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Not listed under California Proposition 65.  
Component Analysis - Inventory  
Nitrogen, compressed (7727-37-9) 

US  CA  AU  CN  EU  JP - ENCS  JP - ISHL  KR KECI - Annex 1  KR KECI - Annex 2  

Yes  DSL  Yes  Yes  EIN  No  No  Yes  No  

 

KR - REACH CCA  MX  NZ  PH  TH-TECI  TW  VN (Draft)  

No  Yes  Yes  Yes  Yes  Yes  Yes  

Section 16 - OTHER INFORMATION 
NFPA Ratings  
Health: 0 Fire: 0 Instability: 0 Other: SA  
Hazard Scale: 0 = Minimal 1 = Slight 2 = Moderate 3 = Serious 4 = Severe  
Summary of Changes 
Updated: 03/01/2017  
Key / Legend 
ACGIH - American Conference of Governmental Industrial Hygienists; ADR - European Road Transport; AU - 
Australia; BOD - Biochemical Oxygen Demand; C - Celsius; CA - Canada; CA/MA/MN/NJ/PA - 
California/Massachusetts/Minnesota/New Jersey/Pennsylvania*; CAS - Chemical Abstracts Service; CERCLA - 
Comprehensive Environmental Response, Compensation, and Liability Act; CFR - Code of Federal Regulations 
(US); CLP - Classification, Labelling, and Packaging; CN - China; CPR - Controlled Products Regulations; DFG - 
Deutsche Forschungsgemeinschaft; DOT - Department of Transportation; DSD - Dangerous Substance Directive; 
DSL - Domestic Substances List; EC – European Commission; EEC - European Economic Community; EIN - 
European Inventory of (Existing Commercial Chemical Substances); EINECS - European Inventory of Existing 
Commercial Chemical Substances; ENCS - Japan Existing and New Chemical Substance Inventory; EPA - 
Environmental Protection Agency; EU - European Union; F - Fahrenheit; F - Background (for Venezuela Biological 
Exposure Indices); IARC - International Agency for Research on Cancer; IATA - International Air Transport 
Association; ICAO - International Civil Aviation Organization; IDL - Ingredient Disclosure List; IDLH - 
Immediately Dangerous to Life and Health; IMDG - International Maritime Dangerous Goods; ISHL - Japan 
Industrial Safety and Health Law; IUCLID - International Uniform Chemical Information Database; JP - Japan; 
Kow - Octanol/water partition coefficient; KR KECI Annex 1 - Korea Existing Chemicals Inventory (KECI) / Korea 
Existing Chemicals List (KECL); KR KECI Annex 2 - Korea Existing Chemicals Inventory (KECI) / Korea 
Existing Chemicals List (KECL) , KR - Korea; LD50/LC50 - Lethal Dose/ Lethal Concentration; LEL - Lower 
Explosive Limit; LLV - Level Limit Value; LOLI - List Of LIsts™ - ChemADVISOR’s Regulatory Database; MAK 
- Maximum Concentration Value in the Workplace; MEL - Maximum Exposure Limits; MX – Mexico; Ne- Non-
specific; NFPA - National Fire Protection Agency; NIOSH - National Institute for Occupational Safety and Health; 
NJTSR - New Jersey Trade Secret Registry; Nq - Non-quantitative; NSL – Non-Domestic Substance List (Canada); 
NTP - National Toxicology Program; NZ - New Zealand; OSHA - Occupational Safety and Health Administration; 
PEL- Permissible Exposure Limit; PH - Philippines; RCRA - Resource Conservation and Recovery Act; REACH- 
Registration, Evaluation, Authorisation, and restriction of Chemicals; RID - European Rail Transport; SARA - 
Superfund Amendments and Reauthorization Act; Sc - Semi-quantitative; STEL - Short-term Exposure Limit; 
TCCA – Korea Toxic Chemicals Control Act; TDG - Transportation of Dangerous Goods; TLV - Threshold Limit 
Value; TSCA - Toxic Substances Control Act; TW – Taiwan; TWA - Time Weighted Average; UEL - Upper 
Explosive Limit; UN/NA - United Nations /North American; US - United States; VLE - Exposure Limit Value 
(Mexico); VN (Draft) - Vietnam (Draft); WHMIS - Workplace Hazardous Materials Information System (Canada).  
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Other Information 
Disclaimer: 
Matheson Tri-Gas, Inc. makes no express or implied warranties, guarantees or representations regarding the product 
or the information herein, including but not limited to any implied warranty or merchantability or fitness for use. 
Matheson Tri-Gas, Inc. shall not be liable for any personal injury, property or other damages of any nature, whether 
compensatory, consequential, exemplary, or otherwise, resulting from any publication, use or reliance upon the 
information herein.  
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Section 1 - PRODUCT AND COMPANY IDENTIFICATION 
Material Name  
Propane  
Synonyms 
MTG MSDS 76; N-PROPANE; DIMETHYLMETHANE; PROPYL HYDRIDE; R-290; PROPYLHYDRIDE; 
LIQUEFIED PETROLEUM GAS; LPG; >96% NATURAL GRADE; >99.9% PURE GRADE; UN 1978; C3H8  
Chemical Family 
Hydrocarbons, aliphatic  
Product Description  
Classification determined in accordance with Compressed Gas Association standards.  
Product Use 
Industrial and Specialty Gas Applications.  
Restrictions on Use 
None known.  
Details of the supplier of the safety data sheet 
MATHESON TRI-GAS, INC. 
150 Allen Road, Suite 302 
Basking Ridge, NJ 07920 
General Information: 1-800-416-2505 
Emergency #: 1-800-424-9300 (CHEMTREC) 
Outside the US: 703-527-3887 (Call collect) 

Section 2 - HAZARDS IDENTIFICATION 
Classification in accordance with paragraph (d) of 29 CFR 1910.1200.  
Flammable Gases - Category 1  
Gases Under Pressure - Liquefied gas  
Simple Asphyxiant  
GHS Label Elements  
Symbol(s)  

  

Signal Word  
Danger  
Hazard Statement(s)  
Extremely flammable gas.  
Contains gas under pressure; may explode if heated.  
May displace oxygen and cause rapid suffocation.  
Precautionary Statement(s)  
Prevention  
Keep away from heat/sparks/open flame/hot surfaces - No smoking.  
Response  
Leaking gas fire: Do not extinguish, unless leak can be stopped safely.  
Eliminate all ignition sources if safe to do so.  
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Storage  
Protect from sunlight. Store in a well-ventilated place.  
Disposal  
Dispose of contents/container in accordance with local/regional/national/international regulations.  
Other Hazards  
May cause frostbite upon sudden release of liquefied gas.  

Section 3 - COMPOSITION / INFORMATION ON INGREDIENTS 

CAS Component Name Percent 

74-98-6 Propane >96 

Section 4 - FIRST AID MEASURES 
Inhalation 
If adverse effects occur, remove to uncontaminated area. Give artificial respiration if not breathing. If breathing is 
difficult, oxygen should be administered by qualified personnel. Get immediate medical attention.  
Skin 
If frostbite or freezing occur, immediately flush with plenty of lukewarm water (105-115°F; 41-46°C). DO NOT 
USE HOT WATER. If warm water is not available, gently wrap affected parts in blankets. Get immediate medical 
attention.  
Eyes 
Rinse cautiously with water for several minutes. Remove contact lenses, if present and easy to do. Continue rinsing. 
Then get immediate medical attention.  
Ingestion 
If swallowed, get medical attention.  
Most Important Symptoms/Effects  
Acute  
frostbite, suffocation  
Delayed  
No information on significant adverse effects.  
Indication of any immediate medical attention and special treatment needed  
For inhalation, consider oxygen. Treat symptomatically and supportively.  

Section 5 - FIRE FIGHTING MEASURES 
Extinguishing Media  
Suitable Extinguishing Media  
regular dry chemical, carbon dioxide, Large fires: water spray or fog  
Unsuitable Extinguishing Media 
Do not direct water at source of leak or safety devices; icing may occur.  
Special Hazards Arising from the Chemical  
Severe fire hazard. Severe explosion hazard. Gas/air mixtures are explosive. The vapor is heavier than air. Vapors or 
gases may ignite at distant ignition sources and flash back. Electrostatic discharges may be generated by flow or 
agitation resulting in ignition or explosion.  
Hazardous Combustion Products  
Oxides of carbon  
Fire Fighting Measures 
Move container from fire area if it can be done without risk. Cool containers with water spray until well after the fire 
is out. Apply water from a protected location or from a safe distance. Stay away from the ends of tanks. For fires in 
cargo or storage area: Cool containers with water from unmanned hose holder or monitor nozzles until well after fire 
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is out. If this is impossible then take the following precautions: Keep unnecessary people away, isolate hazard area 
and deny entry. Let the fire burn. Withdraw immediately in case of rising sound from venting safety device or any 
discoloration of tanks due to fire. For tank, rail car or tank truck: Evacuation radius: 1600 meters (1 mile). Stop leak 
if possible without personal risk. Let burn unless leak can be stopped immediately. For smaller tanks or cylinders, 
extinguish and isolate from other flammables.  
Special Protective Equipment and Precautions for Firefighters  
Wear full protective fire fighting gear including self contained breathing apparatus (SCBA) for protection against 
possible exposure.  

Section 6 - ACCIDENTAL RELEASE MEASURES 
Personal Precautions, Protective Equipment and Emergency Procedures  
Wear personal protective clothing and equipment, see Section 8.  
Methods and Materials for Containment and Cleaning Up  
Avoid heat, flames, sparks and other sources of ignition. All equipment used when handling the product must be 
grounded. Remove sources of ignition. Do not touch or walk through spilled material. Stop leak if possible without 
personal risk. If possible, turn leaking containers so that gas escapes rather than liquid. Use water spray to reduce 
vapors or divert vapor cloud drift. Avoid allowing water runoff to contact spilled material. Do not direct water at 
spill or source of leak. Keep unnecessary people away, isolate hazard area and deny entry. Ventilate closed spaces 
before entering.  
Environmental Precautions 
Avoid release to the environment.  

Section 7 - HANDLING AND STORAGE 
Precautions for Safe Handling  
Keep away from heat, sparks, open flame, and hot surfaces - No smoking. Avoid breathing 
dust/fume/gas/mist/vapors/spray. Use only outdoors or in a well-ventilated area. Wash hands thoroughly after 
handling.  
Conditions for Safe Storage, Including any Incompatibilities  
Protect from sunlight. Store in a well-ventilated place.  
Store and handle in accordance with all current regulations and standards. Keep container tightly closed. Grounding 
and bonding required. Keep separated from incompatible substances.  
Incompatible Materials  
combustible materials, oxidizing materials  

Section 8 - EXPOSURE CONTROLS / PERSONAL PROTECTION 
Component Exposure Limits  

Propane 74-98-6 

ACGIH:  (See Appendix F: Minimal Oxygen Content, explosion hazard ) 

NIOSH:  1000 ppm TWA ; 1800 mg/m3 TWA  

 2100 ppm IDLH (10% LEL ) 

OSHA (US):  1000 ppm TWA ; 1800 mg/m3 TWA  

Mexico:  1000 ppm TWA [VLE-PPT ] 

ACGIH - Threshold Limit Values - Biological Exposure Indices (BEI)  
There are no biological limit values for any of this product's components.  
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Engineering Controls 
Ventilation equipment should be explosion-resistant if explosive concentrations of material are present. Provide 
local exhaust ventilation system. Ensure compliance with applicable exposure limits.  
Individual Protection Measures, such as Personal Protective Equipment  
Eye/face protection  
For the gas: Eye protection not required, but recommended. For the liquid: Wear splash resistant safety goggles. 
Contact lenses should not be worn. Provide an emergency eye wash fountain and quick drench shower in the 
immediate work area.  
Skin Protection  
For the gas: Protective clothing is not required. For the liquid: Wear appropriate protective, cold insulating clothing.  
Respiratory Protection 
The following respirators and maximum use concentrations are drawn from NIOSH and/or OSHA. 2100 ppm. Any 
supplied-air respirator. Any self-contained breathing apparatus with a full facepiece. Emergency or planned entry 
into unknown concentrations or IDLH conditions -. Any self-contained breathing apparatus that has a full facepiece 
and is operated in a pressure-demand or other positive-pressure mode. Any supplied-air respirator with a full 
facepiece that is operated in a pressure-demand or other positive-pressure mode in combination with an auxiliary 
self-contained breathing apparatus operated in pressure-demand or other positive-pressure mode. Escape -. Any 
appropriate escape-type, self-contained breathing apparatus.  
Glove Recommendations 
Wear insulated gloves.  

Section 9 - PHYSICAL AND CHEMICAL PROPERTIES 

Appearance  colorless gas  Physical State  gas  

Odor  gasoline odor  Color  colorless  

Odor Threshold  5000 - 20000 ppm pH  Not available  

Melting Point  -190 °C (-310 °F ) Boiling Point  -40 °C (-40 °F ) 

Boiling Point Range  Not available  Freezing point  Not available  

Evaporation Rate  Not available  Flammability (solid, gas)  Flammable gas  

Autoignition 
Temperature  450 °C (842 °F ) Flash Point  -105 °C (-157 °F ) 

Lower Explosive Limit  2.1 % Decomposition temperature  Not available  

Upper Explosive Limit  9.5 % Vapor Pressure  6398 mmHg @ 21.1 
°C 

Vapor Density (air=1)  1.55 Specific Gravity (water=1)  0.5853 at -45 °C 

Water Solubility  (Very slightly 
soluble ) 

Partition coefficient: n-
octanol/water  Not available  

Viscosity  Not available  Kinematic viscosity  Not available  
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Solubility (Other)  Not available  Density  Not available  

Log KOW  2.36 Physical Form  Liquefied gas  

Molecular Formula  C-H3-C-H2-C-H3  Molecular Weight  44.11 

Critical Temperature  96.74 °C   

Solvent Solubility 
Soluble 
absolute alcohol, ether, chloroform, benzene, turpentine  

Section 10 - STABILITY AND REACTIVITY 
Reactivity  
No reactivity hazard is expected.  
Chemical Stability 
Stable at normal temperatures and pressure.  
Possibility of Hazardous Reactions 
Will not polymerize.  
Conditions to Avoid 
Avoid heat, flames, sparks and other sources of ignition. Minimize contact with material. Containers may rupture or 
explode if exposed to heat.  
Incompatible Materials 
combustible materials, oxidizing materials  
Hazardous decomposition products  
Oxides of carbon  

Section 11 - TOXICOLOGICAL INFORMATION 
Information on Likely Routes of Exposure  
Inhalation  
nausea, suffocation, vomiting, irregular heartbeat, headache, drowsiness, dizziness, disorientation, mood swings, 
loss of coordination, convulsions, unconsciousness, coma  
Skin Contact  
blisters, frostbite  
Eye Contact  
frostbite, blurred vision  
Ingestion  
ingestion of a gas is unlikely  
Acute and Chronic Toxicity  
Component Analysis - LD50/LC50  
The components of this material have been reviewed in various sources and the following selected endpoints are 
published:  
Propane (74-98-6) 
Inhalation LC50 Rat >800000 ppm 15 min 
Product Toxicity Data  
Acute Toxicity Estimate  

Inhalation - Gas  > 20000 ppm 

Immediate Effects  
frostbite, suffocation  
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Delayed Effects  
No information on significant adverse effects.  
Irritation/Corrosivity Data  
No data available.  
Respiratory Sensitization  
No data available.  
Dermal Sensitization  
No data available.  
Component Carcinogenicity  
None of this product's components are listed by ACGIH, IARC, NTP, DFG or OSHA.  
Germ Cell Mutagenicity  
No data available.  
Tumorigenic Data  
No data available  
Reproductive Toxicity  
No data available.  
Specific Target Organ Toxicity - Single Exposure  
No target organs identified.  
Specific Target Organ Toxicity - Repeated Exposure  
No target organs identified.  
Aspiration hazard  
Not applicable.  
Medical Conditions Aggravated by Exposure 
None known.  
Additional Data 
Stimulants such as epinephrine may induce ventricular fibrillation.  

Section 12 - ECOLOGICAL INFORMATION 
Component Analysis - Aquatic Toxicity  
No LOLI ecotoxicity data are available for this product's components.  
Persistence and Degradability  
This material is expected to biodegrade.  
Bioaccumulative Potential  
Bioconcentration potential in aquatic organisms is low based on a BCF value of 13.  
Mobility  
Expected to have moderate mobility in soil.  
Other Toxicity 
No additional information is available.  

Section 13 - DISPOSAL CONSIDERATIONS 
Disposal Methods 
Dispose in accordance with all applicable regulations.  
Component Waste Numbers  
The U.S. EPA has not published waste numbers for this product's components.  

Section 14 - TRANSPORT INFORMATION 
US DOT Information:  
Shipping Name: PROPANE 
Hazard Class: 2.1 
UN/NA #: UN1978 
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Required Label(s): 2.1 
 
IMDG Information:  
Shipping Name: PROPANE 
Hazard Class: 2.1 
UN#: UN1978 
Required Label(s): 2.1 
International Bulk Chemical Code  
This material does not contain any chemicals required by the IBC Code to be identified as dangerous chemicals in 
bulk.  

Section 15 - REGULATORY INFORMATION 
U.S. Federal Regulations  
None of this product's components are listed under SARA Sections 302/304 (40 CFR 355 Appendix A), SARA 
Section 313 (40 CFR 372.65), CERCLA (40 CFR 302.4), TSCA 12(b), or require an OSHA process safety plan.  
SARA Section 311/312 (40 CFR 370 Subparts B and C) reporting categories  
Flammable; Gas Under Pressure; Simple Asphyxiant  
U.S. State Regulations  
The following components appear on one or more of the following state hazardous substances lists:  

Component  CAS  CA  MA  MN  NJ  PA  

Propane 74-98-6 No  Yes  Yes  Yes  Yes  

California Safe Drinking Water and Toxic Enforcement Act (Proposition 65)  
Not listed under California Proposition 65.  
Component Analysis - Inventory  
Propane (74-98-6) 

US  CA  AU  CN  EU  JP - ENCS  JP - ISHL  KR KECI - Annex 1  KR KECI - Annex 2  

Yes  DSL  Yes  Yes  EIN  Yes  Yes  Yes  No  

 

KR - REACH CCA  MX  NZ  PH  TH-TECI  TW  VN (Draft)  

No  Yes  Yes  Yes  Yes  Yes  Yes  

Section 16 - OTHER INFORMATION 
NFPA Ratings  
Health: 2 Fire: 4 Instability: 0 
Hazard Scale: 0 = Minimal 1 = Slight 2 = Moderate 3 = Serious 4 = Severe  
Summary of Changes 
Updated: 10/09/2018  
Key / Legend 
ACGIH - American Conference of Governmental Industrial Hygienists; ADR - European Road Transport; AU - 
Australia; BOD - Biochemical Oxygen Demand; C - Celsius; CA - Canada; CA/MA/MN/NJ/PA - 
California/Massachusetts/Minnesota/New Jersey/Pennsylvania*; CAS - Chemical Abstracts Service; CERCLA - 
Comprehensive Environmental Response, Compensation, and Liability Act; CFR - Code of Federal Regulations 
(US); CLP - Classification, Labelling, and Packaging; CN - China; CPR - Controlled Products Regulations; DFG - 
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Deutsche Forschungsgemeinschaft; DOT - Department of Transportation; DSD - Dangerous Substance Directive; 
DSL - Domestic Substances List; EC – European Commission; EEC - European Economic Community; EIN - 
European Inventory of (Existing Commercial Chemical Substances); EINECS - European Inventory of Existing 
Commercial Chemical Substances; ENCS - Japan Existing and New Chemical Substance Inventory; EPA - 
Environmental Protection Agency; EU - European Union; F - Fahrenheit; F - Background (for Venezuela Biological 
Exposure Indices); IARC - International Agency for Research on Cancer; IATA - International Air Transport 
Association; ICAO - International Civil Aviation Organization; IDL - Ingredient Disclosure List; IDLH - 
Immediately Dangerous to Life and Health; IMDG - International Maritime Dangerous Goods; ISHL - Japan 
Industrial Safety and Health Law; IUCLID - International Uniform Chemical Information Database; JP - Japan; 
Kow - Octanol/water partition coefficient; KR KECI Annex 1 - Korea Existing Chemicals Inventory (KECI) / Korea 
Existing Chemicals List (KECL); KR KECI Annex 2 - Korea Existing Chemicals Inventory (KECI) / Korea 
Existing Chemicals List (KECL) , KR - Korea; LD50/LC50 - Lethal Dose/ Lethal Concentration; LEL - Lower 
Explosive Limit; LLV - Level Limit Value; LOLI - List Of LIsts™ - ChemADVISOR’s Regulatory Database; MAK 
- Maximum Concentration Value in the Workplace; MEL - Maximum Exposure Limits; MX – Mexico; Ne- Non-
specific; NFPA - National Fire Protection Agency; NIOSH - National Institute for Occupational Safety and Health; 
NJTSR - New Jersey Trade Secret Registry; Nq - Non-quantitative; NSL – Non-Domestic Substance List (Canada); 
NTP - National Toxicology Program; NZ - New Zealand; OSHA - Occupational Safety and Health Administration; 
PEL- Permissible Exposure Limit; PH - Philippines; RCRA - Resource Conservation and Recovery Act; REACH- 
Registration, Evaluation, Authorisation, and restriction of Chemicals; RID - European Rail Transport; SARA - 
Superfund Amendments and Reauthorization Act; Sc - Semi-quantitative; STEL - Short-term Exposure Limit; 
TCCA – Korea Toxic Chemicals Control Act; TDG - Transportation of Dangerous Goods; TLV - Threshold Limit 
Value; TSCA - Toxic Substances Control Act; TW – Taiwan; TWA - Time Weighted Average; UEL - Upper 
Explosive Limit; UN/NA - United Nations /North American; US - United States; VLE - Exposure Limit Value 
(Mexico); VN (Draft) - Vietnam (Draft); WHMIS - Workplace Hazardous Materials Information System (Canada).  
Other Information 
Disclaimer: 
Matheson Tri-Gas, Inc. makes no express or implied warranties, guarantees or representations regarding the product 
or the information herein, including but not limited to any implied warranty or merchantability or fitness for use. 
Matheson Tri-Gas, Inc. shall not be liable for any personal injury, property or other damages of any nature, whether 
compensatory, consequential, exemplary, or otherwise, resulting from any publication, use or reliance upon the 
information herein.  
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Section 1 - PRODUCT AND COMPANY IDENTIFICATION 
Material Name  
OXYGEN, LIQUID  
Synonyms 
MTG MSDS 242; LIQUID OXYGEN; LOX; OXYGEN; OXYGEN, PRESSURIZED LIQUID; UN 1073; O2; 
OXYGEN (CRYOGENIC LIQUID)  
Chemical Family 
inorganic, Gas  
Product Use 
industrial.  
Restrictions on Use 
None known.  
Details of the supplier of the safety data sheet 
MATHESON TRI-GAS, INC. 
150 Allen Road, Suite 302 
Basking Ridge, NJ 07920 
General Information: 1-800-416-2505 
Emergency #: 1-800-424-9300 (CHEMTREC) 
Outside the US: 703-527-3887 (Call collect) 

Section 2 - HAZARDS IDENTIFICATION 
Classification in accordance with paragraph (d) of 29 CFR 1910.1200.  
Oxidizing Gases - Category 1  
Gases Under Pressure - Refrigerated liquefied gas  
Serious Eye Damage/Eye Irritation - Category 2A  
Specific target organ toxicity - Single exposure - Category 3  
GHS Label Elements  
Symbol(s)  

   

Signal Word  
Danger  
Hazard Statement(s)  
May cause or intensify fire; oxidizer.  
Contains refrigerated gas; may cause cryogenic burns or injury.  
Causes serious eye irritation.  
May cause respiratory irritation.  
Precautionary Statement(s)  
Prevention  
Keep away from clothing and other combustible materials.  
Keep reduction valves free from grease and oil.  
Wear cold insulating gloves/face shield/eye protection.  
Avoid breathing gas.  
Wash thoroughly after handling.  
Use only outdoors or in a well-ventilated area.  
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Response  
In case of fire: stop leak if safe to do so.  
Thaw frosted parts with lukewarm water.  
Do not rub affected area.  
Get immediate medical advice/attention.  
IF INHALED: Remove victim to fresh air and keep at rest in a position comfortable for breathing.  
Call a POISON CENTER or doctor/physician if you feel unwell.  
IF IN EYES: Rinse cautiously with water for several minutes. Remove contact lenses, if present and easy to do. 
Continue rinsing.  
If eye irritation persists: Get medical advice/attention.  
Storage  
Store in a well-ventilated area.  
Keep container tightly closed.  
Store locked up.  
Disposal  
Dispose in accordance with all applicable regulations.  
Other Hazards  
May cause frostbite upon sudden release of liquefied gas.  

Section 3 - COMPOSITION / INFORMATION ON INGREDIENTS 
CAS Component Name Percent 

7782-44-7 OXYGEN, LIQUID 100 

Section 4 - FIRST AID MEASURES 
Inhalation 
If adverse effects occur, remove to uncontaminated area. Give artificial respiration if not breathing. Get immediate 
medical attention.  
Skin 
If frostbite or freezing occur, immediately flush with plenty of lukewarm water (105-115°F; 41-46°C). DO NOT 
USE HOT WATER. If warm water is not available, gently wrap affected parts in blankets. Get immediate medical 
attention.  
Eyes 
Immediately flush eyes with plenty of water for at least 15 minutes. Then get immediate medical attention.  
Ingestion 
If swallowed, get medical attention.  
Most Important Symptoms/Effects  
Acute  
frostbite, respiratory tract irritation, eye irritation  
Delayed  
no information on significant adverse effects.  
Indication of any immediate medical attention and special treatment needed  
Treat symptomatically and supportively.  

Section 5 - FIRE FIGHTING MEASURES 
Extinguishing Media  
Suitable Extinguishing Media  
Use regular dry chemical and/or carbon dioxide. Large fires: water spray or fog, regular foam  
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Unsuitable Extinguishing Media 
Do not direct water at source of leak or safety devices; icing may occur.  
Special Hazards Arising from the Chemical  
Negligible fire hazard. Oxidizer. May ignite or explode on contact with combustible materials. Containers may 
rupture or explode if exposed to heat.  
Hazardous Combustion Products  
miscellaneous decomposition products  
Fire Fighting Measures 
Move container from fire area if it can be done without risk. Damaged cylinders should be handled only by 
specialists. Do not direct water at source of leak or safety devices; icing may occur. Withdraw immediately in case 
of rising sound from venting safety device or any discoloration of tanks due to fire. Stay away from the ends of 
tanks. For fires in cargo or storage area: Cool containers with water from unmanned hose holder or monitor nozzles 
until well after fire is out. If this is impossible then take the following precautions: Keep unnecessary people away, 
isolate hazard area and deny entry. Let the fire burn. For tank, rail car or tank truck, evacuation radius: 800 meters 
(1/2 mile).  
Special Protective Equipment and Precautions for Firefighters  
Wear full protective fire fighting gear including self contained breathing apparatus (SCBA) for protection against 
possible exposure.  

Section 6 - ACCIDENTAL RELEASE MEASURES 
Personal Precautions, Protective Equipment and Emergency Procedures  
Wear personal protective clothing and equipment, see Section 8.  
Methods and Materials for Containment and Cleaning Up  
Keep away from clothing and other combustible materials. Do not touch or walk through spilled material. Stop leak 
if possible without personal risk. Keep unnecessary people away, isolate hazard area and deny entry. If possible, turn 
leaking containers so that gas escapes rather than liquid. Do not direct water at spill or source of leak. Use water 
spray to reduce vapors or divert vapor cloud drift. Avoid allowing water runoff to contact spilled material. Prevent 
entry into sewers, drains, ditches, underground or confined spaces and waterways. Damaged cylinders should be 
handled only by specialists.  
Environmental Precautions 
Avoid release to the environment.  

Section 7 - HANDLING AND STORAGE 
Precautions for Safe Handling  
Keep away from clothing and other combustible materials. Keep reduction valves free from grease and oil. Wear 
cold insulating gloves/face shield/eye protection. Avoid breathing dust/fume/gas/mist/vapors/spray. Wash hands 
thoroughly after handling. Use only outdoors or in a well-ventilated area.  
Conditions for Safe Storage, Including any Incompatibilities  
Store in a well-ventilated area.  
Keep container tightly closed.  
Store locked up.  
Keep container tightly closed. Store in a well-ventilated area. Keep locked up. Store and handle in accordance with 
all current regulations and standards. Subject to storage regulations: U.S. OSHA 29 CFR 1910.104. Protect from 
physical damage. Keep separated from incompatible substances. Store in a cool, dry place. Store outside or in a 
detached building.  
Incompatible Materials  
combustible materials, halo carbons, metals, bases, reducing agents, amines, metal salts, oxidizing materials  

Section 8 - EXPOSURE CONTROLS / PERSONAL PROTECTION 
Component Exposure Limits  
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The following constituents are the only constituents of the product which have a PEL, TLV or other recommended 
exposure limit. At this time, the other constituents have no known exposure limits.  
ACGIH - Threshold Limit Values - Biological Exposure Indices (BEI)  
There are no biological limit values for any of this product's components.  
Engineering Controls 
Provide local exhaust ventilation system. Ensure compliance with applicable exposure limits.  
Individual Protection Measures, such as Personal Protective Equipment  
Eye/face protection  
Wear splash resistant safety goggles with a faceshield. Contact lenses should not be worn. Provide an emergency 
eye wash fountain and quick drench shower in the immediate work area.  
Skin Protection  
Wear appropriate protective, cold insulating clothing.  
Respiratory Protection 
Under conditions of frequent use or heavy exposure, respiratory protection may be needed. Respiratory protection is 
ranked in order from minimum to maximum. Consider warning properties before use. Any supplied-air respirator 
with a full facepiece that is operated in a pressure-demand or other positive-pressure mode in combination with an 
auxiliary self-contained breathing apparatus operated in pressure-demand or other positive-pressure mode. Any self-
contained breathing apparatus that has a full facepiece and is operated in a pressure-demand or other positive-
pressure mode.  
Glove Recommendations 
Wear insulated gloves.  

Section 9 - PHYSICAL AND CHEMICAL PROPERTIES 

Appearance  blue liquefied gas  Physical State  gas  

Odor  odorless  Color  blue  

Odor Threshold  Not available  pH  Not available  

Melting Point  -218 °C (-360 °F ) Boiling Point  -183 °C (-297 °F ) 

Boiling Point Range  Not available  Freezing point  Not available  

Evaporation Rate  Not available  Flammability (solid, gas)  Not available  

Autoignition Temperature  Not available  Flash Point  (Not flammable ) 

Lower Explosive Limit  Not available  Decomposition temperature  Not available  

Upper Explosive Limit  Not available  Vapor Pressure  760 mmHg @ -183 °C 

Vapor Density (air=1)  1.1 Specific Gravity (water=1)  1.1407 at -183 °C 

Water Solubility  3.2 % (@ 25 °C ) Partition coefficient: n-octanol/water  Not available  

Viscosity  0.156 cp Kinematic viscosity  Not available  

Solubility (Other)  Not available  Density  Not available  
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Log KOW  0.65 Physical Form  cryogenic liquid  

Taste  tasteless  Molecular Formula  O2  

Molecular Weight  31.9988 triple point  -218.6 °C 

Solvent Solubility 
Soluble 
alcohol  

Section 10 - STABILITY AND REACTIVITY 
Reactivity  
Containers may rupture or explode if exposed to heat.  
Chemical Stability 
Stable at normal temperatures and pressure.  
Possibility of Hazardous Reactions 
Will not polymerize.  
Conditions to Avoid 
Avoid contact with combustible materials. Containers may rupture or explode if exposed to heat.  
Incompatible Materials 
combustible materials, halo carbons, metals, bases, reducing agents, amines, metal salts, oxidizing materials  
Hazardous decomposition products  
miscellaneous decomposition products  

Section 11 - TOXICOLOGICAL INFORMATION 
Information on Likely Routes of Exposure  
Inhalation  
irritation, cough, sensitivity to light, changes in body temperature, nausea, difficulty breathing, irregular heartbeat, 
dizziness, Disorientation, hallucinations, mood swings, tingling sensation, pain in extremities, tremors, visual 
disturbances, blindness, lung congestion, lung damage, convulsions, Unconsciousness  
Skin Contact  
blisters, frostbite  
Eye Contact  
irritation, frostbite, blurred vision  
Ingestion  
ingestion of a gas is unlikely  
Acute and Chronic Toxicity  
Component Analysis - LD50/LC50  
The components of this material have been reviewed in various sources and no selected endpoints have been 
identified.  
Product Toxicity Data  
Acute Toxicity Estimate  
No data available.  
Immediate Effects  
frostbite, respiratory tract irritation, eye irritation  
Delayed Effects  
no information on significant adverse effects.  
Irritation/Corrosivity Data  
eye irritation, respiratory tract irritation  
Respiratory Sensitization  
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No data available.  
Dermal Sensitization  
No data available.  
Component Carcinogenicity  
None of this product's components are listed by ACGIH, IARC, NTP, DFG or OSHA.  
Germ Cell Mutagenicity  
No data available.  
Tumorigenic Data  
No data available  
Reproductive Toxicity  
No data available.  
Specific Target Organ Toxicity - Single Exposure  
Respiratory system  
Specific Target Organ Toxicity - Repeated Exposure  
No data available.  
Aspiration hazard  
Not applicable.  
Medical Conditions Aggravated by Exposure 
No data available.  

Section 12 - ECOLOGICAL INFORMATION 
Component Analysis - Aquatic Toxicity  
No LOLI ecotoxicity data are available for this product's components.  
Persistence and Degradability  
No data available.  
Bioaccumulative Potential  
No data available.  
Mobility  
No data available.  

Section 13 - DISPOSAL CONSIDERATIONS 
Disposal Methods 
Dispose in accordance with all applicable regulations. Subject to disposal regulations: U.S. EPA 40 CFR 262. 
Hazardous Waste Number(s): D001.  
Component Waste Numbers  
The U.S. EPA has not published waste numbers for this product's components.  

Section 14 - TRANSPORT INFORMATION 
US DOT Information:  
Shipping Name: OXYGEN, REFRIGERATED LIQUID 
Hazard Class: 2.2 
UN/NA #: UN1073 
Required Label(s): 2.2 
 
IMDG Information:  
Shipping Name: OXYGEN, REFRIGERATED LIQUID 
Hazard Class: 2.2 
UN#: UN1073 
Required Label(s): 2.2 5.1 
International Bulk Chemical Code  
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This material does not contain any chemicals required by the IBC Code to be identified as dangerous chemicals in 
bulk.  

Section 15 - REGULATORY INFORMATION 
U.S. Federal Regulations  
None of this product's components are listed under SARA Sections 302/304 (40 CFR 355 Appendix A), SARA 
Section 313 (40 CFR 372.65), CERCLA (40 CFR 302.4), TSCA 12(b), or require an OSHA process safety plan.  
SARA Section 311/312 (40 CFR 370 Subparts B and C) reporting categories  
Gas Under Pressure; Oxidizer; Serious Eye Damage/Eye Irritation; Specific Target Organ Toxicity  
U.S. State Regulations  
The following components appear on one or more of the following state hazardous substances lists:  

Component  CAS  CA  MA  MN  NJ  PA  

OXYGEN, LIQUID 7782-44-7 No  Yes  No  Yes  Yes  

California Safe Drinking Water and Toxic Enforcement Act (Proposition 65)  
Not listed under California Proposition 65.  
Component Analysis - Inventory  
OXYGEN, LIQUID (7782-44-7) 

US  CA  AU  CN  EU  JP - ENCS  JP - ISHL  KR KECI - Annex 1  KR KECI - Annex 2  

Yes  DSL  Yes  Yes  EIN  Yes  No  Yes  No  

 

KR - REACH CCA  MX  NZ  PH  TH-TECI  TW  VN (Draft)  

No  Yes  Yes  Yes  Yes  Yes  Yes  

Section 16 - OTHER INFORMATION 
NFPA Ratings  
Health: 3 Fire: 0 Instability: 0 Other:  
Hazard Scale: 0 = Minimal 1 = Slight 2 = Moderate 3 = Serious 4 = Severe  
Summary of Changes 
Updated: 05/01/2015  
Key / Legend 
ACGIH - American Conference of Governmental Industrial Hygienists; ADR - European Road Transport; AU - 
Australia; BOD - Biochemical Oxygen Demand; C - Celsius; CA - Canada; CA/MA/MN/NJ/PA - 
California/Massachusetts/Minnesota/New Jersey/Pennsylvania*; CAS - Chemical Abstracts Service; CERCLA - 
Comprehensive Environmental Response, Compensation, and Liability Act; CFR - Code of Federal Regulations 
(US); CLP - Classification, Labelling, and Packaging; CN - China; CPR - Controlled Products Regulations; DFG - 
Deutsche Forschungsgemeinschaft; DOT - Department of Transportation; DSD - Dangerous Substance Directive; 
DSL - Domestic Substances List; EC – European Commission; EEC - European Economic Community; EIN - 
European Inventory of (Existing Commercial Chemical Substances); EINECS - European Inventory of Existing 
Commercial Chemical Substances; ENCS - Japan Existing and New Chemical Substance Inventory; EPA - 
Environmental Protection Agency; EU - European Union; F - Fahrenheit; F - Background (for Venezuela Biological 
Exposure Indices); IARC - International Agency for Research on Cancer; IATA - International Air Transport 
Association; ICAO - International Civil Aviation Organization; IDL - Ingredient Disclosure List; IDLH - 
Immediately Dangerous to Life and Health; IMDG - International Maritime Dangerous Goods; ISHL - Japan 
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Industrial Safety and Health Law; IUCLID - International Uniform Chemical Information Database; JP - Japan; 
Kow - Octanol/water partition coefficient; KR KECI Annex 1 - Korea Existing Chemicals Inventory (KECI) / Korea 
Existing Chemicals List (KECL); KR KECI Annex 2 - Korea Existing Chemicals Inventory (KECI) / Korea 
Existing Chemicals List (KECL) , KR - Korea; LD50/LC50 - Lethal Dose/ Lethal Concentration; LEL - Lower 
Explosive Limit; LLV - Level Limit Value; LOLI - List Of LIsts™ - ChemADVISOR’s Regulatory Database; MAK 
- Maximum Concentration Value in the Workplace; MEL - Maximum Exposure Limits; MX – Mexico; Ne- Non-
specific; NFPA - National Fire Protection Agency; NIOSH - National Institute for Occupational Safety and Health; 
NJTSR - New Jersey Trade Secret Registry; Nq - Non-quantitative; NSL – Non-Domestic Substance List (Canada); 
NTP - National Toxicology Program; NZ - New Zealand; OSHA - Occupational Safety and Health Administration; 
PEL- Permissible Exposure Limit; PH - Philippines; RCRA - Resource Conservation and Recovery Act; REACH- 
Registration, Evaluation, Authorisation, and restriction of Chemicals; RID - European Rail Transport; SARA - 
Superfund Amendments and Reauthorization Act; Sc - Semi-quantitative; STEL - Short-term Exposure Limit; 
TCCA – Korea Toxic Chemicals Control Act; TDG - Transportation of Dangerous Goods; TLV - Threshold Limit 
Value; TSCA - Toxic Substances Control Act; TW – Taiwan; TWA - Time Weighted Average; UEL - Upper 
Explosive Limit; UN/NA - United Nations /North American; US - United States; VLE - Exposure Limit Value 
(Mexico); VN (Draft) - Vietnam (Draft); WHMIS - Workplace Hazardous Materials Information System (Canada).  
Other Information 
Disclaimer: 
Matheson Tri-Gas, Inc. makes no express or implied warranties, guarantees or representations regarding the product 
or the information herein, including but not limited to any implied warranty or merchantability or fitness for use. 
Matheson Tri-Gas, Inc. shall not be liable for any personal injury, property or other damages of any nature, whether 
compensatory, consequential, exemplary, or otherwise, resulting from any publication, use or reliance upon the 
information herein.  
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Section 1 - PRODUCT AND COMPANY IDENTIFICATION 
Material Name  
ACETYLENE, DISSOLVED  
Synonyms 
ACETYLENE; ETHYNE; WELDING GAS; ACETYLEN; ETHINE; NARCYLEN; VINYLENE; UN 1001; C2H2;  
Chemical Family 
Hydrocarbons, aliphatic  
Product Use 
Industrial and Specialty Gas Applications.  
Restrictions on Use 
None known.  
Details of the supplier of the safety data sheet 
MATHESON TRI-GAS, INC. 
150 Allen Road, Suite 302 
Basking Ridge, NJ 07920 
General Information: 1-800-416-2505 
Emergency #: 1-800-424-9300 (CHEMTREC) 
Outside the US: 703-527-3887 (Call collect) 

Section 2 - HAZARDS IDENTIFICATION 
Classification in accordance with paragraph (d) of 29 CFR 1910.1200.  
Flammable Gases - Category 1  
Gases Under Pressure - Dissolved gas  
Specific Target Organ Toxicity - Single Exposure - Category 3 ( central nervous system. ) 
GHS Label Elements  
Symbol(s)  

   

Signal Word  
Danger  
Hazard Statement(s)  
Extremely flammable gas.  
Contains gas under pressure; may explode if heated.  
May cause drowsiness or dizziness.  
May displace oxygen and cause rapid suffocation.  
Precautionary Statement(s)  
Prevention  
Keep away from heat/sparks/open flame/hot surfaces - No smoking.  
Use only outdoors or in a well-ventilated area.  
Avoid breathing dust/fume/gas/mist/vapors/spray.  
Response  
Leaking gas fire: Do not extinguish, unless leak can be stopped safely.  
Eliminate all ignition sources if safe to do so.  
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IF INHALED: Remove person to fresh air and keep at rest in a position comfortable for breathing.  
Call a POISON CENTER or doctor if you feel unwell.  
Storage  
Store in a well-ventilated place. Keep container tightly closed.  
Store locked up.  
Protect from sunlight.  
Disposal  
Dispose of contents/container in accordance with local/regional/national/international regulations.  
Other Hazards  
Rapid release of compressed gas may cause frostbite. Explosive with or without contact with air.  

Section 3 - COMPOSITION / INFORMATION ON INGREDIENTS 

CAS Component Name Percent 

74-86-2 ACETYLENE, DISSOLVED 100 

Section 4 - FIRST AID MEASURES 
Inhalation 
If adverse effects occur, remove to uncontaminated area. Give artificial respiration if not breathing. If breathing is 
difficult, oxygen should be administered by qualified personnel. Get immediate medical attention.  
Skin 
Wash exposed skin with soap and water.  
Eyes 
Flush eyes with plenty of water.  
Ingestion 
If swallowed, get medical attention.  
Most Important Symptoms/Effects  
Acute  
Frostbite, suffocation, Depression of central nervous system  
Delayed  
No information on significant adverse effects.  
Note to Physicians  
For inhalation, consider oxygen.  

Section 5 - FIRE FIGHTING MEASURES 
Extinguishing Media  
Suitable Extinguishing Media  
carbon dioxide, regular dry chemical, Large fires: Use regular foam or flood with fine water spray.  
Unsuitable Extinguishing Media 
None known.  
Special Hazards Arising from the Chemical  
Severe explosion hazard. Vapor/air mixtures are explosive. Electrostatic discharges may be generated by flow or 
agitation resulting in ignition or explosion.  
Hazardous Combustion Products  
Oxides of carbon.  
Fire Fighting Measures 
Move container from fire area if it can be done without risk. For fires in cargo or storage area: Cool containers with 
water from unmanned hose holder or monitor nozzles until well after fire is out. If this is impossible then take the 
following precautions: Keep unnecessary people away, isolate hazard area and deny entry. Let the fire burn. 
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Withdraw immediately in case of rising sound from venting safety device or any discoloration of tanks due to fire. 
For tank, rail car or tank truck: Stop leak if possible without personal risk. Let burn unless leak can be stopped 
immediately. For smaller tanks or cylinders, extinguish and isolate from other flammables. Evacuation radius: 800 
meters (1/2 mile). Do not attempt to extinguish fire unless flow of material can be stopped first. Flood with fine 
water spray. Cool containers with water spray until well after the fire is out. Apply water from a protected location 
or from a safe distance. Avoid inhalation of material or combustion by-products. Stay upwind and keep out of low 
areas. Evacuate if fire gets out of control or containers are directly exposed to fire. Evacuation radius: 500 meters 
(1/3 mile). Consider downwind evacuation if material is leaking. Stop flow of gas.  
Special Protective Equipment and Precautions for Firefighters  
Wear personal protective clothing and equipment such as self-contained breathing apparatus (SCBA) for protection 
against possible exposure.  

Section 6 - ACCIDENTAL RELEASE MEASURES 
Personal Precautions, Protective Equipment and Emergency Procedures  
Wear personal protective clothing and equipment, see Section 8.  
Methods and Materials for Containment and Cleaning Up  
Leaking gas fire: Do not extinguish, unless leak can be stopped safely. Avoid heat, flames, sparks and other sources 
of ignition. Stop leak if possible without personal risk. Reduce vapors with water spray. Keep unnecessary people 
away, isolate hazard area and deny entry. Remove sources of ignition. Ventilate closed spaces before entering. 
Notify Local Emergency Planning Committee and State Emergency Response Commission for release greater than 
or equal to RQ (U.S. SARA Section 304).  
Environmental Precautions 
Avoid release to the environment.  

Section 7 - HANDLING AND STORAGE 
Precautions for Safe Handling  
Keep away from heat/sparks/open flame/hot surfaces - No smoking. Use only outdoors or in a well-ventilated area. 
Avoid breathing dust/fume/gas/mist/vapors/spray.  
Conditions for Safe Storage, Including any Incompatibilities  
Store in a well-ventilated place. Keep container tightly closed.  
Store locked up.  
Protect from sunlight.  
Subject to storage regulations: U.S. OSHA 29 CFR 1910.101.  
Incompatible Materials  
metals, halogens, oxidizing materials, metal carbide, reducing agents, halo carbons  

Section 8 - EXPOSURE CONTROLS / PERSONAL PROTECTION 
Component Exposure Limits  

ACETYLENE, DISSOLVED 74-86-2 

ACGIH:  (See Appendix F: Minimal Oxygen Content, explosion hazard ) 

NIOSH:  2500 ppm Ceiling ; 2662 mg/m3 Ceiling  

ACGIH - Threshold Limit Values - Biological Exposure Indices (BEI)  
There are no biological limit values for any of this product's components.  
Engineering Controls 
Ventilation equipment should be explosion-resistant if explosive concentrations of material are present. Provide 
local exhaust ventilation system. Ensure compliance with applicable exposure limits.  
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Individual Protection Measures, such as Personal Protective Equipment  
Eye/face protection  
Eye protection not required, but recommended.  
Skin Protection  
Protective clothing is not required.  
Respiratory Protection 
Any self-contained breathing apparatus that has a full facepiece and is operated in a pressure-demand or other 
positive-pressure mode.  
Glove Recommendations 
Protective gloves are not required, but recommended.  

Section 9 - PHYSICAL AND CHEMICAL PROPERTIES 

Appearance  Not available  Physical State  gas  

Odor  sweet odor  Color  colorless  

Odor Threshold  Not available  pH  Not available  

Melting Point  Not available  Boiling Point  Not available  

Boiling Point Range  Not available  Freezing point  Not available  

Evaporation Rate  Not available  Flammability (solid, gas)  Not available  

Autoignition 
Temperature  305 °C (581 °F ) Flash Point  Not available  

Lower Explosive 
Limit  2.5 % Decomposition temperature  Not available  

Upper Explosive 
Limit  100 % Vapor Pressure  760 mmHg @ -84 

°C 

Vapor Density (air=1)  0.9 Specific Gravity (water=1)  Not available  

Water Solubility  0.94 % (@ 25 °C ) Partition coefficient: n-
octanol/water  2691.53  

Viscosity  0.01 cp Kinematic viscosity  Not available  

Solubility (Other)  Not available  Bioconcentration Factor 
(BCF)  3.48 

Density  1.1747 g/L at 0 °C Henry's Law Constant  0.00277024 atm-
m3/mole 

KOC  4508.17 (estimated from water 
solubility ) Physical Form  gas  
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Sublimation  -84 °C (-119 °F ) Molecular Formula  H-C-C-H  

Molecular Weight  26.04   
Solvent Solubility 
Soluble 
acetone, Benzene, chloroform, ether  

Section 10 - STABILITY AND REACTIVITY 
Chemical Stability 
May decompose violently on heating. May explode when heated.  
Possibility of Hazardous Reactions 
Polymerizes with evolution of heat. Avoid contact with curing agents, accelerators, and/or initiators.  
Conditions to Avoid 
Avoid heat, flames, sparks and other sources of ignition. Containers may rupture or explode if exposed to heat.  
Incompatible Materials 
metals, halogens, oxidizing materials, metal carbide, reducing agents, halo carbons  
Hazardous decomposition products  
Oxides of carbon  

Section 11 - TOXICOLOGICAL INFORMATION 
Information on Likely Routes of Exposure  
Inhalation  
nausea, vomiting, chest pain, wheezing, headache, drowsiness, dizziness, loss of coordination, bluish skin color, 
suffocation, lung congestion, coma  
Skin Contact  
rash  
Eye Contact  
no information on significant adverse effects  
Ingestion  
ingestion of a gas is unlikely  
Acute and Chronic Toxicity  
Component Analysis - LD50/LC50  
The components of this material have been reviewed in various sources and no selected endpoints have been 
identified.  
Product Toxicity Data  
Acute Toxicity Estimate  
No data available.  
Immediate Effects  
Frostbite, suffocation, Depression of central nervous system  
Delayed Effects  
No information on significant adverse effects.  
Irritation/Corrosivity Data  
No data available.  
Respiratory Sensitization  
No data available.  
Dermal Sensitization  
No data available.  
Component Carcinogenicity  
None of this product's components are listed by ACGIH, IARC, NTP, DFG or OSHA.  
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Germ Cell Mutagenicity  
No data available.  
Tumorigenic Data  
No data available  
Reproductive Toxicity  
No data available.  
Specific Target Organ Toxicity - Single Exposure  
Category 3. central nervous system  
Specific Target Organ Toxicity - Repeated Exposure  
Aspiration hazard  
No data available.  
Medical Conditions Aggravated by Exposure 
No data available.  
Additional Data 
Stimulants such as epinephrine may induce ventricular fibrillation.  

Section 12 - ECOLOGICAL INFORMATION 
Component Analysis - Aquatic Toxicity  
No LOLI ecotoxicity data are available for this product's components.  
Persistence and Degradability  
No information available for the product.  
Bioaccumulative Potential  
No information available for the product.  
Mobility  
No information available for the product.  

Section 13 - DISPOSAL CONSIDERATIONS 
Disposal Methods 
Dispose in accordance with all applicable regulations. Subject to disposal regulations: U.S. EPA 40 CFR 262. 
Hazardous Waste Number(s): D001. D003.  
Component Waste Numbers  
The U.S. EPA has not published waste numbers for this product's components.  

Section 14 - TRANSPORT INFORMATION 
US DOT Information:  
Shipping Name: ACETYLENE, DISSOLVED 
Hazard Class: 2.1 
UN/NA #: UN1001 
Required Label(s): 2.1 
 
TDG Information:  
Shipping Name: ACETYLENE, DISSOLVED 
Hazard Class: 2.1 
UN#: UN1001 
Required Label(s): 2.1 
International Bulk Chemical Code  
This material does not contain any chemicals required by the IBC Code to be identified as dangerous chemicals in 
bulk.  
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Section 15 - REGULATORY INFORMATION 
U.S. Federal Regulations  
None of this product's components are listed under SARA Sections 302/304 (40 CFR 355 Appendix A), SARA 
Section 313 (40 CFR 372.65), CERCLA (40 CFR 302.4), TSCA 12(b), or require an OSHA process safety plan.  
SARA Section 311/312 (40 CFR 370 Subparts B and C) reporting categories  
Flammable; Gas Under Pressure; Specific Target Organ Toxicity  
U.S. State Regulations  
The following components appear on one or more of the following state hazardous substances lists:  

Component  CAS  CA  MA  MN  NJ  PA  

ACETYLENE, DISSOLVED 74-86-2 Yes  Yes  Yes  Yes  Yes  

California Safe Drinking Water and Toxic Enforcement Act (Proposition 65)  
Not listed under California Proposition 65.  
Component Analysis - Inventory  
ACETYLENE, DISSOLVED (74-86-2) 

US  CA  AU  CN  EU  JP - ENCS  JP - ISHL  KR KECI - Annex 1  KR KECI - Annex 2  

Yes  DSL  Yes  Yes  EIN  Yes  Yes  Yes  No  

 

KR - REACH CCA  MX  NZ  PH  TH-TECI  TW  VN (Draft)  

No  Yes  Yes  Yes  Yes  Yes  Yes  

Section 16 - OTHER INFORMATION 
NFPA Ratings  
Health: 1 Fire: 4 Instability: 3 
Hazard Scale: 0 = Minimal 1 = Slight 2 = Moderate 3 = Serious 4 = Severe  
Summary of Changes 
Updated: 05/01/2015  
Key / Legend 
ACGIH - American Conference of Governmental Industrial Hygienists; ADR - European Road Transport; AU - 
Australia; BOD - Biochemical Oxygen Demand; C - Celsius; CA - Canada; CA/MA/MN/NJ/PA - 
California/Massachusetts/Minnesota/New Jersey/Pennsylvania*; CAS - Chemical Abstracts Service; CERCLA - 
Comprehensive Environmental Response, Compensation, and Liability Act; CFR - Code of Federal Regulations 
(US); CLP - Classification, Labelling, and Packaging; CN - China; CPR - Controlled Products Regulations; DFG - 
Deutsche Forschungsgemeinschaft; DOT - Department of Transportation; DSD - Dangerous Substance Directive; 
DSL - Domestic Substances List; EC – European Commission; EEC - European Economic Community; EIN - 
European Inventory of (Existing Commercial Chemical Substances); EINECS - European Inventory of Existing 
Commercial Chemical Substances; ENCS - Japan Existing and New Chemical Substance Inventory; EPA - 
Environmental Protection Agency; EU - European Union; F - Fahrenheit; F - Background (for Venezuela Biological 
Exposure Indices); IARC - International Agency for Research on Cancer; IATA - International Air Transport 
Association; ICAO - International Civil Aviation Organization; IDL - Ingredient Disclosure List; IDLH - 
Immediately Dangerous to Life and Health; IMDG - International Maritime Dangerous Goods; ISHL - Japan 
Industrial Safety and Health Law; IUCLID - International Uniform Chemical Information Database; JP - Japan; 
Kow - Octanol/water partition coefficient; KR KECI Annex 1 - Korea Existing Chemicals Inventory (KECI) / Korea 
Existing Chemicals List (KECL); KR KECI Annex 2 - Korea Existing Chemicals Inventory (KECI) / Korea 
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Existing Chemicals List (KECL) , KR - Korea; LD50/LC50 - Lethal Dose/ Lethal Concentration; LEL - Lower 
Explosive Limit; LLV - Level Limit Value; LOLI - List Of LIsts™ - ChemADVISOR’s Regulatory Database; MAK 
- Maximum Concentration Value in the Workplace; MEL - Maximum Exposure Limits; MX – Mexico; Ne- Non-
specific; NFPA - National Fire Protection Agency; NIOSH - National Institute for Occupational Safety and Health; 
NJTSR - New Jersey Trade Secret Registry; Nq - Non-quantitative; NSL – Non-Domestic Substance List (Canada); 
NTP - National Toxicology Program; NZ - New Zealand; OSHA - Occupational Safety and Health Administration; 
PEL- Permissible Exposure Limit; PH - Philippines; RCRA - Resource Conservation and Recovery Act; REACH- 
Registration, Evaluation, Authorisation, and restriction of Chemicals; RID - European Rail Transport; SARA - 
Superfund Amendments and Reauthorization Act; Sc - Semi-quantitative; STEL - Short-term Exposure Limit; 
TCCA – Korea Toxic Chemicals Control Act; TDG - Transportation of Dangerous Goods; TLV - Threshold Limit 
Value; TSCA - Toxic Substances Control Act; TW – Taiwan; TWA - Time Weighted Average; UEL - Upper 
Explosive Limit; UN/NA - United Nations /North American; US - United States; VLE - Exposure Limit Value 
(Mexico); VN (Draft) - Vietnam (Draft); WHMIS - Workplace Hazardous Materials Information System (Canada).  
Other Information 
Disclaimer: 
Matheson Tri-Gas, Inc. makes no express or implied warranties, guarantees or representations regarding the product 
or the information herein, including but not limited to any implied warranty or merchantability or fitness for use. 
Matheson Tri-Gas, Inc. shall not be liable for any personal injury, property or other damages of any nature, whether 
compensatory, consequential, exemplary, or otherwise, resulting from any publication, use or reliance upon the 
information herein.  
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Section 1 - PRODUCT AND COMPANY IDENTIFICATION 
Material Name  
ARGON, LIQUID  
Synonyms 
MTG MSDS 163; ARGON, REFRIGERATED LIQUID; ARGON, CRYOGENIC LIQUID; ARGON; LIQUID 
ARGON; UN 1951; Ar  
Chemical Family 
non-metallic  
Product Use 
industrial.  
Restrictions on Use 
None known.  
Details of the supplier of the safety data sheet 
MATHESON TRI-GAS, INC. 
150 Allen Road, Suite 302 
Basking Ridge, NJ 07920 
General Information: 1-800-416-2505 
Emergency #: 1-800-424-9300 (CHEMTREC) 
Outside the US: 703-527-3887 (Call collect) 

Section 2 - HAZARDS IDENTIFICATION 
Classification in accordance with paragraph (d) of 29 CFR 1910.1200.  
Gases Under Pressure - Refrigerated liquefied gas  
GHS Label Elements  
Symbol(s)  

 

Signal Word  
Warning  
Hazard Statement(s)  
Contains refrigerated gas; may cause cryogenic burns or injury.  
Precautionary Statement(s)  
Prevention  
Wear cold insulating gloves/face shield/eye protection.  
Response  
Thaw frosted parts with lukewarm water.  
Do not rub affected area.  
Get immediate medical advice/attention.  
Storage  
Store in a well-ventilated place.  
Disposal  
Dispose in accordance with all applicable regulations.  
Other Hazards  
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Accumulation of vapors can cause asphyxiation without warning. May cause frostbite upon sudden release of 
liquefied gas.  

Section 3 - COMPOSITION / INFORMATION ON INGREDIENTS 

CAS Component Name Percent 

7440-37-1 ARGON, LIQUID 100 

Section 4 - FIRST AID MEASURES 
Inhalation 
If adverse effects occur, remove to uncontaminated area. Give artificial respiration if not breathing. If breathing is 
difficult, oxygen should be administered by qualified personnel. Get immediate medical attention.  
Skin 
If frostbite or freezing occur, immediately flush with plenty of lukewarm water (105-115°F; 41-46°C). DO NOT 
USE HOT WATER. If warm water is not available, gently wrap affected parts in blankets. Get immediate medical 
attention.  
Eyes 
For freezing, frostbite or cryogenic burns, open eyelids wide to allow liquid to evaporate. Contact with liquid: 
Immediately flush eyes with plenty of water for at least 15 minutes. Then get immediate medical attention.  
Ingestion 
If swallowed, get medical attention.  
Most Important Symptoms/Effects  
Acute  
frostbite, suffocation  
Delayed  
no information on significant adverse effects.  
Indication of any immediate medical attention and special treatment needed  
For inhalation, consider oxygen.  

Section 5 - FIRE FIGHTING MEASURES 
Extinguishing Media  
Suitable Extinguishing Media  
Use extinguishing agents appropriate for surrounding fire.  
Unsuitable Extinguishing Media 
Do not direct water at source of leak or safety devices; icing may occur.  
Special Hazards Arising from the Chemical  
Negligible fire hazard. Containers may rupture or explode if exposed to heat.  
Hazardous Combustion Products  
miscellaneous decomposition products  
Fire Fighting Measures 
Move container from fire area if it can be done without risk. Cool containers with water spray until well after the fire 
is out. Damaged cylinders should be handled only by specialists. Stay away from the ends of tanks. For tank, rail car 
or tank truck, evacuation radius: 800 meters (1/2 mile). Use extinguishing agents appropriate for surrounding fire. 
Cool containers with water spray until well after the fire is out. Do not get water directly on material. Avoid 
inhalation of material or combustion by-products. Stay upwind and keep out of low areas.  
Special Protective Equipment and Precautions for Firefighters  
Wear full protective fire fighting gear including self contained breathing apparatus (SCBA) for protection against 
possible exposure.  
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Section 6 - ACCIDENTAL RELEASE MEASURES 
Personal Precautions, Protective Equipment and Emergency Procedures  
Wear personal protective clothing and equipment, see Section 8.  
Methods and Materials for Containment and Cleaning Up  
Do not touch spilled material. Stop leak if possible without personal risk. Use water spray to reduce vapors or divert 
vapor cloud drift. Keep unnecessary people away, isolate hazard area and deny entry. Ventilate closed spaces before 
entering. If possible, turn leaking containers so that gas escapes rather than liquid. Prevent entry into waterways, 
sewers, basements, or confined areas. Damaged cylinders should be handled only by specialists.  
Environmental Precautions 
Avoid release to the environment.  

Section 7 - HANDLING AND STORAGE 
Precautions for Safe Handling  
Wear cold insulating gloves/face shield/eye protection.  
Conditions for Safe Storage, Including any Incompatibilities  
Store in a well-ventilated place.  
Store in a well-ventilated area. Store and handle in accordance with all current regulations and standards. Subject to 
storage regulations: U.S. OSHA 29 CFR 1910.101. Keep separated from incompatible substances.  
Incompatible Materials  
No data available.  

Section 8 - EXPOSURE CONTROLS / PERSONAL PROTECTION 
Component Exposure Limits  

ARGON, LIQUID 7440-37-1 

ACGIH:  (See Appendix F: Minimal Oxygen Content ) 

ACGIH - Threshold Limit Values - Biological Exposure Indices (BEI)  
There are no biological limit values for any of this product's components.  
Engineering Controls 
Provide local exhaust ventilation system. Ensure compliance with applicable exposure limits.  
Individual Protection Measures, such as Personal Protective Equipment  
Eye/face protection  
Wear splash resistant safety goggles with a faceshield. Contact lenses should not be worn. Provide an emergency 
eye wash fountain and quick drench shower in the immediate work area.  
Skin Protection  
For the gas: Protective clothing is not required. For the liquid: Wear appropriate protective, cold insulating clothing.  
Respiratory Protection 
Under conditions of frequent use or heavy exposure, respiratory protection may be needed. Respiratory protection is 
ranked in order from minimum to maximum. Consider warning properties before use. Any supplied-air respirator 
with a full facepiece that is operated in a pressure-demand or other positive-pressure mode in combination with an 
auxiliary self-contained breathing apparatus operated in pressure-demand or other positive-pressure mode. Any self-
contained breathing apparatus that has a full facepiece and is operated in a pressure-demand or other positive-
pressure mode.  
Glove Recommendations 
Wear insulated gloves.  
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Section 9 - PHYSICAL AND CHEMICAL PROPERTIES 

Appearance  colorless gas  Physical State  gas  

Odor  odorless  Color  colorless  

Odor Threshold  Not available  pH  Not available  

Melting Point  -189 °C (-308 °F ) Boiling Point  -186 °C (-303 °F ) 

Boiling Point Range  Not available  Freezing point  Not available  

Evaporation Rate  Not available  Flammability (solid, gas)  Not available  

Autoignition 
Temperature  Not available  Flash Point  Not available  

Lower Explosive Limit  Not available  Decomposition temperature  Not available  

Upper Explosive Limit  Not available  Vapor Pressure  500 mmHg @ -
190 °C 

Vapor Density (air=1)  1.38 Specific Gravity (water=1)  1.4 at -186 °C 

Water Solubility  3.36 % (@ 20 °C Slightly 
soluble ) 

Partition coefficient: n-
octanol/water  Not available  

Viscosity  0.283 cp Kinematic viscosity  Not available  

Solubility (Other)  Not available  Density  Not available  

Physical Form  cryogenic liquid , liquefied 
gas  Taste  tasteless  

Molecular Formula  Ar  Molecular Weight  39.848 

Section 10 - STABILITY AND REACTIVITY 
Reactivity  
Containers may rupture or explode if exposed to heat.  
Chemical Stability 
Stable at normal temperatures and pressure.  
Possibility of Hazardous Reactions 
Will not polymerize.  
Conditions to Avoid 
Protect from physical damage and heat. Containers may rupture or explode if exposed to heat. Avoid contact with 
water or moisture.  
Incompatible Materials 
No data available.  
Hazardous decomposition products  
miscellaneous decomposition products  
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Section 11 - TOXICOLOGICAL INFORMATION 
Information on Likely Routes of Exposure  
Inhalation  
asphyxia, nausea, vomiting, dizziness, tingling sensation, suffocation, convulsions, coma  
Skin Contact  
frostbite, blisters  
Eye Contact  
frostbite, blurred vision  
Ingestion  
frostbite  
Acute and Chronic Toxicity  
Component Analysis - LD50/LC50  
The components of this material have been reviewed in various sources and no selected endpoints have been 
identified.  
Product Toxicity Data  
Acute Toxicity Estimate  
No data available.  
Immediate Effects  
frostbite, suffocation  
Delayed Effects  
no information on significant adverse effects.  
Irritation/Corrosivity Data  
No data available.  
Respiratory Sensitization  
No data available.  
Dermal Sensitization  
No data available.  
Component Carcinogenicity  
None of this product's components are listed by ACGIH, IARC, NTP, DFG or OSHA.  
Germ Cell Mutagenicity  
No data available.  
Tumorigenic Data  
No data available  
Reproductive Toxicity  
No data available.  
Specific Target Organ Toxicity - Single Exposure  
No data available.  
Specific Target Organ Toxicity - Repeated Exposure  
No data available.  
Aspiration hazard  
Not applicable.  
Medical Conditions Aggravated by Exposure 
No data available.  

Section 12 - ECOLOGICAL INFORMATION 
Component Analysis - Aquatic Toxicity  
No LOLI ecotoxicity data are available for this product's components.  
Persistence and Degradability  
No data available.  
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Bioaccumulative Potential  
No data available.  
Mobility  
No data available.  

Section 13 - DISPOSAL CONSIDERATIONS 
Disposal Methods 
Dispose in accordance with all applicable regulations.  
Component Waste Numbers  
The U.S. EPA has not published waste numbers for this product's components.  

Section 14 - TRANSPORT INFORMATION 
US DOT Information:  
Shipping Name: ARGON, REFRIGERATED LIQUID 
Hazard Class: 2.2 
UN/NA #: UN1951 
Required Label(s): 2.2 
 
IMDG Information:  
Shipping Name: ARGON, REFRIGERATED LIQUID 
Hazard Class: 2.2 
UN#: UN1951 
Required Label(s): 2.2 
International Bulk Chemical Code  
This material does not contain any chemicals required by the IBC Code to be identified as dangerous chemicals in 
bulk.  

Section 15 - REGULATORY INFORMATION 
U.S. Federal Regulations  
None of this product's components are listed under SARA Sections 302/304 (40 CFR 355 Appendix A), SARA 
Section 313 (40 CFR 372.65), CERCLA (40 CFR 302.4), TSCA 12(b), or require an OSHA process safety plan.  
SARA Section 311/312 (40 CFR 370 Subparts B and C) reporting categories  
Gas Under Pressure  
U.S. State Regulations  
The following components appear on one or more of the following state hazardous substances lists:  

Component  CAS  CA  MA  MN  NJ  PA  

ARGON, LIQUID 7440-37-1 No  Yes  Yes  Yes  Yes  

California Safe Drinking Water and Toxic Enforcement Act (Proposition 65)  
Not listed under California Proposition 65.  
Component Analysis - Inventory  
ARGON, LIQUID (7440-37-1) 

US  CA  AU  CN  EU  JP - ENCS  JP - ISHL  KR KECI - Annex 1  KR KECI - Annex 2  

Yes  DSL  Yes  Yes  EIN  No  No  Yes  No  

 

KR - REACH CCA  MX  NZ  PH  TH-TECI  TW  VN (Draft)  
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No  Yes  Yes  Yes  Yes  Yes  Yes  

Section 16 - OTHER INFORMATION 
NFPA Ratings  
Health: 3 Fire: 0 Instability: 0 
Hazard Scale: 0 = Minimal 1 = Slight 2 = Moderate 3 = Serious 4 = Severe  
Summary of Changes 
Updated: 05/01/2015  
Key / Legend 
ACGIH - American Conference of Governmental Industrial Hygienists; ADR - European Road Transport; AU - 
Australia; BOD - Biochemical Oxygen Demand; C - Celsius; CA - Canada; CA/MA/MN/NJ/PA - 
California/Massachusetts/Minnesota/New Jersey/Pennsylvania*; CAS - Chemical Abstracts Service; CERCLA - 
Comprehensive Environmental Response, Compensation, and Liability Act; CFR - Code of Federal Regulations 
(US); CLP - Classification, Labelling, and Packaging; CN - China; CPR - Controlled Products Regulations; DFG - 
Deutsche Forschungsgemeinschaft; DOT - Department of Transportation; DSD - Dangerous Substance Directive; 
DSL - Domestic Substances List; EC – European Commission; EEC - European Economic Community; EIN - 
European Inventory of (Existing Commercial Chemical Substances); EINECS - European Inventory of Existing 
Commercial Chemical Substances; ENCS - Japan Existing and New Chemical Substance Inventory; EPA - 
Environmental Protection Agency; EU - European Union; F - Fahrenheit; F - Background (for Venezuela Biological 
Exposure Indices); IARC - International Agency for Research on Cancer; IATA - International Air Transport 
Association; ICAO - International Civil Aviation Organization; IDL - Ingredient Disclosure List; IDLH - 
Immediately Dangerous to Life and Health; IMDG - International Maritime Dangerous Goods; ISHL - Japan 
Industrial Safety and Health Law; IUCLID - International Uniform Chemical Information Database; JP - Japan; 
Kow - Octanol/water partition coefficient; KR KECI Annex 1 - Korea Existing Chemicals Inventory (KECI) / Korea 
Existing Chemicals List (KECL); KR KECI Annex 2 - Korea Existing Chemicals Inventory (KECI) / Korea 
Existing Chemicals List (KECL) , KR - Korea; LD50/LC50 - Lethal Dose/ Lethal Concentration; LEL - Lower 
Explosive Limit; LLV - Level Limit Value; LOLI - List Of LIsts™ - ChemADVISOR’s Regulatory Database; MAK 
- Maximum Concentration Value in the Workplace; MEL - Maximum Exposure Limits; MX – Mexico; Ne- Non-
specific; NFPA - National Fire Protection Agency; NIOSH - National Institute for Occupational Safety and Health; 
NJTSR - New Jersey Trade Secret Registry; Nq - Non-quantitative; NSL – Non-Domestic Substance List (Canada); 
NTP - National Toxicology Program; NZ - New Zealand; OSHA - Occupational Safety and Health Administration; 
PEL- Permissible Exposure Limit; PH - Philippines; RCRA - Resource Conservation and Recovery Act; REACH- 
Registration, Evaluation, Authorisation, and restriction of Chemicals; RID - European Rail Transport; SARA - 
Superfund Amendments and Reauthorization Act; Sc - Semi-quantitative; STEL - Short-term Exposure Limit; 
TCCA – Korea Toxic Chemicals Control Act; TDG - Transportation of Dangerous Goods; TLV - Threshold Limit 
Value; TSCA - Toxic Substances Control Act; TW – Taiwan; TWA - Time Weighted Average; UEL - Upper 
Explosive Limit; UN/NA - United Nations /North American; US - United States; VLE - Exposure Limit Value 
(Mexico); VN (Draft) - Vietnam (Draft); WHMIS - Workplace Hazardous Materials Information System (Canada).  
Other Information 
Disclaimer: 
Matheson Tri-Gas, Inc. makes no express or implied warranties, guarantees or representations regarding the product 
or the information herein, including but not limited to any implied warranty or merchantability or fitness for use. 
Matheson Tri-Gas, Inc. shall not be liable for any personal injury, property or other damages of any nature, whether 
compensatory, consequential, exemplary, or otherwise, resulting from any publication, use or reliance upon the 
information herein.  
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Section 1 - PRODUCT AND COMPANY IDENTIFICATION 
Material Name  
CARBON DIOXIDE/ARGON GAS MIXTURE  
Product Use 
Industrial and Specialty Gas Applications.  
Restrictions on Use 
None known.  
Details of the supplier of the safety data sheet 
MATHESON TRI-GAS, INC. 
150 Allen Road, Suite 302 
Basking Ridge, NJ 07920 
General Information: 1-800-416-2505 
Emergency #: 1-800-424-9300 (CHEMTREC) 
Outside the US: 703-527-3887 (Call collect) 

Section 2 - HAZARDS IDENTIFICATION 
Classification in accordance with paragraph (d) of 29 CFR 1910.1200.  
Gases Under Pressure - Compressed gas  
Specific target organ toxicity - Single exposure - Category 3  
GHS Label Elements  
Symbol(s)  

  

Signal Word  
Warning  
Hazard Statement(s)  
Contains gas under pressure; may explode if heated.  
May cause drowsiness and dizziness.  
May displace oxygen and cause rapid suffocation.  
Precautionary Statement(s)  
Prevention  
Avoid breathing gas.  
Use only outdoors or in a well-ventilated area.  
Response  
IF INHALED.  
Remove person to fresh air and keep comfortable for breathing.  
Call a POISON CENTER or doctor/physician if you feel unwell.  
Storage  
Protect from sunlight. Store in a well-ventilated place.  
Keep container tightly closed.  
Store locked up.  
Disposal  
Dispose in accordance with all applicable regulations.  
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Other Hazards  
Rapid release of compressed gas may cause frostbite.  

Section 3 - COMPOSITION / INFORMATION ON INGREDIENTS 

CAS Component Name Percent 

7440-37-1 Argon 0-99.9 

124-38-9 Carbon dioxide 0.1-100 

Section 4 - FIRST AID MEASURES 
Inhalation 
If adverse effects occur, remove to uncontaminated area. Give artificial respiration if not breathing. If breathing is 
difficult, oxygen should be administered by qualified personnel. Get immediate medical attention.  
Skin 
If frostbite or freezing occur, immediately flush with plenty of lukewarm water (105-115°F; 41-46°C). DO NOT 
USE HOT WATER. If warm water is not available, gently wrap affected parts in blankets. Get immediate medical 
attention.  
Eyes 
Flush eyes with plenty of water for at least 15 minutes. Remove contact lenses, if present and easy to do. Continue 
rinsing. Then get immediate medical attention.  
Ingestion 
If swallowed, get medical attention.  
Most Important Symptoms/Effects  
Acute  
suffocation, frostbite, central nervous system depression  
Delayed  
no information on significant adverse effects.  
Note to Physicians  
For inhalation, consider oxygen.  

Section 5 - FIRE FIGHTING MEASURES 
Extinguishing Media  
Suitable Extinguishing Media  
carbon dioxide, regular dry chemical, Large fires: Use water spray, fog or regular foam.  
Unsuitable Extinguishing Media 
Do not direct water at source of leak or safety devices; icing may occur.  
Special Hazards Arising from the Chemical  
Negligible fire hazard. Containers may rupture or explode if exposed to heat.  
Hazardous Combustion Products  
Oxides of carbon  
Fire Fighting Measures 
Use extinguishing agents appropriate for surrounding fire. Move container from fire area if it can be done without 
risk. Cool containers with water spray until well after the fire is out. Stay away from the ends of tanks. For tank, rail 
car or tank truck, evacuation radius: 800 meters (1/2 mile). Do not get water directly on material. Avoid inhalation 
of material or combustion by-products. Stay upwind and keep out of low areas.  
Special Protective Equipment and Precautions for Firefighters  
Wear full protective fire fighting gear including self contained breathing apparatus (SCBA) for protection against 
possible exposure.  
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Section 6 - ACCIDENTAL RELEASE MEASURES 
Personal Precautions, Protective Equipment and Emergency Procedures  
Wear personal protective clothing and equipment, see Section 8.  
Methods and Materials for Containment and Cleaning Up  
Stop leak if possible without personal risk. Do not touch or walk through spilled material. Use water spray to reduce 
vapors or divert vapor cloud drift. Do not direct water at spill or source of leak. If possible, turn leaking containers 
so that gas escapes rather than liquid. Allow substance to evaporate. Ventilate closed spaces before entering. Stay 
upwind and keep out of low areas. Damaged cylinders should be handled only by specialists.  

Section 7 - HANDLING AND STORAGE 
Precautions for Safe Handling  
Avoid breathing dust/fume/gas/mist/vapors/spray. Use only outdoors or in a well-ventilated area. Do not eat, drink 
or smoke when using this product. Wash hands thoroughly after handling.  
Conditions for Safe Storage, Including any Incompatibilities  
Protect from sunlight. Store in a well-ventilated place.  
Keep container tightly closed.  
Store locked up.  
Store and handle in accordance with all current regulations and standards. Cylinders should be stored upright (with 
valve protection cap in place). Protect from physical damage. Store in a well-ventilated area. Keep container tightly 
closed. Protect from sunlight. Do not store above 125 °F (52 °C). Keep locked up. Subject to storage regulations: 
U.S. OSHA 29 CFR 1910.101. Keep separated from incompatible substances.  
Incompatible Materials  
combustible materials, oxidizing materials, metal salts, reducing agents, metal carbide, metals, bases  

Section 8 - EXPOSURE CONTROLS / PERSONAL PROTECTION 
Component Exposure Limits  

Argon 7440-37-1 

ACGIH:  (See Appendix F: Minimal Oxygen Content ) 

Carbon dioxide 124-38-9 

ACGIH:  5000 ppm TWA  

 30000 ppm STEL  

NIOSH:  5000 ppm TWA ; 9000 mg/m3 TWA  

 30000 ppm STEL ; 54000 mg/m3 STEL  

 40000 ppm IDLH  

Europe:  5000 ppm TWA ; 9000 mg/m3 TWA  

OSHA (US):  5000 ppm TWA ; 9000 mg/m3 TWA  

Mexico:  5000 ppm TWA [VLE-PPT ] 

 30000 ppm STEL [PPT-CT ] 
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ACGIH - Threshold Limit Values - Biological Exposure Indices (BEI)  
There are no biological limit values for any of this product's components.  
Engineering Controls 
Provide local exhaust ventilation system. Ensure compliance with applicable exposure limits.  
Individual Protection Measures, such as Personal Protective Equipment  
Eye/face protection  
For the gas: Eye protection not required, but recommended. For the liquid: Wear splash resistant safety goggles. 
Contact lenses should not be worn. Provide an emergency eye wash fountain and quick drench shower in the 
immediate work area.  
Skin Protection  
For the gas: Protective clothing is not required. For the liquid: Wear appropriate protective, cold insulating clothing.  
Respiratory Protection 
Under conditions of frequent use or heavy exposure, respiratory protection may be needed. Respiratory protection is 
ranked in order from minimum to maximum. Consider warning properties before use. For Unknown Concentrations 
or Immediately Dangerous to Life or Health -. Any supplied-air respirator with a full facepiece that is operated in a 
pressure-demand or other positive-pressure mode in combination with an auxiliary self-contained breathing 
apparatus operated in pressure-demand or other positive-pressure mode. Any self-contained breathing apparatus that 
has a full facepiece and is operated in a pressure-demand or other positive-pressure mode.  
Glove Recommendations 
Wear insulated gloves.  

Section 9 - PHYSICAL AND CHEMICAL PROPERTIES 

Appearance  colorless gas  Physical State  gas  

Odor  odorless or sharp odor  Color  colorless  

Odor Threshold  Not available  pH  Not available  

Melting Point  Not available  Boiling Point  Not available  

Boiling Point Range  Not available  Freezing point  Not available  

Evaporation Rate  Not available  Flammability (solid, gas)  Not flammable  

Autoignition Temperature  Not available  Flash Point  (Not flammable ) 

Lower Explosive Limit  Not available  Decomposition temperature  Not available  

Upper Explosive Limit  Not available  Vapor Pressure  Not available  

Vapor Density (air=1)  Not available  Specific Gravity (water=1)  Not available  

Water Solubility  Not available  Partition coefficient: n-octanol/water  Not available  

Viscosity  Not available  Kinematic viscosity  Not available  

Solubility (Other)  Not available  Density  Not available  

Physical Form  compressed gas  Molecular Weight  Not available  
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Section 10 - STABILITY AND REACTIVITY 
Reactivity  
No reactivity hazard is expected.  
Chemical Stability 
Stable at normal temperatures and pressure.  
Possibility of Hazardous Reactions 
Will not polymerize.  
Conditions to Avoid 
Protect from physical damage and heat. Containers may rupture or explode if exposed to heat.  
Incompatible Materials 
combustible materials, oxidizing materials, metal salts, reducing agents, metal carbide, metals, bases  
Hazardous decomposition products  
Oxides of carbon  

Section 11 - TOXICOLOGICAL INFORMATION 
Information on Likely Routes of Exposure  
Inhalation  
sensitivity to light, changes in blood pressure, nausea, irregular heartbeat, headache, drowsiness, dizziness, 
Disorientation, sleep disturbances, emotional disturbances, tingling sensation, tremors, muscle cramps, visual 
disturbances, suffocation, convulsions, Unconsciousness, coma, difficulty breathing, blood disorders, vomiting, 
mood swings, loss of coordination  
Skin Contact  
blisters, frostbite  
Eye Contact  
irritation, blurred vision, frostbite  
Ingestion  
ingestion of a gas is unlikely  
Acute and Chronic Toxicity  
Component Analysis - LD50/LC50  
The components of this material have been reviewed in various sources and no selected endpoints have been 
identified.  
Product Toxicity Data  
Acute Toxicity Estimate  
No data available.  
Immediate Effects  
suffocation, frostbite, central nervous system depression  
Delayed Effects  
no information on significant adverse effects.  
Irritation/Corrosivity Data  
No data available.  
Respiratory Sensitization  
No data available.  
Dermal Sensitization  
No data available.  
Component Carcinogenicity  
None of this product's components are listed by ACGIH, IARC, NTP, DFG or OSHA.  
Germ Cell Mutagenicity  
No data available.  
Tumorigenic Data  
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No data available  
Reproductive Toxicity  
No data available.  
Specific Target Organ Toxicity - Single Exposure  
central nervous system  
Specific Target Organ Toxicity - Repeated Exposure  
No target organs identified.  
Aspiration hazard  
Not applicable.  
Medical Conditions Aggravated by Exposure 
heart or cardiovascular disorders, respiratory disorders  

Section 12 - ECOLOGICAL INFORMATION 
Component Analysis - Aquatic Toxicity  
No LOLI ecotoxicity data are available for this product's components.  
Persistence and Degradability  
No data available.  
Bioaccumulative Potential  
No data available.  
Mobility  
No data available.  

Section 13 - DISPOSAL CONSIDERATIONS 
Disposal Methods 
Dispose in accordance with all applicable regulations.  
Component Waste Numbers  
The U.S. EPA has not published waste numbers for this product's components.  

Section 14 - TRANSPORT INFORMATION 
US DOT Information:  
Shipping Name: COMPRESSED GAS, N.O.S. , ( Contains: Argon , Carbon dioxide ) 
Hazard Class: 2.2 
UN/NA #: UN1956 
Required Label(s): 2.2 
 
IMDG Information:  
Shipping Name: COMPRESSED GAS, N.O.S. , ( Contains: Argon , Carbon dioxide ) 
Hazard Class: 2.2 
UN#: UN1956 
Required Label(s): 2.2 
International Bulk Chemical Code  
This material does not contain any chemicals required by the IBC Code to be identified as dangerous chemicals in 
bulk.  

Section 15 - REGULATORY INFORMATION 
U.S. Federal Regulations  
None of this product's components are listed under SARA Sections 302/304 (40 CFR 355 Appendix A), SARA 
Section 313 (40 CFR 372.65), CERCLA (40 CFR 302.4), TSCA 12(b), or require an OSHA process safety plan.  
SARA Section 311/312 (40 CFR 370 Subparts B and C) reporting categories  
Gas Under Pressure; Specific Target Organ Toxicity  
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U.S. State Regulations  
The following components appear on one or more of the following state hazardous substances lists:  

Component  CAS  CA  MA  MN  NJ  PA  

Argon 7440-37-1 No  Yes  Yes  Yes  Yes  

Carbon dioxide 124-38-9 Yes  Yes  Yes  Yes  Yes  

California Safe Drinking Water and Toxic Enforcement Act (Proposition 65)  
Not listed under California Proposition 65.  
Component Analysis - Inventory  
Argon (7440-37-1) 

US  CA  AU  CN  EU  JP - ENCS  JP - ISHL  KR KECI - Annex 1  KR KECI - Annex 2  

Yes  DSL  Yes  Yes  EIN  Yes  No  Yes  No  

 

KR - REACH CCA  MX  NZ  PH  TH-TECI  TW  VN (Draft)  

No  Yes  Yes  Yes  Yes  Yes  Yes  

 
Carbon dioxide (124-38-9) 

US  CA  AU  CN  EU  JP - ENCS  JP - ISHL  KR KECI - Annex 1  KR KECI - Annex 2  

Yes  DSL  Yes  Yes  EIN  Yes  Yes  Yes  No  

 

KR - REACH CCA  MX  NZ  PH  TH-TECI  TW  VN (Draft)  

No  Yes  Yes  Yes  Yes  Yes  Yes  

Section 16 - OTHER INFORMATION 
NFPA Ratings  
Health: 3 Fire: 0 Instability: 0 
Hazard Scale: 0 = Minimal 1 = Slight 2 = Moderate 3 = Serious 4 = Severe  
Summary of Changes 
Updated:10/29/2015  
Key / Legend 
ACGIH - American Conference of Governmental Industrial Hygienists; ADR - European Road Transport; AU - 
Australia; BOD - Biochemical Oxygen Demand; C - Celsius; CA - Canada; CA/MA/MN/NJ/PA - 
California/Massachusetts/Minnesota/New Jersey/Pennsylvania*; CAS - Chemical Abstracts Service; CERCLA - 
Comprehensive Environmental Response, Compensation, and Liability Act; CFR - Code of Federal Regulations 
(US); CLP - Classification, Labelling, and Packaging; CN - China; CPR - Controlled Products Regulations; DFG - 
Deutsche Forschungsgemeinschaft; DOT - Department of Transportation; DSD - Dangerous Substance Directive; 
DSL - Domestic Substances List; EC – European Commission; EEC - European Economic Community; EIN - 
European Inventory of (Existing Commercial Chemical Substances); EINECS - European Inventory of Existing 
Commercial Chemical Substances; ENCS - Japan Existing and New Chemical Substance Inventory; EPA - 
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Environmental Protection Agency; EU - European Union; F - Fahrenheit; F - Background (for Venezuela Biological 
Exposure Indices); IARC - International Agency for Research on Cancer; IATA - International Air Transport 
Association; ICAO - International Civil Aviation Organization; IDL - Ingredient Disclosure List; IDLH - 
Immediately Dangerous to Life and Health; IMDG - International Maritime Dangerous Goods; ISHL - Japan 
Industrial Safety and Health Law; IUCLID - International Uniform Chemical Information Database; JP - Japan; 
Kow - Octanol/water partition coefficient; KR KECI Annex 1 - Korea Existing Chemicals Inventory (KECI) / Korea 
Existing Chemicals List (KECL); KR KECI Annex 2 - Korea Existing Chemicals Inventory (KECI) / Korea 
Existing Chemicals List (KECL) , KR - Korea; LD50/LC50 - Lethal Dose/ Lethal Concentration; LEL - Lower 
Explosive Limit; LLV - Level Limit Value; LOLI - List Of LIsts™ - ChemADVISOR’s Regulatory Database; MAK 
- Maximum Concentration Value in the Workplace; MEL - Maximum Exposure Limits; MX – Mexico; Ne- Non-
specific; NFPA - National Fire Protection Agency; NIOSH - National Institute for Occupational Safety and Health; 
NJTSR - New Jersey Trade Secret Registry; Nq - Non-quantitative; NSL – Non-Domestic Substance List (Canada); 
NTP - National Toxicology Program; NZ - New Zealand; OSHA - Occupational Safety and Health Administration; 
PEL- Permissible Exposure Limit; PH - Philippines; RCRA - Resource Conservation and Recovery Act; REACH- 
Registration, Evaluation, Authorisation, and restriction of Chemicals; RID - European Rail Transport; SARA - 
Superfund Amendments and Reauthorization Act; Sc - Semi-quantitative; STEL - Short-term Exposure Limit; 
TCCA – Korea Toxic Chemicals Control Act; TDG - Transportation of Dangerous Goods; TLV - Threshold Limit 
Value; TSCA - Toxic Substances Control Act; TW – Taiwan; TWA - Time Weighted Average; UEL - Upper 
Explosive Limit; UN/NA - United Nations /North American; US - United States; VLE - Exposure Limit Value 
(Mexico); VN (Draft) - Vietnam (Draft); WHMIS - Workplace Hazardous Materials Information System (Canada).  
Other Information 
Disclaimer: 
Matheson Tri-Gas, Inc. makes no express or implied warranties, guarantees or representations regarding the product 
or the information herein, including but not limited to any implied warranty or merchantability or fitness for use. 
Matheson Tri-Gas, Inc. shall not be liable for any personal injury, property or other damages of any nature, whether 
compensatory, consequential, exemplary, or otherwise, resulting from any publication, use or reliance upon the 
information herein.  
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Section 1 - PRODUCT AND COMPANY IDENTIFICATION 
Material Name  
CARBON DIOXIDE, GAS  
Synonyms 
MTG SDS 17; CARBONIC ACID GAS; CARBONIC ANHYDRIDE; CARBON DIOXIDE; CARBON OXIDE; 
UN 1013; CO2  
Chemical Family 
inorganic, Gas  
Product Description  
Classification determined in accordance with Compressed Gas Association standards.  
Product Use 
Industrial and Specialty Gas Applications.  
Restrictions on Use 
None known.  
Details of the supplier of the safety data sheet 
MATHESON TRI-GAS, INC. 
150 Allen Road, Suite 302 
Basking Ridge, NJ 07920 
General Information: 1-800-416-2505 
Emergency #: 1-800-424-9300 (CHEMTREC) 
Outside the US: 703-527-3887 (Call collect) 

Section 2 - HAZARDS IDENTIFICATION 
Classification in accordance with paragraph (d) of 29 CFR 1910.1200.  
Gases Under Pressure - Liquefied gas  
Simple Asphyxiant  
GHS Label Elements  
Symbol(s)  

 

Signal Word  
Warning  
Hazard Statement(s)  
Contains gas under pressure; may explode if heated.  
May displace oxygen and cause rapid suffocation.  
Precautionary Statement(s)  
Prevention  
None needed according to classification criteria.  
Response  
None needed according to classification criteria.  
Storage  
Protect from sunlight. Store in a well-ventilated place.  
Disposal  
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Dispose of contents/container in accordance with local/regional/national/international regulations.  
Other Hazards  
Rapid release of compressed gas may cause frostbite.  

Section 3 - COMPOSITION / INFORMATION ON INGREDIENTS 

CAS Component Name Percent 

124-38-9 Carbon dioxide 100 

Section 4 - FIRST AID MEASURES 
Inhalation 
If adverse effects occur, remove to uncontaminated area. Give artificial respiration if not breathing. If breathing is 
difficult, oxygen should be administered by qualified personnel. Get immediate medical attention.  
Skin 
If frostbite or freezing occur, immediately flush with plenty of lukewarm water (105-115°F; 41-46°C). DO NOT 
USE HOT WATER. If warm water is not available, gently wrap affected parts in blankets. Get immediate medical 
attention.  
Eyes 
Flush eyes with plenty of water for at least 15 minutes. Remove contact lenses, if present and easy to do. Continue 
rinsing. Then get immediate medical attention.  
Ingestion 
If swallowed, get medical attention.  
Most Important Symptoms/Effects  
Acute  
suffocation, frostbite  
Delayed  
No information on significant adverse effects.  
Indication of any immediate medical attention and special treatment needed  
For inhalation, consider oxygen.  

Section 5 - FIRE FIGHTING MEASURES 
Extinguishing Media  
Suitable Extinguishing Media  
carbon dioxide, regular dry chemical, water spray, foam  
Unsuitable Extinguishing Media 
Do not direct water at source of leak or safety devices; icing may occur.  
Special Hazards Arising from the Chemical  
Negligible fire hazard. Containers may rupture or explode if exposed to heat.  
Hazardous Combustion Products  
Oxides of carbon  
Fire Fighting Measures 
Use extinguishing agents appropriate for surrounding fire. Move container from fire area if it can be done without 
risk. Cool containers with water spray until well after the fire is out. Stay away from the ends of tanks. For tank, rail 
car or tank truck, evacuation radius: 800 meters (1/2 mile). Do not get water directly on material. Avoid inhalation 
of material or combustion by-products. Stay upwind and keep out of low areas.  
Special Protective Equipment and Precautions for Firefighters  
Wear full protective fire fighting gear including self contained breathing apparatus (SCBA) for protection against 
possible exposure.  
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Section 6 - ACCIDENTAL RELEASE MEASURES 
Personal Precautions, Protective Equipment and Emergency Procedures  
Wear personal protective clothing and equipment, see Section 8.  
Methods and Materials for Containment and Cleaning Up  
Stop leak if possible without personal risk. Do not touch or walk through spilled material. Use water spray to reduce 
vapors or divert vapor cloud drift. Do not direct water at spill or source of leak. If possible, turn leaking containers 
so that gas escapes rather than liquid. Allow substance to evaporate. Ventilate closed spaces before entering. Stay 
upwind and keep out of low areas.  

Section 7 - HANDLING AND STORAGE 
Precautions for Safe Handling  
Avoid breathing dust/fume/gas/mist/vapors/spray. Use only outdoors or in a well-ventilated area. Wash hands 
thoroughly after handling.  
Conditions for Safe Storage, Including any Incompatibilities  
Protect from sunlight. Store in a well-ventilated place.  
Store and handle in accordance with all current regulations and standards. Protect from physical damage. Store in a 
well-ventilated area. Keep container tightly closed. Protect from sunlight. Keep locked up. Subject to storage 
regulations: U.S. OSHA 29 CFR 1910.101. Keep separated from incompatible substances.  
Incompatible Materials  
combustible materials, oxidizing materials, metal salts, reducing agents, metal carbide, metals, bases  

Section 8 - EXPOSURE CONTROLS / PERSONAL PROTECTION 
Component Exposure Limits  

Carbon dioxide 124-38-9 

ACGIH:  5000 ppm TWA  

 30000 ppm STEL  

NIOSH:  5000 ppm TWA ; 9000 mg/m3 TWA  

 30000 ppm STEL ; 54000 mg/m3 STEL  

 40000 ppm IDLH  

Europe:  5000 ppm TWA ; 9000 mg/m3 TWA  

OSHA (US):  5000 ppm TWA ; 9000 mg/m3 TWA  

Mexico:  5000 ppm TWA [VLE-PPT ] 

 30000 ppm STEL [PPT-CT ] 

ACGIH - Threshold Limit Values - Biological Exposure Indices (BEI)  
There are no biological limit values for any of this product's components.  
Engineering Controls 
Provide local exhaust ventilation system. Ensure compliance with applicable exposure limits.  
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Individual Protection Measures, such as Personal Protective Equipment  
Eye/face protection  
For the gas: Eye protection not required, but recommended. For the liquid: Wear splash resistant safety goggles. 
Contact lenses should not be worn. Provide an emergency eye wash fountain and quick drench shower in the 
immediate work area.  
Skin Protection  
For the gas: Protective clothing is not required. For the liquid: Wear appropriate protective, cold insulating clothing.  
Respiratory Protection 
The following respirators and maximum use concentrations are drawn from NIOSH and/or OSHA. 40,000 ppm. 
Any supplied-air respirator. Any self-contained breathing apparatus with a full facepiece. Emergency or planned 
entry into unknown concentrations or IDLH conditions -. Any self-contained breathing apparatus that has a full 
facepiece and is operated in a pressure-demand or other positive-pressure mode. Any supplied-air respirator with a 
full facepiece that is operated in a pressure-demand or other positive-pressure mode in combination with an 
auxiliary self-contained breathing apparatus operated in pressure-demand or other positive-pressure mode. Escape -. 
Any appropriate escape-type, self-contained breathing apparatus.  
Glove Recommendations 
Wear insulated gloves.  

Section 9 - PHYSICAL AND CHEMICAL PROPERTIES 

Appearance  colorless gas  Physical State  gas  

Odor  odorless  Color  colorless  

Odor Threshold  Not available  pH  (Acidic in solution ) 

Melting Point  -57 °C at 4000 mmHg (-
71 °F ) Boiling Point  -78.5 °C (-109 °F 

Sublimation ) 

Boiling Point Range  Not available  Freezing point  Not available  

Evaporation Rate  Not available  Flammability (solid, gas)  Not flammable  

Autoignition 
Temperature  Not available  Flash Point  (Not flammable ) 

Lower Explosive 
Limit  Not available  Decomposition temperature  Not available  

Upper Explosive 
Limit  Not available  Vapor Pressure  43700 mmHg @ 21 °C 

Vapor Density (air=1)  1.5 Specific Gravity (water=1)  1.527 at 21 °C 

Water Solubility  (Soluble ) Partition coefficient: n-
octanol/water  Not available  

Viscosity  14.9 uPa-sec Kinematic viscosity  Not available  

Solubility (Other)  Not available  Density  Not available  
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Physical Form  compressed gas  Sublimation  -78.5 °C (-109 °F ) 

Taste  acid taste  Volatility by Volume  100 % 

Molecular Formula  C-O2  Molecular Weight  44.01 

triple point  -56.6 °C Critical Temperature  304.13 K 

Solvent Solubility 
Soluble 
alcohol, acetone, Hydrocarbons, organic solvents  

Section 10 - STABILITY AND REACTIVITY 
Reactivity  
No reactivity hazard is expected.  
Chemical Stability 
Stable at normal temperatures and pressure.  
Possibility of Hazardous Reactions 
Will not polymerize.  
Conditions to Avoid 
Protect from physical damage and heat. Containers may rupture or explode if exposed to heat. Avoid contact with 
water or moisture.  
Incompatible Materials 
combustible materials, oxidizing materials, metal salts, reducing agents, metal carbide, metals, bases  
Hazardous decomposition products  
Oxides of carbon  

Section 11 - TOXICOLOGICAL INFORMATION 
Information on Likely Routes of Exposure  
Inhalation  
sensitivity to light, changes in blood pressure, nausea, irregular heartbeat, headache, drowsiness, dizziness, 
Disorientation, sleep disturbances, emotional disturbances, tingling sensation, tremors, muscle cramps, visual 
disturbances, suffocation, convulsions, Unconsciousness, coma, difficulty breathing, blood disorders  
Skin Contact  
blisters, frostbite  
Eye Contact  
irritation, blurred vision, frostbite  
Ingestion  
ingestion of a gas is unlikely  
Acute and Chronic Toxicity  
Component Analysis - LD50/LC50  
The components of this material have been reviewed in various sources and no selected endpoints have been 
identified.  
Product Toxicity Data  
Acute Toxicity Estimate  
No data available.  
Immediate Effects  
suffocation, frostbite  
Delayed Effects  
No information on significant adverse effects.  
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Irritation/Corrosivity Data  
No data available.  
Respiratory Sensitization  
No data available.  
Dermal Sensitization  
No data available.  
Component Carcinogenicity  
None of this product's components are listed by ACGIH, IARC, NTP, DFG or OSHA.  
Germ Cell Mutagenicity  
No data available.  
Tumorigenic Data  
No data available  
Reproductive Toxicity  
No data available.  
Specific Target Organ Toxicity - Single Exposure  
No target organs identified.  
Specific Target Organ Toxicity - Repeated Exposure  
No target organs identified.  
Aspiration hazard  
Not applicable.  
Medical Conditions Aggravated by Exposure 
heart or cardiovascular disorders, respiratory disorders  

Section 12 - ECOLOGICAL INFORMATION 
Component Analysis - Aquatic Toxicity  
No LOLI ecotoxicity data are available for this product's components.  
Persistence and Degradability  
No data available.  
Bioaccumulative Potential  
No data available.  
Mobility  
No data available.  

Section 13 - DISPOSAL CONSIDERATIONS 
Disposal Methods 
Dispose in accordance with all applicable regulations.  
Component Waste Numbers  
The U.S. EPA has not published waste numbers for this product's components.  

Section 14 - TRANSPORT INFORMATION 
US DOT Information:  
Shipping Name: CARBON DIOXIDE 
Hazard Class: 2.2 
UN/NA #: UN1013 
Required Label(s): 2.2 
 
IMDG Information:  
Shipping Name: CARBON DIOXIDE 
Hazard Class: 2.2 
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UN#: UN1013 
Required Label(s): 2.2 
International Bulk Chemical Code  
This material does not contain any chemicals required by the IBC Code to be identified as dangerous chemicals in 
bulk.  

Section 15 - REGULATORY INFORMATION 
U.S. Federal Regulations  
None of this product's components are listed under SARA Sections 302/304 (40 CFR 355 Appendix A), SARA 
Section 313 (40 CFR 372.65), CERCLA (40 CFR 302.4), TSCA 12(b), or require an OSHA process safety plan.  
SARA Section 311/312 (40 CFR 370 Subparts B and C) reporting categories  
Gas Under Pressure; Simple Asphyxiant  
U.S. State Regulations  
The following components appear on one or more of the following state hazardous substances lists:  

Component  CAS  CA  MA  MN  NJ  PA  

Carbon dioxide 124-38-9 Yes  Yes  Yes  Yes  Yes  

California Safe Drinking Water and Toxic Enforcement Act (Proposition 65)  
Not listed under California Proposition 65.  
Component Analysis - Inventory  
Carbon dioxide (124-38-9) 

US  CA  AU  CN  EU  JP - ENCS  JP - ISHL  KR KECI - Annex 1  KR KECI - Annex 2  

Yes  DSL  Yes  Yes  EIN  Yes  Yes  Yes  No  

 

KR - REACH CCA  MX  NZ  PH  TH-TECI  TW  VN (Draft)  

No  Yes  Yes  Yes  Yes  Yes  Yes  

Section 16 - OTHER INFORMATION 
NFPA Ratings  
Health: 2 Fire: 0 Instability: 0 Other: SA  
Hazard Scale: 0 = Minimal 1 = Slight 2 = Moderate 3 = Serious 4 = Severe  
Summary of Changes 
Updated: 02/03/2017  
Key / Legend 
ACGIH - American Conference of Governmental Industrial Hygienists; ADR - European Road Transport; AU - 
Australia; BOD - Biochemical Oxygen Demand; C - Celsius; CA - Canada; CA/MA/MN/NJ/PA - 
California/Massachusetts/Minnesota/New Jersey/Pennsylvania*; CAS - Chemical Abstracts Service; CERCLA - 
Comprehensive Environmental Response, Compensation, and Liability Act; CFR - Code of Federal Regulations 
(US); CLP - Classification, Labelling, and Packaging; CN - China; CPR - Controlled Products Regulations; DFG - 
Deutsche Forschungsgemeinschaft; DOT - Department of Transportation; DSD - Dangerous Substance Directive; 
DSL - Domestic Substances List; EC – European Commission; EEC - European Economic Community; EIN - 
European Inventory of (Existing Commercial Chemical Substances); EINECS - European Inventory of Existing 
Commercial Chemical Substances; ENCS - Japan Existing and New Chemical Substance Inventory; EPA - 
Environmental Protection Agency; EU - European Union; F - Fahrenheit; F - Background (for Venezuela Biological 
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Exposure Indices); IARC - International Agency for Research on Cancer; IATA - International Air Transport 
Association; ICAO - International Civil Aviation Organization; IDL - Ingredient Disclosure List; IDLH - 
Immediately Dangerous to Life and Health; IMDG - International Maritime Dangerous Goods; ISHL - Japan 
Industrial Safety and Health Law; IUCLID - International Uniform Chemical Information Database; JP - Japan; 
Kow - Octanol/water partition coefficient; KR KECI Annex 1 - Korea Existing Chemicals Inventory (KECI) / Korea 
Existing Chemicals List (KECL); KR KECI Annex 2 - Korea Existing Chemicals Inventory (KECI) / Korea 
Existing Chemicals List (KECL) , KR - Korea; LD50/LC50 - Lethal Dose/ Lethal Concentration; LEL - Lower 
Explosive Limit; LLV - Level Limit Value; LOLI - List Of LIsts™ - ChemADVISOR’s Regulatory Database; MAK 
- Maximum Concentration Value in the Workplace; MEL - Maximum Exposure Limits; MX – Mexico; Ne- Non-
specific; NFPA - National Fire Protection Agency; NIOSH - National Institute for Occupational Safety and Health; 
NJTSR - New Jersey Trade Secret Registry; Nq - Non-quantitative; NSL – Non-Domestic Substance List (Canada); 
NTP - National Toxicology Program; NZ - New Zealand; OSHA - Occupational Safety and Health Administration; 
PEL- Permissible Exposure Limit; PH - Philippines; RCRA - Resource Conservation and Recovery Act; REACH- 
Registration, Evaluation, Authorisation, and restriction of Chemicals; RID - European Rail Transport; SARA - 
Superfund Amendments and Reauthorization Act; Sc - Semi-quantitative; STEL - Short-term Exposure Limit; 
TCCA – Korea Toxic Chemicals Control Act; TDG - Transportation of Dangerous Goods; TLV - Threshold Limit 
Value; TSCA - Toxic Substances Control Act; TW – Taiwan; TWA - Time Weighted Average; UEL - Upper 
Explosive Limit; UN/NA - United Nations /North American; US - United States; VLE - Exposure Limit Value 
(Mexico); VN (Draft) - Vietnam (Draft); WHMIS - Workplace Hazardous Materials Information System (Canada).  
Other Information 
Disclaimer: 
Matheson Tri-Gas, Inc. makes no express or implied warranties, guarantees or representations regarding the product 
or the information herein, including but not limited to any implied warranty or merchantability or fitness for use. 
Matheson Tri-Gas, Inc. shall not be liable for any personal injury, property or other damages of any nature, whether 
compensatory, consequential, exemplary, or otherwise, resulting from any publication, use or reliance upon the 
information herein.  
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Section 1 - PRODUCT AND COMPANY IDENTIFICATION 
Material Name  
ARGON, COMPRESSED  
Synonyms 
ARGON; UN 1006; AR  
Chemical Family 
non-metallic  
Product Use 
Industrial and Specialty Gas Applications.  
Restrictions on Use 
None known.  
Details of the supplier of the safety data sheet 
MATHESON TRI-GAS, INC. 
150 Allen Road, Suite 302 
Basking Ridge, NJ 07920 
General Information: 1-800-416-2505 
Emergency #: 1-800-424-9300 (CHEMTREC) 
Outside the US: 703-527-3887 (Call collect) 

Section 2 - HAZARDS IDENTIFICATION 
Classification in accordance with paragraph (d) of 29 CFR 1910.1200.  
Gases Under Pressure - Compressed gas  
Simple Asphyxiant  
GHS Label Elements  
Symbol(s)  

 

Signal Word  
Warning  
Hazard Statement(s)  
Contains gas under pressure; may explode if heated.  
Precautionary Statement(s)  
Prevention  
None needed according to classification criteria.  
Response  
None needed according to classification criteria.  
Storage  
Protect from sunlight. Store in a well-ventilated place.  
Disposal  
Dispose in accordance with all applicable regulations.  
Other Hazards  
Rapid release of compressed gas may cause frostbite.  
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Section 3 - COMPOSITION / INFORMATION ON INGREDIENTS 

CAS Component Name Percent 

7440-37-1 ARGON, COMPRESSED 100 

Section 4 - FIRST AID MEASURES 
Inhalation 
If adverse effects occur, remove to uncontaminated area. Give artificial respiration if not breathing. If breathing is 
difficult, oxygen should be administered by qualified personnel. Get immediate medical attention.  
Skin 
If frostbite or freezing occur, immediately flush with plenty of lukewarm water (105-115°F; 41-46°C). DO NOT 
USE HOT WATER. If warm water is not available, gently wrap affected parts in blankets. Get immediate medical 
attention.  
Eyes 
Immediately flush eyes with plenty of water for at least 15 minutes. Then get immediate medical attention.  
Ingestion 
If swallowed, get medical attention.  
Most Important Symptoms/Effects  
Acute  
frostbite, suffocation  
Delayed  
no information on significant adverse effects.  
Note to Physicians  
For inhalation, consider oxygen.  

Section 5 - FIRE FIGHTING MEASURES 
Extinguishing Media  
Suitable Extinguishing Media  
Use extinguishing agents appropriate for surrounding fire. Large fires: Use water spray to keep containers cool.  
Unsuitable Extinguishing Media 
None known.  
Special Hazards Arising from the Chemical  
Negligible fire hazard. Pressurized containers may rupture or explode if exposed to sufficient heat.  
Hazardous Combustion Products  
None known.  
Fire Fighting Measures 
Move container from fire area if it can be done without risk. Damaged cylinders should be handled only by 
specialists. Fight fire from maximum distance or use unmanned hose holders or monitor nozzles. Cool containers 
with water spray until well after the fire is out. Do not direct water at source of leak or safety devices; icing may 
occur. Withdraw immediately in case of rising sound from venting safety device or any discoloration of tanks due to 
fire. Stay away from the ends of tanks. For tank, rail car or tank truck, evacuation radius: 800 meters (1/2 mile).  
Special Protective Equipment and Precautions for Firefighters  
Wear full protective fire fighting gear including self contained breathing apparatus (SCBA) for protection against 
possible exposure.  

Section 6 - ACCIDENTAL RELEASE MEASURES 
Personal Precautions, Protective Equipment and Emergency Procedures  
Wear personal protective clothing and equipment, see Section 8.  
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Methods and Materials for Containment and Cleaning Up  
Do not touch or walk through spilled material. Stop leak if possible without personal risk. Use water spray to reduce 
vapors or divert vapor cloud drift. Avoid allowing water runoff to contact spilled material. Do not direct water at 
spill or source of leak. If possible, turn leaking containers so that gas escapes rather than liquid. Prevent entry into 
waterways, sewers, basements, or confined areas. Allow substance to evaporate. Keep unnecessary people away, 
isolate hazard area and deny entry. Stay upwind and keep out of low areas. Ventilate closed spaces before entering.  
Environmental Precautions 
Avoid release to the environment.  

Section 7 - HANDLING AND STORAGE 
Precautions for Safe Handling  
Avoid breathing dust/fume/gas/mist/vapors/spray. Use only with adequate ventilation. Wash hands thoroughly after 
handling.  
Conditions for Safe Storage, Including any Incompatibilities  
Protect from sunlight. Store in a well-ventilated place.  
Subject to storage regulations: U.S. OSHA 29 CFR 1910.101.  
Incompatible Materials  
No data available.  

Section 8 - EXPOSURE CONTROLS / PERSONAL PROTECTION 
Component Exposure Limits  

ARGON, COMPRESSED 7440-37-1 

ACGIH:  (See Appendix F: Minimal Oxygen Content ) 

ACGIH - Threshold Limit Values - Biological Exposure Indices (BEI)  
There are no biological limit values for any of this product's components.  
Engineering Controls 
Provide local exhaust or process enclosure ventilation system. Ensure compliance with applicable exposure limits.  
Individual Protection Measures, such as Personal Protective Equipment  
Eye/face protection  
For the gas: Eye protection not required, but recommended. For the liquid: Wear splash resistant safety glasses. 
Contact lenses should not be worn. Provide an emergency eye wash fountain and quick drench shower in the 
immediate work area.  
Skin Protection  
For the gas: Protective clothing is not required. For the liquid: Wear appropriate protective, cold insulating clothing.  
Respiratory Protection 
Any self-contained breathing apparatus that has a full facepiece and is operated in a pressure-demand or other 
positive-pressure mode.  
Glove Recommendations 
For the gas: Wear appropriate chemical resistant gloves. For the liquid: Wear insulated gloves.  

Section 9 - PHYSICAL AND CHEMICAL PROPERTIES 

Appearance  colorless gas  Physical State  gas  

Odor  odorless  Color  colorless  

Odor Threshold  Not available  pH  Not available  
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Melting Point  -189 °C (-308 °F 
) Boiling Point  -185.9 °C (-303 °F ) 

Boiling Point Range  Not available  Freezing point  Not available  

Evaporation Rate  Not available  Flammability (solid, gas)  Not available  

Autoignition 
Temperature  Not available  Flash Point  (Non-flammable ) 

Lower Explosive Limit  Not available  Decomposition temperature  Not available  

Upper Explosive Limit  Not available  Vapor Pressure  500 mmHg @ -190 
°C 

Vapor Density (air=1)  1.38 Specific Gravity (water=1)  Not available  

Water Solubility  3.36 % (@ 20 °C 
) 

Partition coefficient: n-
octanol/water  Not available  

Viscosity  0.0225 cp Kinematic viscosity  Not available  

Solubility (Other)  Not available  Density  1.784 g/L at 0 °C 

Physical Form  gas  Taste  tasteless  

Molecular Formula  Ar  Molecular Weight  39.948 

Solvent Solubility 
Soluble 
organic solvents  

Section 10 - STABILITY AND REACTIVITY 
Reactivity  
No reactivity hazard is expected.  
Chemical Stability 
Stable at normal temperatures and pressure.  
Possibility of Hazardous Reactions 
Will not polymerize.  
Conditions to Avoid 
Protect from physical damage and heat. Containers may rupture or explode if exposed to heat.  
Incompatible Materials 
No data available.  
Hazardous decomposition products  
No data available.  

Section 11 - TOXICOLOGICAL INFORMATION 
Information on Likely Routes of Exposure  
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Inhalation  
nausea, vomiting, difficulty breathing, irregular heartbeat, headache, dizziness, Disorientation, loss of coordination, 
mood swings, tingling sensation, suffocation, convulsions, Unconsciousness, coma  
Skin Contact  
frostbite  
Eye Contact  
frostbite, blurred vision  
Ingestion  
ingestion of a gas is unlikely  
Acute and Chronic Toxicity  
Component Analysis - LD50/LC50  
The components of this material have been reviewed in various sources and no selected endpoints have been 
identified.  
Product Toxicity Data  
Acute Toxicity Estimate  
No data available.  
Immediate Effects  
frostbite, suffocation  
Delayed Effects  
no information on significant adverse effects.  
Irritation/Corrosivity Data  
No data available.  
Respiratory Sensitization  
No data available.  
Dermal Sensitization  
No data available.  
Component Carcinogenicity  
None of this product's components are listed by ACGIH, IARC, NTP, DFG or OSHA.  
Germ Cell Mutagenicity  
No data available.  
Tumorigenic Data  
No data available  
Reproductive Toxicity  
No data available.  
Specific Target Organ Toxicity - Single Exposure  
No information on significant adverse effects.  
Specific Target Organ Toxicity - Repeated Exposure  
No information on significant adverse effects.  
Aspiration hazard  
Not applicable.  
Medical Conditions Aggravated by Exposure 
None known.  

Section 12 - ECOLOGICAL INFORMATION 
Component Analysis - Aquatic Toxicity  
No LOLI ecotoxicity data are available for this product's components.  
Persistence and Degradability  
This substance is not expected to biodegrade.  
Bioaccumulative Potential  
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No data available.  
Mobility  
No data available.  

Section 13 - DISPOSAL CONSIDERATIONS 
Disposal Methods 
Dispose in accordance with all applicable regulations.  
Component Waste Numbers  
The U.S. EPA has not published waste numbers for this product's components.  

Section 14 - TRANSPORT INFORMATION 
US DOT Information:  
Shipping Name: ARGON, COMPRESSED 
Hazard Class: 2.2 
UN/NA #: UN1006 
Required Label(s): 2.2 
 
IMDG Information:  
Shipping Name: ARGON, COMPRESSED 
Hazard Class: 2.2 
UN#: UN1006 
Required Label(s): 2.2 
International Bulk Chemical Code  
This material does not contain any chemicals required by the IBC Code to be identified as dangerous chemicals in 
bulk.  

Section 15 - REGULATORY INFORMATION 
U.S. Federal Regulations  
None of this product's components are listed under SARA Sections 302/304 (40 CFR 355 Appendix A), SARA 
Section 313 (40 CFR 372.65), CERCLA (40 CFR 302.4), TSCA 12(b), or require an OSHA process safety plan.  
SARA Section 311/312 (40 CFR 370 Subparts B and C) reporting categories  
Gas Under Pressure; Simple Asphyxiant  
U.S. State Regulations  
The following components appear on one or more of the following state hazardous substances lists:  

Component  CAS  CA  MA  MN  NJ  PA  

ARGON, COMPRESSED 7440-37-1 No  Yes  Yes  Yes  Yes  

California Safe Drinking Water and Toxic Enforcement Act (Proposition 65)  
Not listed under California Proposition 65.  
Component Analysis - Inventory  
ARGON, COMPRESSED (7440-37-1) 

US  CA  AU  CN  EU  JP - ENCS  JP - ISHL  KR KECI - Annex 1  KR KECI - Annex 2  

Yes  DSL  Yes  Yes  EIN  No  No  Yes  No  

 

KR - REACH CCA  MX  NZ  PH  TH-TECI  TW  VN (Draft)  
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No  Yes  Yes  Yes  Yes  Yes  Yes  

Section 16 - OTHER INFORMATION 
NFPA Ratings  
Health: 0 Fire: 0 Instability: 0 Other: SA  
Hazard Scale: 0 = Minimal 1 = Slight 2 = Moderate 3 = Serious 4 = Severe  
Summary of Changes 
Updated: 12/13/2016  
Key / Legend 
ACGIH - American Conference of Governmental Industrial Hygienists; ADR - European Road Transport; AU - 
Australia; BOD - Biochemical Oxygen Demand; C - Celsius; CA - Canada; CA/MA/MN/NJ/PA - 
California/Massachusetts/Minnesota/New Jersey/Pennsylvania*; CAS - Chemical Abstracts Service; CERCLA - 
Comprehensive Environmental Response, Compensation, and Liability Act; CFR - Code of Federal Regulations 
(US); CLP - Classification, Labelling, and Packaging; CN - China; CPR - Controlled Products Regulations; DFG - 
Deutsche Forschungsgemeinschaft; DOT - Department of Transportation; DSD - Dangerous Substance Directive; 
DSL - Domestic Substances List; EC – European Commission; EEC - European Economic Community; EIN - 
European Inventory of (Existing Commercial Chemical Substances); EINECS - European Inventory of Existing 
Commercial Chemical Substances; ENCS - Japan Existing and New Chemical Substance Inventory; EPA - 
Environmental Protection Agency; EU - European Union; F - Fahrenheit; F - Background (for Venezuela Biological 
Exposure Indices); IARC - International Agency for Research on Cancer; IATA - International Air Transport 
Association; ICAO - International Civil Aviation Organization; IDL - Ingredient Disclosure List; IDLH - 
Immediately Dangerous to Life and Health; IMDG - International Maritime Dangerous Goods; ISHL - Japan 
Industrial Safety and Health Law; IUCLID - International Uniform Chemical Information Database; JP - Japan; 
Kow - Octanol/water partition coefficient; KR KECI Annex 1 - Korea Existing Chemicals Inventory (KECI) / Korea 
Existing Chemicals List (KECL); KR KECI Annex 2 - Korea Existing Chemicals Inventory (KECI) / Korea 
Existing Chemicals List (KECL) , KR - Korea; LD50/LC50 - Lethal Dose/ Lethal Concentration; LEL - Lower 
Explosive Limit; LLV - Level Limit Value; LOLI - List Of LIsts™ - ChemADVISOR’s Regulatory Database; MAK 
- Maximum Concentration Value in the Workplace; MEL - Maximum Exposure Limits; MX – Mexico; Ne- Non-
specific; NFPA - National Fire Protection Agency; NIOSH - National Institute for Occupational Safety and Health; 
NJTSR - New Jersey Trade Secret Registry; Nq - Non-quantitative; NSL – Non-Domestic Substance List (Canada); 
NTP - National Toxicology Program; NZ - New Zealand; OSHA - Occupational Safety and Health Administration; 
PEL- Permissible Exposure Limit; PH - Philippines; RCRA - Resource Conservation and Recovery Act; REACH- 
Registration, Evaluation, Authorisation, and restriction of Chemicals; RID - European Rail Transport; SARA - 
Superfund Amendments and Reauthorization Act; Sc - Semi-quantitative; STEL - Short-term Exposure Limit; 
TCCA – Korea Toxic Chemicals Control Act; TDG - Transportation of Dangerous Goods; TLV - Threshold Limit 
Value; TSCA - Toxic Substances Control Act; TW – Taiwan; TWA - Time Weighted Average; UEL - Upper 
Explosive Limit; UN/NA - United Nations /North American; US - United States; VLE - Exposure Limit Value 
(Mexico); VN (Draft) - Vietnam (Draft); WHMIS - Workplace Hazardous Materials Information System (Canada).  
Other Information 
Disclaimer: 
Matheson Tri-Gas, Inc. makes no express or implied warranties, guarantees or representations regarding the product 
or the information herein, including but not limited to any implied warranty or merchantability or fitness for use. 
Matheson Tri-Gas, Inc. shall not be liable for any personal injury, property or other damages of any nature, whether 
compensatory, consequential, exemplary, or otherwise, resulting from any publication, use or reliance upon the 
information herein.  
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Section 1 - PRODUCT AND COMPANY IDENTIFICATION 
Material Name  
OXYGEN, COMPRESSED GAS  
Synonyms 
MTG MSDS 71; OXYGEN; DIOXYGEN; MOLECULAR OXYGEN; OXYGEN MOLECULE; PURE OXYGEN; 
UN 1072; LOX; HYPEROXIA; O2  
Chemical Family 
inorganic, Gas  
Product Description  
Classification determined in accordance with Compressed Gas Association standards.  
Product Use 
Industrial and Specialty Gas Applications  
Restrictions on Use 
None known.  
Details of the supplier of the safety data sheet 
MATHESON TRI-GAS, INC. 
150 Allen Road, Suite 302 
Basking Ridge, NJ 07920 
General Information: 1-800-416-2505 
Emergency #: 1-800-424-9300 (CHEMTREC) 
Outside the US: 703-527-3887 (Call collect) 

Section 2 - HAZARDS IDENTIFICATION 
Classification in accordance with paragraph (d) of 29 CFR 1910.1200.  
Oxidizing Gases - Category 1  
Gases Under Pressure - Compressed gas  
GHS Label Elements  
Symbol(s)  

  

Signal Word  
Danger  
Hazard Statement(s)  
May cause or intensify fire; oxidizer.  
Contains gas under pressure; may explode if heated.  
Precautionary Statement(s)  
Prevention  
Keep valves and fittings free from oil and grease.  
Keep/Store away from clothing/combustible materials.  
Response  
In case of fire: stop leak if safe to do so.  
Storage  
Protect from sunlight. Store in a well-ventilated place.  
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Disposal  
Dispose of contents/container in accordance with local/regional/national/international regulations.  
Other Hazards  
Rapid release of compressed gas may cause frostbite.  

Section 3 - COMPOSITION / INFORMATION ON INGREDIENTS 

CAS Component Name Percent 

7782-44-7 OXYGEN, COMPRESSED GAS 100 

Section 4 - FIRST AID MEASURES 
Inhalation 
If adverse effects occur, remove to uncontaminated area. Get medical attention.  
Skin 
If frostbite or freezing occur, immediately flush with plenty of lukewarm water (105-115°F; 41-46°C). DO NOT 
USE HOT WATER. If warm water is not available, gently wrap affected parts in blankets. Get immediate medical 
attention.  
Eyes 
Flush eyes with plenty of water for at least 15 minutes. Get immediate medical attention.  
Ingestion 
If swallowed, get medical attention.  
Most Important Symptoms/Effects  
Acute  
frostbite  
Delayed  
No information on significant adverse effects.  
Indication of any immediate medical attention and special treatment needed  
Treat symptomatically and supportively.  
Note to Physicians  
Treat symptomatically and supportively.  

Section 5 - FIRE FIGHTING MEASURES 
Extinguishing Media  
Suitable Extinguishing Media  
carbon dioxide, regular dry chemical, Large fires: Use water spray, fog or regular foam.  
Unsuitable Extinguishing Media 
None known.  
Special Hazards Arising from the Chemical  
Oxidizer. May ignite or explode on contact with combustible materials. Containers may rupture or explode if 
exposed to heat.  
Hazardous Combustion Products  
miscellaneous decomposition products  
Fire Fighting Measures 
Move container from fire area if it can be done without risk. Do not direct water at source of leak or safety devices; 
icing may occur. Cool containers with water spray until well after the fire is out. Stay away from the ends of tanks. 
For fires in cargo or storage area: Cool containers with water from unmanned hose holder or monitor nozzles until 
well after fire is out. If this is impossible then take the following precautions: Keep unnecessary people away, isolate 
hazard area and deny entry. Let the fire burn. Use extinguishing agents appropriate for surrounding fire. Cool 
containers with water. Apply water from a protected location or from a safe distance.  
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Special Protective Equipment and Precautions for Firefighters  
Wear full protective fire fighting gear including self contained breathing apparatus (SCBA) for protection against 
possible exposure.  

Section 6 - ACCIDENTAL RELEASE MEASURES 
Personal Precautions, Protective Equipment and Emergency Procedures  
Wear personal protective clothing and equipment, see Section 8.  
Methods and Materials for Containment and Cleaning Up  
Avoid contact with combustible materials. Do not touch or walk through spilled material. Stop leak if possible 
without personal risk. Do not direct water at spill or source of leak. Keep unnecessary people away, isolate hazard 
area and deny entry. Isolate area until gas has dispersed. Ventilate closed spaces before entering. Use only non-
sparking tools.  
Environmental Precautions 
Avoid release to the environment.  

Section 7 - HANDLING AND STORAGE 
Precautions for Safe Handling  
Keep away from clothing and other combustible materials. Keep reduction valves free from grease and oil. Keep 
away from heat/sparks/open flames/hot surfaces. - No smoking. Keep container tightly closed. Wash hands 
thoroughly after handling. Do not eat, drink or smoke when using this product. Damaged cylinders should be 
handled only by specialists. Open valve slowly. Use only with equipment cleaned for oxygen service. To avoid fire 
or explosion, ground and bond container and receiving equipment (and ground personnel) before transferring 
material.  
Conditions for Safe Storage, Including any Incompatibilities  
Protect from sunlight. Store in a well-ventilated place.  
Store in accordance with all current regulations and standards. Protect from physical damage. Avoid heat, flames, 
sparks and other sources of ignition. Store in a clean, cool, dry place. Store below 52 C. Subject to storage 
regulations: U.S. OSHA 29 CFR 1910.101. Keep separated from incompatible substances.  
Incompatible Materials  
combustible materials, halo carbons, metals, bases, reducing agents, amines, metal salts, oxidizing materials  

Section 8 - EXPOSURE CONTROLS / PERSONAL PROTECTION 
Component Exposure Limits  
The following constituents are the only constituents of the product which have a PEL, TLV or other recommended 
exposure limit. At this time, the other constituents have no known exposure limits.  
ACGIH - Threshold Limit Values - Biological Exposure Indices (BEI)  
There are no biological limit values for any of this product's components.  
Engineering Controls 
Provide local exhaust ventilation system. Ensure compliance with applicable exposure limits. Use a back flow 
preventive device in the piping. Use only equipment of compatible materials of construction. Use only with 
equipment rated for cylinder pressure. Store in receptacles with relief valves, grounding and bonding, and secondary 
containment.  
Individual Protection Measures, such as Personal Protective Equipment  
Eye/face protection  
Wear splash resistant safety goggles. Contact lenses should not be worn. Provide an emergency eye wash fountain 
and quick drench shower in the immediate work area.  
Skin Protection  
For the gas: Protective clothing is not required. For the liquid: Wear appropriate protective, cold insulating clothing.  
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Respiratory Protection 
Any self-contained breathing apparatus that has a full facepiece and is operated in a pressure-demand or other 
positive-pressure mode.  
Glove Recommendations 
Wear insulated gloves.  

Section 9 - PHYSICAL AND CHEMICAL PROPERTIES 

Appearance  colorless gas  Physical State  gas  

Odor  odorless  Color  colorless  

Odor Threshold  Not available  pH  Not available  

Melting Point  -218.4 °C (-361 °F 
) Boiling Point  -182.96 °C (-297 °F ) 

Boiling Point Range  Not available  Freezing point  Not available  

Evaporation Rate  Not available  Flammability (solid, gas)  Not flammable  

Autoignition 
Temperature  Not available  Flash Point  Not available  

Lower Explosive Limit  Not available  Decomposition temperature  Not available  

Upper Explosive Limit  Not available  Vapor Pressure  760 mmHg @ -183 
°C 

Vapor Density (air=1)  1.43 Specific Gravity (water=1)  1.14 at -183 °C 

Water Solubility  3.2 % (@ 25 °C ) Partition coefficient: n-
octanol/water  Not available  

Viscosity  0.02075 cp Kinematic viscosity  Not available  

Solubility (Other)  Not available  Density  1.309 g/L at 25 °C 

Physical Form  Compressed gas  Taste  tasteless  

Molecular Formula  O2  Molecular Weight  31.9988 

Oxidising properties  Oxidizer    
Solvent Solubility 
Soluble 
alcohol  

Section 10 - STABILITY AND REACTIVITY 
Reactivity  
No reactivity hazard is expected.  
Chemical Stability 



 
Safety Data Sheet 

Material Name: OXYGEN, COMPRESSED GAS SDS ID: MAT12831 
 

____________________________________________________________ 
Page 5 of 8 
   

Issue date: 2020-04-14    Revision 9.0   Print date: 2020-04-14 

 

Stable at normal temperatures and pressure.  
Possibility of Hazardous Reactions 
Will not polymerize. Oxidizer.  
Conditions to Avoid 
Avoid contact with combustible materials. Protect from physical damage and heat. Containers may rupture or 
explode if exposed to heat.  
Incompatible Materials 
combustible materials, halo carbons, metals, bases, reducing agents, amines, metal salts, oxidizing materials  
Hazardous decomposition products  
miscellaneous decomposition products  

Section 11 - TOXICOLOGICAL INFORMATION 
Information on Likely Routes of Exposure  
Inhalation  
irritation, changes in body temperature, nausea, difficulty breathing, irregular heartbeat, chest pain, lung damage, 
dizziness, Disorientation, hallucinations, mood swings, pain in extremities, tremors, lung congestion, convulsions, 
cough  
Skin Contact  
frostbite, blisters  
Eye Contact  
frostbite, irritation, blurred vision  
Ingestion  
Ingestion of gas is unlikely.  
Acute and Chronic Toxicity  
Component Analysis - LD50/LC50  
The components of this material have been reviewed in various sources and no selected endpoints have been 
identified.  
Product Toxicity Data  
Acute Toxicity Estimate  
No data available.  
Immediate Effects  
frostbite  
Delayed Effects  
No information on significant adverse effects.  
Irritation/Corrosivity Data  
No data available.  
Respiratory Sensitization  
No data available.  
Dermal Sensitization  
No data available.  
Component Carcinogenicity  
None of this product's components are listed by ACGIH, IARC, NTP, DFG or OSHA.  
Germ Cell Mutagenicity  
No data available.  
Tumorigenic Data  
No data available  
Reproductive Toxicity  
No data available.  
Specific Target Organ Toxicity - Single Exposure  
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No target organs identified.  
Specific Target Organ Toxicity - Repeated Exposure  
No target organs identified.  
Aspiration hazard  
Not expected to be an aspiration hazard.  
Medical Conditions Aggravated by Exposure 
No data available.  

Section 12 - ECOLOGICAL INFORMATION 
Component Analysis - Aquatic Toxicity  
No LOLI ecotoxicity data are available for this product's components.  
Persistence and Degradability  
No data available.  
Bioaccumulative Potential  
No data available.  
Mobility  
No data available.  

Section 13 - DISPOSAL CONSIDERATIONS 
Disposal Methods 
Dispose of contents/container in accordance with local/regional/national/international regulations.  
Component Waste Numbers  
The U.S. EPA has not published waste numbers for this product's components.  

Section 14 - TRANSPORT INFORMATION 
US DOT Information:  
Shipping Name: OXYGEN, COMPRESSED 
Hazard Class: 2.2 
UN/NA #: UN1072 
Required Label(s): 2.2, 5.1 
 
IMDG Information:  
Shipping Name: OXYGEN, COMPRESSED 
Hazard Class: 2.2 
UN#: UN1072 
Required Label(s): 2.2, 5.1 
International Bulk Chemical Code  
This material does not contain any chemicals required by the IBC Code to be identified as dangerous chemicals in 
bulk.  

Section 15 - REGULATORY INFORMATION 
U.S. Federal Regulations  
None of this product's components are listed under SARA Sections 302/304 (40 CFR 355 Appendix A), SARA 
Section 313 (40 CFR 372.65), CERCLA (40 CFR 302.4), TSCA 12(b), or require an OSHA process safety plan.  
SARA Section 311/312 (40 CFR 370 Subparts B and C) reporting categories  
Gas Under Pressure; Oxidizer  
U.S. State Regulations  
The following components appear on one or more of the following state hazardous substances lists:  

Component  CAS  CA  MA  MN  NJ  PA  
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OXYGEN, COMPRESSED GAS 7782-44-7 No  Yes  No  Yes  Yes  

California Safe Drinking Water and Toxic Enforcement Act (Proposition 65)  
Not listed under California Proposition 65.  
Component Analysis - Inventory  
OXYGEN, COMPRESSED GAS (7782-44-7) 

US  CA  AU  CN  EU  JP - ENCS  JP - ISHL  KR KECI - Annex 1  KR KECI - Annex 2  

Yes  DSL  Yes  Yes  EIN  Yes  No  Yes  No  

 

KR - REACH CCA  MX  NZ  PH  TH-TECI  TW  VN (Draft)  

No  Yes  Yes  Yes  Yes  Yes  Yes  

Section 16 - OTHER INFORMATION 
NFPA Ratings  
Health: 0 Fire: 0 Instability: 0 Other: OX = Oxidizer  
Hazard Scale: 0 = Minimal 1 = Slight 2 = Moderate 3 = Serious 4 = Severe  
Preparation Date  
01/19/2016  
Revision date  
08/21/2018  
Key / Legend 
ACGIH - American Conference of Governmental Industrial Hygienists; ADR - European Road Transport; AU - 
Australia; BOD - Biochemical Oxygen Demand; C - Celsius; CA - Canada; CA/MA/MN/NJ/PA - 
California/Massachusetts/Minnesota/New Jersey/Pennsylvania*; CAS - Chemical Abstracts Service; CERCLA - 
Comprehensive Environmental Response, Compensation, and Liability Act; CFR - Code of Federal Regulations 
(US); CLP - Classification, Labelling, and Packaging; CN - China; CPR - Controlled Products Regulations; DFG - 
Deutsche Forschungsgemeinschaft; DOT - Department of Transportation; DSD - Dangerous Substance Directive; 
DSL - Domestic Substances List; EC – European Commission; EEC - European Economic Community; EIN - 
European Inventory of (Existing Commercial Chemical Substances); EINECS - European Inventory of Existing 
Commercial Chemical Substances; ENCS - Japan Existing and New Chemical Substance Inventory; EPA - 
Environmental Protection Agency; EU - European Union; F - Fahrenheit; F - Background (for Venezuela Biological 
Exposure Indices); IARC - International Agency for Research on Cancer; IATA - International Air Transport 
Association; ICAO - International Civil Aviation Organization; IDL - Ingredient Disclosure List; IDLH - 
Immediately Dangerous to Life and Health; IMDG - International Maritime Dangerous Goods; ISHL - Japan 
Industrial Safety and Health Law; IUCLID - International Uniform Chemical Information Database; JP - Japan; 
Kow - Octanol/water partition coefficient; KR KECI Annex 1 - Korea Existing Chemicals Inventory (KECI) / Korea 
Existing Chemicals List (KECL); KR KECI Annex 2 - Korea Existing Chemicals Inventory (KECI) / Korea 
Existing Chemicals List (KECL) , KR - Korea; LD50/LC50 - Lethal Dose/ Lethal Concentration; KR REACH CCA 
- Korea Registration and Evaluation of Chemical Substances Chemical Control Act; LEL - Lower Explosive Limit; 
LLV - Level Limit Value; LOLI - List Of LIsts™ - ChemADVISOR’s Regulatory Database; MAK - Maximum 
Concentration Value in the Workplace; MEL - Maximum Exposure Limits; MX – Mexico; Ne- Non-specific; NFPA 
- National Fire Protection Agency; NIOSH - National Institute for Occupational Safety and Health; NJTSR - New 
Jersey Trade Secret Registry; Nq - Non-quantitative; NSL – Non-Domestic Substance List (Canada); NTP - 
National Toxicology Program; NZ - New Zealand; OSHA - Occupational Safety and Health Administration; PEL- 
Permissible Exposure Limit; PH - Philippines; RCRA - Resource Conservation and Recovery Act; REACH- 
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Registration, Evaluation, Authorisation, and restriction of Chemicals; RID - European Rail Transport; SARA - 
Superfund Amendments and Reauthorization Act; Sc - Semi-quantitative; STEL - Short-term Exposure Limit; 
TCCA – Korea Toxic Chemicals Control Act; TDG - Transportation of Dangerous Goods; TH-TECI - Thailand - 
FDA Existing Chemicals Inventory (TECI); TLV - Threshold Limit Value; TSCA - Toxic Substances Control Act; 
TW – Taiwan; TWA - Time Weighted Average; UEL - Upper Explosive Limit; UN/NA - United Nations /North 
American; US - United States; VLE - Exposure Limit Value (Mexico); VN (Draft) - Vietnam (Draft); WHMIS - 
Workplace Hazardous Materials Information System (Canada).  
Other Information 
Disclaimer: 
Matheson Tri-Gas, Inc. makes no express or implied warranties, guarantees or representations regarding the product 
or the information herein, including but not limited to any implied warranty or merchantability or fitness for use. 
Matheson Tri-Gas, Inc. shall not be liable for any personal injury, property or other damages of any nature, whether 
compensatory, consequential, exemplary, or otherwise, resulting from any publication, use or reliance upon the 
information herein.  
 



 

 

MATERIAL SAFETY DATA SHEET 
 
 
 
May be used to comply with Osha’s Hazard Communication 
Standard, 29 CFR 1910.1200. Standard must be consulted for 
specific requirements. 

U.S. Department of Labour 
Occupational Safety and Health Administration  
(Non-Mandatory Form) Form Approved OMB No. 1218-0072 

Maybe used to comply with Council Directive 93/112/EC concerning Council Directive 91/155/EEC 
relating to the classification, packaging and labelling of dangerous substances, referenced in the 

Official Journal of the European Communities, European Regulation L 314/38 
Blank spaces are not permitted. If any item is not applicable, or no information is available, the space must be marked to 

indicate that. 
 

Section I – Identification 
Product: 
Product Type:         

UTP 6824LC         AWS SPEC:   E309L-16 
Shielded Metal Arc Welding Electrode 

Suppliers name: Bohler Thyssen Welding USA, Inc 
Address: 10401 Greenbough Drive, Stafford, TX  77477 Telephone number for 

information: 01-281-499-1212 

Date prepared:   6/07 Signature of preparer: M. Isenhart 
 

Section II - Hazardous* Ingredients 
Important: This section covers the materials from which this product is manufactured. The fumes and gases produced 

during normal use when welding with this product are covered by section V. 
Ingredient CAS# OSHA PEL mg/m³ ACGIH TLV mg/m³ other limits 

recommended 
approx. wt.-%

(optional) 
Wire or rod      
Chromium (Cr) 7440-47-3 TWA 0.5 TWA 0.5  19.5 
Iron (Fe) 7439-89-6 TWA 10.0 TWA 5.0  Balance 

Carbon (C) 7440-44-0 
TWA 5.0 respirable 

fraction 
TWA15.0 total dust 

TWA 10.0 inhalable 
fraction 

TWA 3.0 respirable 
fraction 

inert 0.04 

Manganese (Mn) 7439-96-5 TWA 5.0 ceiling TWA 0.2  1.7 
Nickel (Ni) 7440-02-0 TWA 1.0 TWA 1.5  9.7 
Coating or Filling      
Alkali Aluminium Fluoride 15096-52-3 TWA 2.5 TWA 2.5  27 

Alkali Silicate & N/R 
TWA 5.0 respirable 

fraction 
TWA 15.0 total dust

TWA 10.0 inhalable 
fraction 

TWA 3.0 respirable 
fraction 

 27 

Earth Alkali Fluoride N/R TWA 2.5 TWA 2.5   
Chromium (Cr) 7440-47-3 TWA 1.0 TWA 0.5  20 
Fluoride 16984-48-8 TWA 2.5 TWA 2.5  12 
Iron (Fe) 7439-89-5 TWA 10.0 TWA 5.0  0.45 
Manganese (Mn) 7439-96-5 TWA 5.0 ceiling TWA 0.2  1.8 
Nickel (Ni) 7440-02-0 TWA 1.0 TWA 1.5  6.5 
Titanium Dioxide (Rutile) 1317-80-2 TWA 15.0 total dust TWA 10.0  30 
* The term „Hazardous“ in „Hazardous Ingredients“ should be interpreted as a term required and defined in the OSHA Hazard    

Communication Standard (29 CFR Part 1910.1200) and does not necessarily imply the existence of any hazard. 
A1   Listed by ACGIH as a Human Carcinogen 
A2   Listed by ACGIH as a Suspected Human Carcinogen 
A3   Listed by ACGIH as an Animal Carcinogen 
C     Listed by OSHA as a Human Carcinogen 
N/R  Not reported or listed 
mppcf  Million Particles per Cubic Foot 
BEI  Listed by ACGIH as a substance for which there are biological exposure indices 
 
WARNING: This product contains or produces a chemical known to the state of California to cause cancer. 
WARNING: This product contains or produces a chemical known to the state of California to cause birth 

defects or other reproductive harm. 
IMPORTANT: This section covers the material from which this product is manufactured. The fumes and gases 
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produced during welding with this product are covered by SECTION VI. 
 
 

Section III - Physical and Chemical Characteristics 
Boiling Point N/A  Specific Gravity (H20 = 1) N/A  
Vapour Pressure (mm Hg.) N/A  Melting Point N/A  
Vapour Density (air = 1) N/A  Evaporation Rate (Butyl Acetate = 

1) 
N/A  

Solubility in Water insoluble    
Appearance and Odour Unalloyed and low alloyed basic coated electrodes are welding consumables consisting 

of a solid core wire and a gray coating, no specific odor 
 

Section IV - Fire and Explosion Hazard Data 
Flash Point (Method used) 
non-flammable 

Flammable Limits 
N/A 

LEL 
N/A 

UEL 
N/A 

Extinguishing Media   N/A 
Special fire fighting procedures: N/A 
IMPORTANT! Product is non flammable! Welding arc and spark can ignite combustibles and flammables. Refer to 
ANSI/ASC Z 49.1-1983 Section 6 for fire prevention during the use of welding and allied products. 
Unusual fire and explosion hazards: 
N/A 
 

Section V – Reactivity Data 
Stability Unstable - Conditions to avoid  N/A 
 Stable X  
Incompatibility (Materials to avoid): N/A 
Hazardous Decomposition or By-products: 
Important: Welding fumes and gases cannot be classified simply. The composition and quantity of both are dependent 

upon the metal being welded, and the process, procedures, and electrodes used. Other conditions which also influence 
the composition and quantity of the fumes and gases to which workers may be exposed include: coatings on the metal 
being welded (such as paint, plating, galvanising, or phosphate coatings on steels which would produce phosphine gas), 
the number of welders and the volume of the work area, the quality and amount of ventilation, the position of the 
welder’s head with respect to the fume plume as well as the presence of contaminants in the atmosphere (such as 
chlorinated hydrocarbon vapours from cleaning and degreasing activities which may be decomposed by the arc into 
toxic gases such as phosgene). 

 When the electrode is consumed, the fume and gas decomposition products generated are different in percent and form 
from the ingredients listed in SECTION II. Fume and gas decomposition products, and not the ingredients in the 
electrode are important. The concentration of a given fume or gas component may decrease or increase by many times 
the original concentration in the electrode. Also, new compounds not in the electrodes may form. Decomposition 
products of normal operation include those originating from the volatilization, reaction, or oxidation of the materials 
shown in SECTION II, plus those from the base metal and coating, etc..., as noted above. 

Reasonably expected fume constituents of this product would include: Example for Carbon dioxide shielded flux-cored 
electrode (AWS 5.20 E70-T-1): Reasonably expected fume constituents of this product would include: primarily oxides 
of Iron; secondarily complex oxides of Manganese, Silicon, Titanium and Sodium. The present ACGIH TLV for 
Manganese, 0.2 mg/m3 will result in a significant reduction from the 5 mg/m3 general welding fume (NOC) level. 
Example for Stainless Steel covered electrodes (AWS 5.4): Reasonably expected fume constituents of this product 
would include: primarily fluorides and complex oxides of Iron and Silicon, secondarily complex oxides of Manganese, 
titanium, chromium, nickel, sodium and potassium. The present 1995 OSHA PEL (Permissible Exposure Limit) for 
hexavalent Chromium (Cr +6) is 0.05 mg/m3 which will result in a significant reduction from the 5 mg/m3 general 
welding fume (NOC) level. The limit of 0.05 mg/m3 for hexavalent chromium from the decomposition products in these 
electrodes comes from the limit shown at the bottom of OSHA Table Z-2, which is for 0.1 mg of CrO3- which calculates 
to 0.05 mg of Cr+6/m3. It applies to soluble chromates of the types found in covered stainless electrode fumes. 
Reasonably expected gaseous constituents would include Carbon monoxide and Carbon dioxide. Ozone and nitrogen 
oxides may be formed by the radiation from the arc. One recommended way to determine the composition and quantity 
of fumes and gases to which workers are exposed is to take an air sample from inside the welder's helmet if worn or in 
the worker's breathing zone. See ANSI/AWS F1.1 and ANSI/AWS F1.2-1992 

Hazardous/Polymerisation May occur - Conditions to avoid   N/A 
 Will not occur X  
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Section VI - Health Hazard Data 
Route(s) of entry                                  Inhalation (**)                             Skin (***)                                 Ingestion (not likely) 
** Inhalation of fume.  
*** Rays from welding operations can injure eyes and burn skin. 
Health Hazards (acute and chronic) 
Welding electrodes and wires are non-hazardous solids at ambient temperature. Actual exposure should be determined by 

monitoring the fume in the operator’s breathing zone. Compounds of Chromium and Nickel in the fume should be 
considered possible carcinogens per OSHA29. CFR 1910. 1200. No clear association, however, has been established 
between Cr and Ni in welding fume and the development of cancer. 

Short term overexposure to welding fumes may result in discomfort such as metal fume fever, dizziness, nausea, or dryness or 
irritation of nose, throat or eyes and may aggravate pre-existing respiratory problems (e.g. asthma, emphysema). See 
SECTIONS IV and VII. Exposure to extremely high levels of fluorides can cause abdominal pain, diarrhea, muscular 
weakness, and convulsions. In extreme cases it can cause loss of consciousness and death.to welding fumes may result in 
discomfort, dizziness, nausea, or dryness or irritation of the throat.  

Long term overexposure to welding fumes can lead to siderosis (iron deposits in lung) and may affect pulmonary function. 
Manganese overexposure can affect the central nervous system, resulting in impaired speech and movement. The primary 
entry route for welding fumes and gases is by inhalation Bronchitis and some lung fibrosis have been reported. Repeated 
exposure to fluorides may cause excessive calcification of the bone and calcification of ligaments of the ribs, pelvis and 
spinal column. May cause skin rash. 

Arc Rays can injure eyes and burn skin. Electric Shock can kill. Before use, read and understand the manufacturer's 
instructions., MSDSs, and your employer's safety practices. Keep your head out of the fumes. Use enough ventilation, 
exhaust at the arc, or both, to keep fumes and gases from your breathing zone and the general area. Wear correct eye, ear, 
and body protection.. Do not touch live electrical parts. See American National Standard Z49.1, and OSHA Safety and 
Health Standards. 

Carcinogenicity 
NICKEL: The International Agency for Research on Cancer indicates nickel refining and "certain nickel compounds" were 

cancer-causing, but could not state with certainty which forms of nickel may be carcinogenic. The National Toxicology 
Program lists nickel powder, nickel subsulfide, nickel oxide, nickel carbonate, nickel carbonyl and nickelocene as 
substances "that may reasonably anticipated to be carcinogens." Because of this, the OSHA Hazard Communication 
Standard requires that everyone who manufactures or imports these substances or mixtures or alloys containing these 
substances must warn of a cancer hazard on their MSDS's and labels. This warning is mandated by OSHA even though 
studies have not demonstrated cancer risks associated with the use of nickel. Intramuscular injection and implantation of 
nickel powder produced localized tumors in rats and mice. Inhalation studies using animals showed no evidence of 
carcinogenicity.  

CHROMIUM: The International Agency for Research on Cancer and The National Toxicology Program indicates there is 
sufficient evidence for carcinogenicity of chromium compounds both in humans and experimental animals. IARC notes that 
"the compounds responsible for the carcinogenic effect in humans cannot be specified." Studies with chromium metal and 
trivalent forms of chromium compounds have shown inadequate evidence for carcinogenicity in both animals and humans. 

CRYSTALLINE SILICA: The National Toxicology Program indicates there is sufficient evidence for the carcinogenicity or 
respirable crystalline silica in experimental animals. Increases in incidence of lung cancers have been found in inhalation 
studies in rats. An IARC working group reported there is limited evidence for the carcinogenicity of crystalline silica in 
humans. 

Sign and symptoms of exposure: 
Short term exposure to welding fumes may result in discomfort, dizziness, nausea, or dryness or irritation of the throat. 
Medical conditions generally aggravated by exposure: 
Individuals with impaired pulmonary functions or illness my have symptoms exacerbated by fume irritants. 
Emergency and first aid procedures: 
Remove from dust or fume exposure. If breathing has stopped perform artificial respiration. Summon medical aid immediately. 
 

Section VII/VIII - Precautions for Safe Handling and Use 
Steps to be taken in case material is released or spilled N/A 
Waste Disposal Method: Prevent waste from contaminating the surrounding environment. Discard any product, residue, 
disposable container or liner in an environmentally acceptable manner, in full compliance with federal, state and local 
regulations 
Precautions to be taken in handling and storing:  Avoid humidity and temperature shocks. 
Other precautions: Electric shock from arc welding equipment can kill. When welding welding arc or torch flame may be a 
source of ignition of combustible. 
 

Section VIII – Control Measures 
special protection information and precautions : Read and understand the manufacturer's instruction and the precautionary 

label on the product. See American National Standard Z49.1 and OSHA Publication (29 CFR 1910 Hazard Communication 
Standard for more detail on many of the following. 

Ventilation: Use enough ventilation, local exhaust at the arc, or both, to keep the fumes and gases from the worker's breathing 
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zone and the general area. Train the welder to keep his head out of the fumes. Keep exposures as low as possible 
Respiratory Protection: Use respirable fumes respirator or air supplied respirator when welding in confined space or where local 

exhaust or ventilation does not keep exposure below the recommended exposure limit. 
Eye Protection: Wear helmet or use face shield with filter lens. Provide protective screens and flash goggles, if necessary, to 

shield others. As a rule of thumb, start with a shade that is too dark to see the weld zone. Then go the next lighter shade 
which gives sufficient view of the weld zone. 

Protective  Clothing: Wear hand, head, and body protection which help to prevent injury from radiation, sparks, and electrical 
shock. See ANSI Z49.1. At a minimum this includes welder's gloves and a protective face shield, and may include arm 
protectors, aprons, hats, shoulder protection, and well as dark substantial clothing. Train the welder not to touch live 
electrical parts and to insulate himself from work and ground. 

 
REFERENCED STANDARDS 
 
In this publication, reference is made to the standards 
listed below. Copies are available from the indicated 
sources. 
 
Official Journals of the European Communities L 
314/38, L174/54, referencing Council Regulations 
93/112/EC, 91/155/EEC, 88/379/EEC and 67/548/EEC 
 
American Welding Society, Inc. 
550 N.W. LeJeune Road 
Miami, FL 33126 
AWS F1.1-1992 Methods for Sampling Airborne 
Particulates Generated by Welding and Allied Processes 
AWS F1.2-1992 Laboratory Method for Measuring 
Fume Generation Rates and Total Fume Emission for 
Welding and Allied Processes 
 
American National Standards Institute 
11 West 42nd Street 
New York, NY 10036 
ANSI Z49.1-1994 Safety in Welding, Cutting and Allied 
Processes
 
Superintendent of Documents Administration 
U.S. Government Printing Office 
Washington, DC 20402 
OSHA Standard 29 CFR 1910 Toxic and Hazardous 
Substances 

Subpart Z 
1910.1000 Air Contaminants Table Z-2 
 
U.S. Department of Labor 
Occupational Safety and Health Administration 
200 Constitution Avenue 
Room N-3101 
Washington, DC 20210 
OSHA Standard 29 CFR Material Safety Data Sheet 
(Non-Mandatory Form) 1910.1200 
 
Environmental Protection Agency 
401 M Street, S.W. 
Washington, DC 20460 
Sections 311, 312, 313 Emergency Planning and 
Community Right-To-Know Act of 1986 (EPCRA) 
 
American Conferencel of Governmental Industrial 
Hygienists 
Technical Affairs Office 
Kemper Woods Center 
1330 Kemper Meadow Drive 
Cincinnati, OH 45240  Threshold Limit 
Values (TLVs) for Chemical Substances and Physical 
Agents and 
    Biological 
Exposure Indices (BEIs) 

 
The information of this MSDS was obtained from sources we believe are reliable. However, this 

information is provided without any representation of warranty, expressed or implied, 
regarding accuracy or correctness. 
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SAFETY DATA SHEET (SDS) 
 

~ 1 OF 6 ~ 
 

Stainless Steel  Coated Electrodes   
REVISED 7-2015    
SDS Number  : 006-SS-coated 

 For Welding Consumables and Related Products 
Conforms to the criteria of the Globally Harmonized System of Classification and Labeling of Chemicals (GHS),  

OSHA Hazard Communication Standard 29CFR 1910.1200 
Standard Must Be Consulted for Specific Requirements 

 
SECTION I – IDENTIFICATION of Product and Company 

Manufacturer/Supplier: Washington Alloy Company Recommended use: 
Shielded Metal Arc Welding 

Restriction on use: 
Not Known 

Telephone  No: 704-598-1325 
Address: 7010-G Reames Rd , Charlotte, NC  28216 Emergency No: 704-598-1325 
Trade Name of Stainless Steel Stick Electrode: All electrodes may have a prefix of  “E” such as E308-16  
307-XX; 308-XX; 308H-XX; 308L-XX; 309-XX; 309L-XX; 309Mo-XX; 309LMo-XX;309Cb-XX;310-XX; 310HC-XX; 310Mo-
XX; 310Cb-XX; 312-XX; 316-XX; 316H-XX; 316L-XX; 317-XX;317L-XX; 320-XX; 320LR-XX; 330-XX; 330HC-XX; 347-
XX; 410-XX; 16-8-2-XX;410NiMo-XX; 430-XX; 630-XX(17-4PH); 904L-XX (385-XX); 2209-XX; 2553-XX; 2594-XX 

Specification:  
AWS A5.4 (Electrodes ) 
Stainless Steel Coated rods  

253MA; Tensileweld Others 
Coating = XX may be a 15,16 or 17; Cb may also be Nb ; HC may also be H  

SECTION II – COMPOSITION / INFORMATION ON INGREDIENTS 
 

      
GHS Hazard Classification: Not Classified / Label Elements - Hazard symbol and Signal word = No symbol or signal word   
 Hazard statement and Precautionary statement = Not applicable                                   
Other Hazards which do not result in GHS classification and Overview: Electric shock can kill. Wear approved head, hand and body protection, 
which help to prevent injury from radiation, sparks and electrical shock. Welding arc and sparks can ignite combustibles or flammable materials. See 
ANSI Z-49.1. This would include wearing welder’s gloves and a protective face shield and may include arm protectors, apron, hats, shoulder protection, 
as well as dark substantial clothing. Welders should be trained not to allow electrically live parts to contract the skin or wet clothing and gloves. The 
welders should insulate themselves from the work and ground. Arc Rays can injure eyes and burn skin. Read and understand the manufacturer’s 
instructions and precautionary label on this product and your employer’s safety practices. See Section XIII. 
As shipped these are odorless, solid rods that are nonflammable, non-explosive, non-reactive and non –hazardous and may be copper coated.  
Substance: Welding fumes and gases cannot be classified simply. The composition and quantity of these fumes and gases are dependent upon the metal 
being welded, the procedures followed and the electrodes used. Fumes may affect eyes, skin, respiratory system as well as pancreas and liver. 
Workers should be aware that the composition and quantity of fumes and gases to which they may be exposed, are influenced by: coatings which may be 
present on the metal being welded (such as paint, plating, or galvanizing), the number of welders in operation and the volume of the work area, the quality 
and amount of ventilation, the position of the welder’s head with respect to the fume plume, as well as the presence of contaminants in the atmosphere 
(such as chlorinated hydrocarbon vapors from cleaning and degreasing procedure).  When the filler is consumed, the fumes and gas decomposition 
products generated are different in percent and form from the ingredients listed in Section III, The composition of these fumes and gases are the 
concerning matter and not the composition of the electrode itself.  Decomposition products include those originating from the volatilization, reaction, or 
oxidation of the ingredients shown in Section III, plus those from the base metal, coating and the other factors noted above. 
Reasonable expected fume constituents of this product would include: Complex oxides or compounds of iron, manganese, silicon, copper, aluminum, 
titanium, and zirconium.  (Other complex oxides may be present when using fluxes). 
 

Chemical Identity CAS No. EINECS# 
Carbon dioxide 124-38-9 204-696-9 

Calcium Fluoride 7789-75-5 232-188-7 
Carbon monoxide 630-8-0 211-128-3 
Nitrogen dioxide 10102-44-0 233-272-6 

Ozone 10028-15-6 233-069-2 
Manganese (Mn) 7439-96-5 231-105-1 

Nickel (Ni) 7440-02-0 231-111-4 
Chromium oxide  1308-38-9 215-160-9 

 
SECTION III – COMPOSITION / INFORMATION ON INGREDIENTS 

 *The term “HAZARDOUS MATERIALS” should be interpreted as a term required and defined in OSHA HAZARD COMMUNICATION STANDARD 
29 CFR 1910.1200 however the use of this term does not necessarily imply the existence of any hazard. 

 

Chemical Identity Ingredients CAS No. EINECS# Chemical Identity Ingredients CAS No. EINECS# 

Iron (Fe) (limits as oxide fume) 7439-89-6 231-096-4 Molybdenum (Mo) 7439-98-7 231-107-2 
Manganese (Mn) (limits as fume)  7439-96-5 231-105-1 Nickel (Ni) 7440-02-0 231-111-4 
Silicon (Si) 7440-21-3 231-130-8 Copper (Cu)  7440-50-8 231-159-6 
Carbon (C) 7440-44-0 231-153-3 Chromium (Cr) 7440-47-3 231-157-5 
Tungsten (W) 7440-33-7 231-143-9 Vanadium (V)  Respirable dust 7440-62-2 231-171-1 
Cobalt (Co) 7440-48-4 231-158-0 Niobium  (Nb or Cb) 7440-03-1 231-113-5 
Tantalum (Ta) 7440-25-7 231-125-5 Titanium (Ti) 7440-32-6 231-142-3 
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Stainless Steel  Coated Electrodes   
REVISED 7-2015    
SDS Number  : 006-SS-coated 

 
Chemical Composition Percent by Weight           

AWS 
Classification   

15-16-17 
C Cr Ni Mo Nb (Cb)  

plus Ta Mn Si P S N Cu OTHERS 

E209   N501         0.06 20.5-24.0 9.5-12.0 1.5-3.0 — 4.0-7.0 1.00 0.04 0.03 0.10-0.30 0.75 V= 0.10-0.30 
E219   N401        0.06 19.0-21.5 5.5-7.0 0.75 — 8.0-10.0 1.00 0.04 0.03 0.10-0.30 0.75  
E240   N351 0.06 17.0-19.0 4.0-6.0 0.75 — 10.5-13.5 1.00 0.04 0.03 0.10-0.30 0.75  

E307  AWS 0.04-0.14 18.0-21.5 9.0-10.7 0.5-1.5 — 3.30-4.75 1.00 0.04 0.03 — 0.75  
E308  0.08 18.0-21.0 9.0-11.0 0.75 — 0.5-2.5 1.00 0.04 0.03 — 0.75  
E308H 0.04-0.08 18.0-21.0 9.0-11.0 0.75 — 0.5-2.5 1.00 0.04 0.03 — 0.75  
E308L  0.04 18.0-21.0 9.0-11.0 0.75 — 0.5-2.5 1.00 0.04 0.03 — 0.75  
E308Mo  0.08 18.0-21.0 9.0-11.0 2.0-3.0 — 0.5-2.5 1.00 0.04 0.03 — 0.75  
E308LMo  0.04 18.0-21.0 9.0-11.0 2.0-3.0 — 0.5-2.5 1.00 0.04 0.03 — 0.75  

E309  0.12 22.0-25.0 12.0-14.0 0.75 — 0.5-2.5 1.00 0.04 0.03 — 0.75  
E309H 0.04-0.15 22.0-25.0 12.0-14.0 0.75 — 0.5-2.5 1.00 0.04 0.03 — 0.75  
E309L  0.04 22.0-25.0 12.0-14.0 0.75 — 0.5-2.5 1.00 0.04 0.03 — 0.75  
E309Nb (or Cb) 0.12 22.0-25.0 12.0-14.0 0.75 0.70-1.00 0.5-2.5 1.00 0.04 0.03 — 0.75  
E309Mo  0.12 22.0-25.0 12.0-14.0 2.0-3.0  0.5-2.5 1.00 0.04 0.03 — 0.75  

E309LMo  0.04 22.0-25.0 12.0-14.0 2.0-3.0  0.5-2.5 1.00 0.04 0.03 — 0.75  
E310  0.08-0.15 25.0-28.0 20.0-22.5 0.75 — 1.0-2.5 0.75 0.03 0.03 — 0.75  
E310H (or HC) 0.35-0.45 25.0-28.0 20.0-22.5 0.75 — 1.0-2.5 0.75 0.03 0.03 — 0.75  
E310Nb (or Cb) 0.12 25.0-28.0 20.0-22.0 0.75 0.70-1.00 1.0-2.5 0.75 0.03 0.03 — 0.75  
E310Mo  0.12 25.0-28.0 20.0-22.0 2.0-3.0 — 1.0-2.5 0.75 0.03 0.03 — 0.75  
E312  0.15 28.0-32.0 8.0-10.5 0.75 — 0.5-2.5 1.00 0.04 0.03 — 0.75  
E316  0.08 17.0-20.0 11.0-14.0 2.0-3.0 — 0.5-2.5 1.00 0.04 0.03 — 0.75  
E316H  0.04-0.08 17.0-20.0 11.0-14.0 2.0-3.0 — 0.5-2.5 1.00 0.04 0.03 — 0.75  
E316L  0.04 17.0-20.0 11.0-14.0 2.0-3.0 — 0.5-2.5 1.00 0.04 0.03 — 0.75  
E316LMn  0.04 18.0-21.0 15.0-18.0 2.5-3.5 — 5.0-8.0 0.90 0.04 0.03 0.10-0.20 0.75  

E317  0.08 18.0-21.0 12.0-14.0 3.0-4.0 — 0.5-2.5 1.00 0.04 0.03 — 0.75  
E317L  0.04 18.0-21.0 12.0-14.0 3.0-4.0 — 0.5-2.5 1.00 0.04 0.03 — 0.75  
E318              0.08 17.0-20.0 11.0-14.0 2.0-3.0 6 x C, min. to 1.00 

max. 0.5-2.5 1.00 0.04 0.03 — 0.75  

E320  0.07 19.0-21.0 32.0-36.0 2.0-3.0 8 x C, min. 
to 1.00 max. 0.5-2.5 0.60 0.04 0.03 — 3.0-4.0  

E320LR  0.03 19.0-21.0 32.0-36.0 2.0-3.0 8 x C, min. 
to 0.40 max. 1.5-2.5 0.30 0.020 0.015 — 3.0-4.0  

E330  0.18-0.25 14.0-17.0 33.0-37.0 0.75 — 1.0-2.5 1.00 0.04 0.03 — 0.75  
E330H  0.35-0.45 14.0-17.0 33.0-37.0 0.75 — 1.0-2.5 1.00 0.04 0.03 — 0.75  

E347  0.08 18.0-21.0 8.0-10.0 0.75 8 x C, min. 
to 1.00 max. 0.5-2.5 1.00 0.04 0.03 — 0.75  

E 349 0.13 18.0-21.0 8.0-10.00 0.35-0.65 0.75-1.20 0.5-2.5 1.00 0.04 0.04 — 0.75 
W=1.25-1.75, 

 Ti =0.5,  V= 0.10-
0.30 

E383 0.03 26.5-29.0 30.0-33.0 3.2-4.2  0.5-2.5 0.90 0.02 0.02 — 0.60-1.50  

E385 (904L) 0.03 19.5-21.5 24.0-26.0 4.2-5.2  1.0-2.5 0.90 0.03 0.03 — 1.2-2.0  
E409Nb (or Cb)  0.12 11.0-14.0 0.6 0.75 0.50-1.50 1.0 1.0 0.04 0.03 — 0.75  

E410  0.12 11.0-13.5 0.7 0.75 — 1.0 0.9 0.04 0.03 — 0.75  
E410NiMo  0.06 11.0-12.5 4.0-5.0 0.4-0.7 — 1.0 0.9 0.04 0.03 — 0.75  
E430  0.10 15.0-18.0 0.6 0.75 — 1.0 0.9 0.04 0.03 — 0.75  
E430 Nb(or Cb) 0.10 15.0-18.0 0.6 0.75 0.50-1.50 1.0 1.00 0.04 0.03 — 0.75  

E630(17-4PH) 0.05 16.0-16.75 4.5-5.0 0.75 0.15-0.30 0.25-0.75 0.75 0.04 0.03 — 3.25-4.00  
E16-8-2  0.10 14.5-16.5 7.5-9.5 1.0-2.0 — 0.5-2.5 0.60 0.03 0.03 — 0.75  
E2209 0.04 21.5-23.5 8.5-10.5 2.5-3.5  0.5-2.0 1.00 0.04 0.03 0.08-0.20 0.75  
E2553    0.06 24.0-27.0 6.5-8.5 2.9-3.9  0.5-1.5 1.0 0.04 0.03 0.10-0.25 1.5-2.5  
E2593 0.04 24.0-27.0 8.5-10.5 2.9-3.9  0.5-1.5 1.0 0.04 0.03 0.08-0.25 1.5-3.0  

E2594 0.04 24.0-27.0 8.0-10.5 3.5-4.5  0.5-2.0 1.0 0.04 0.03 0.20-0.30 0.75  
E2595 0.04 24.0-27.0 8.0-10.5 2.5-4.5  2.5 1.2 0.03 0.025 0.20-0.30 0.4-1.5 W=0.4-1.0 
E3155 0.10 20.0-22.5 19.0-21.0 2.5-3.5 0.75-1.025 1.0-2.5 1.00 0.40 0.30 W= 2.0-3.0 0.75 Co =18.25-21.0 
E33-31  0.03 31.0-35.0 30.0-32.0 1.0-2.0  2.5-4.0 0.9 0.02 0.01 0.3-0.5 0.4-0.8  
 NON – AWS  

TENSILEWELD  0.25 25.0-32.0 8.0-10.5 2.75 — 0.5-3.5 0.25-2.00 0.03 0.03 — 1.75  
253MA     0.5-0.15 20.0-22.0 10.0-12.0 0.50 0.50 1.00 1.40-2.00 0.04 0.03 0.14-0.20 0.50 Ce=0.03-0.10 

Fe = Balance  ; 1 N= NITRONIC ® is a registered trademark of AK Steel. 253MA® is a registered trademark Avesta Sheffield     

Flux coating listed below - not included in above weld metal percent 

Chemical Identity % by Weight CAS No. EINECS# Chemical Identity % by Weight CAS No. EINECS# 

Calcium Carbonate  < 2.5 1317-65-3 215-279-6 Potassium Silicate < 6.0 1312-76-1 233-001-1 
Calcium Fluoride  < 6.0 7789-75-5 232-188-7 Sodium Silicate < 6.0 1344-09-8 239-981-7 
Mica < 6.0 12001-26-2 215-479-3 Titanium Dioxide 5-28 13463-67-7 236-675-5 

Feldspar  < 2.5 68476-25-5 270-666-7 Potassium Oxide < 2% 12136‐45‐7 235‐227‐6 

Quartz  
(Amorphous Silica Fume) 

< 6.0 
14808‐60‐7 
(69012‐64‐2) 

238‐878‐4 
(273‐761‐5) 

Bentonite < 2% 1302-78-9 215-108-5 

 

 Other elements or ingredients may be present but in quantities much less than 1%.(1) Subject to reporting requirements of Section 302, 304, 311, 312, and 313 of the 
Emergency Planning and Community Right-To-Know Act of 1986 and 40CFR 370 and 372;   (Resp) = Respiratory/ Respiration: Welding and cutting of products that 
contain Chromium may produce hexavalent chromium and YOU should read and follow OSHA’s final rules Fed Register #:71:10099-10385 dated 02-28-2006. Occupational 
Safety and Health Administration 29 CFR 1910.1000 Permissible Exposure Limit (PEL).  American Conference of Governmental Industrial Hygienists (ACGIH) Threshold 
Limit Value (TLV[R]).      *Ceiling Limit        **Short Term Exposure Limit    
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SECTION IV – FIRST AID MEASURES 
 

Contact with skin, eyes, ingestion or injection should not be a source for exposure with proper protection. 
Ingestion: Avoid contact with metal fume or powers which may lead to ingestion  
Inhalation: If breathing has stop or difficult move to fresh air and as needed perform artificial respiration. Call medical assistance or physician. 
Skin Contact: Remove any contaminated clothing, gloves or other personnel equipment and promptly wash/flush with mild soap and water. For reddish 
or blistered skin from thermal/arc radiation promptly wash/flush with water. Get medical assistance or physician help as needed.  
Eye Contact: Arc radiation can injure eyes and also cause an arc flash – if this occurs, move to dark room removing lenses as required and get rest and 
cover eyes with non-stick dressings (padded dressing) Removal of dust and fumes requires flushing with abundant amounts of clean water for at least 15 
minutes. Get medical assistance or physician help as needed or if issues persist. 
Most important symptoms/effects, acute and delayed: 
Symptoms: Short-term (acute) overexposure to welding fumes may result in discomfort such as metal fume fever, dizziness, nausea, dryness or irritation 
of nose, throat, or eyes. Pre-existing respiratory issues may be aggregated. Long-term (chronic) over-exposure to welding fumes can lead to siderosis (iron 
deposits in lung) and is believed to affect pulmonary function. Manganese and Manganese compounds above safe exposure limits can affect or cause 
irreversible damage to the central nervous system, including the brain: symptoms may result in impaired speech and movement, lack of energy, stiffness 
in legs, feet, toes, muscular weakness as well as psychological disturbances. Reports of bronchitis and lung fibrosis have also been noted.  
Hazards: Welding fumes and gases cannot be classified simply. Refer to Section II under Substance  

                        

SECTION V – FIRE-FIGHTING MEASURES  
As shipped these are odorless, solid rods with a flux coating that are nonflammable, non-explosive, non-reactive and non –hazardous. Welding arcs and 
sparks can ignite combustibles or flammable materials Read and understand the manufacturer’s instructions and precautionary label on this product and 
your employer’s safety practices. Read and understand: American National Standard ANSI Z49.1 Safety in Welding, Cutting and Allied Processes, 
published by the AMERICAN WELDING SOCIETY, 550 N.W. LeJeune Road, Miami, Florida 33126; OSHA Safety and Health Standards are published 
by the U.S. Government Printing Office, 732 North Capitol Street NW, Washington, DC 20401.       
Also National Fire Protection Association NFPA 51B, Standard for Fire Prevention During Welding, Cutting and other Hot Work   

Suitable (and unsuitable) extinguishing media: As shipped these items will not burn however in the event use media recommended for the burning 
materials and fire situation and surroundings. No unsuitable media known at this time.                   
Specific hazards arising from the chemicals: Welding arcs and sparks can ignite combustibles or flammable materials             
Specific protective equipment and precautions for firefighters: Wear self-contained breathing apparatus and full protective clothing in case of fire or 
when fumes and vapors are present. Follow general fire-fighting precautions as in the workplace.                             

 
SECTION VI – ACCIDENTAL RELEASE MEASURES 

Personal Precautions, protective equipment and emergency procedures: With airborne dust and fumes be sure to use adequate engineering ventilation 
controls and personal protection to prevent overexposure limits recommendations found in Section VIII. 
Environment precautions: Control work practices to eliminate environmental release. These products are solid metal rods, with no spill or 
leak hazards as shipped. If product becomes molten dam up with sand type media until it cools back to a solid and reuse/recycle as scrap.  
Methods and Materials for containment and cleaning up: Coated Solid rods can be picked up and placed back in the original container. Clean 
up immediately while following all safety guidelines as well as using all personal protection safety listed in section VIII. Avoid generating 
dust and prevent materials from entering and drains, sewers or water sources. Disposal considerations found in Section XIII. 
When fumes and vapors are present. Follow general fire-fighting precautions as in the workplace.                            

SECTION VII – HANDLING AND STORAGE  

Precautions for safe handling: Handle with care wearing gloves and keep formation of airborne dust and fumes to a minimum. If needed use adequate 
engineering ventilation controls and personal protection to prevent overexposure limits recommendations found in Section VIII. Also read American 
National Standard ANSI Z49.1 Safety in Welding, Cutting and Allied Processes, published by the AMERICAN WELDING SOCIETY, 550 N.W. LeJeune 
Road, Miami, Florida 33126; OSHA Safety and Health Standards are published by the U.S. Government Printing Office, 732 North Capitol Street NW, 
Washington, DC 20401. Do not eat or drink while using these products and ensure proper ventilation is used. Wash hands after use.           
Conditions for safe storage, including any incompatibilities:  All employees who handle these products should be trained to handle it safely. Open 
packages of these products/containers on a safe stable surface and must be properly labeled at all times. Store products in original closed 
packages, cool dry place, while avoiding extreme temperatures or incompatible items such as acids, oxidizers and halogens. Always follow all regulations 
in accordance with local/regional/state/national guidelines.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    
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SECTION VIII – EXPOSURE CONTOLS/PERSONAL PROTECTION  

Control parameters               

Flux or other ingredients CAS No. EINECS# Exposure Limit (mg/m3) 
OSHA PEL ACGIH TLV NIOSH REL 

Iron (Fe) (limits as oxide fume) 7439-89-6 231-096-4 10 5 (Resp) 5.0 
Carbon (C) 7440-44-0 231-153-3 10 (TOTAL)  2 (Resp) 15 (TOTAL)5 (Resp) - 
Manganese (Mn) (limits as fume) (1) 7439-96-5 231-105-1 1 ,   3.0**  ,  5* 0.02 (Resp)  0.1***  1.0,   3.0**   
Silicon (Si) 7440-21-3 231-130-8 15 (dust) 5 (Resp) WITHDRAWN 5 (Resp) 10 (TOTAL) 
Copper (Cu) (1) 7440-50-8 231-159-6 1 (dust)  0.1(fume) 1 (dust) 0.2 (fume) 1.0 

Chromium (Cr) (C) (1) 7440-47-3 231-157-5 
1 (metal) 0.5 (Cr III )  

0.005 (Cr VI) 
0.5 (metal) 0.5 (Cr III )  

0.05 (Cr VI) (SC) 0.01 (Cr 
VI) 

0.5 (metal) 

Nickel (Ni) (1) 7440-02-0 231-111-4 1 1.5 (inhalable fraction) 0.015 
Tantalum  7440-25-7 231-125-5 5.0 5.0,10.0** 5.0 
Niobium 7440-03-1 231-113-5 NA NA NA 
Titanium (Ti)  Oxide dust (1) (2)   7440-32-6 231-142-3 15(total particulate) 5 (Resp) 10, 20** NA 

Cobalt 7440-48-4 231-158-0 0.1 0.02 0.05 
Tungsten (W) 7440-33-7 231-143-9 5.0 ,10.0** 5.0 ,10.0** 5.0 
Vanadium (V)  Respirable dust(1) 7440-62-2 231-171-1 0.05 as V2O5 0. 5 * as V2O5 1.0 
Molybdenum(Mo) 7439-98-7 231-107-2 15(dust),  5 (SC) 10***, 3(Resp)  , 0.5 (SC) 15 
Potassium Silicate 1312-76-1 215-199-1 NA NA NA 
Sodium Silicate 1344-09-8 239-981-7 NA NA NA 
Bentonite 1302-78-9 215-108-5 NA NA NA 
Calcium Carbonate  1317-65-3 215-279-6 15(total dust) 5 (Resp) 3 (Resp) 10(total dust) 5 (Resp) 
Calcium Fluoride  7789-75-5 232-188-7 2.5 2.5 2.5 
Mica 12001-26-2 215-479-3 2 , 3(Resp) (dust) 3 (Resp) 6(total dust) 3 (Resp) 
Titanium Dioxide 13463-67-7 236-675-5 15(total dust) 10 Lowest feasible 
Potassium Oxide 12136‐45‐7 235‐227‐6 10(total particulate) 5 (Resp) 15(total dust) 3 (Resp) Lowest feasible 
Feldspar  68476-25-5 270-666-7 NA NA NA 

Carbon dioxide (ppm values) 124-38-9 204-696-9 5,000  5,000 , 30,000** 5,000 , 30,000** 

Carbon monoxide (ppm values) 630-8-0 211-128-3 50 25 35,  200* 

Nitrogen dioxide (ppm values) 10102-44-0 233-272-6 5 0.2 1** ,  

Ozone (ppm values) 10028-15-6 233-069-2 0.1 0.05  0.1* 

Quartz  
(Amorphous Silica Fume) 

14808‐60‐7 
(69012‐64‐2) 

238‐878‐4 
(273‐761‐5) 

0.3(total dust) 0.025 (Resp) 0.5(Resp) 

  ACGIH BEL BIOLOGICAL EXPOSURE LIMITS: FLUORIDES in urine (creatinine) Prior to shift 3 mg/g & End of shift 10 mg/g 
Other elements or ingredients may be present but in quantities much less than 1%.(1) Subject to reporting requirements of Section 302, 304, 311, 312, and 313 of the 
Emergency Planning and Community Right-To-Know Act of 1986 and 40CFR 370 and 372;   (Resp) = Respiratory/ Respiration: (C) TLV & PEL for water soluble Cr. III and 
Cr. VI , Welding and cutting of products that contain Chromium may produce hexavalent chromium and YOU should read and follow OSHA’s final rules Fed Register 
#:71:10099-10385 dated 02-28-2006. Occupational Safety and Health Administration 29 CFR 1910.1000 Permissible Exposure Limit (PEL).  American Conference of 
Governmental Industrial Hygienists (ACGIH) Threshold Limit Value (TLV[R]).*Ceiling Limit**Short Term Exposure Limit***Inhalable fraction (SC) = Soluble compounds 
ACGIH - American Conference of Governmental Industrial Hygienists, a professional association which establishes exposure limits used a guideline in control for health 
hazards but not an indication of safe and dangerous exposure limits TLV - Threshold Limit Value - an airborne concentration of a substance, which represents conditions 
under which it is generally believed that nearly all workers, may be repeatedly exposed without adverse effect. The duration must be considered, including the 8-hour & BEI 
- Biological Exposure Indices, represent the levels of determinants which are most likely to be observed in specimens collected from a healthy worker who has been exposed 
to chemicals to the same extent as a worker with inhalation exposure to the TLV.OSHA - U.S. Occupational Safety and Health Administration. PEL - Permissible Exposure 
Limit - this exposure value means the same as a TLV, except that it is limits guideline by OSHA. 
Eye Protection: Wear a helmet or face shield with a filter lens shade number 12-14 or darker for arc welding. Shield other workers by providing screens 
and flash goggles. Use face-shield with filter lens of appropriate shade number (per ANSI Z49.1-1988, “Safety in Welding and Cutting”).  
Protective Clothing: Wear approved head, hand and body protection, which help to prevent injury from radiation, sparks and electrical shock. See ANSI 
Z-49.1. This would include wearing welder’s gloves and a protective face shield and may include arm protectors, apron, hats, shoulder protection, as well 
as dark substantial clothing. Welders should be trained not to allow electrically live parts to contract the skin or wet clothing and gloves. The welders 
should insulate themselves from the work and ground.  
Ventilation: Use plenty of ventilation and/or local exhaust at the arc, to keep the fumes and gases below the threshold limit value within the worker’s 
breathing zone and the general work area. Welders should be advised to keep their head out of the fumes. 
Respiratory Protection: Use respirable fume respirator or air supplied respirator when welding in a confined space or general work area where local 
exhaust and/or ventilation does not keep exposure below the threshold limit value.  
HYGIENE/ WORK PRACTICES: With all chemicals/materials, avoid getting these products ON YOU or IN YOU. Wash hands after handling these 
products. Do not eat or drink while handling these products. Use ventilation and other engineering controls to minimize potential exposure to these  
products.                               
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SECTION IX – PHYSICAL AND CHEMICAL PROPERTIES 
Appearance / Color / Odor / Physical state / Form: Silver to gray round solid welding rods that are odorless with flux coating varying in color   
Odor Threshold / pH / Flash Point / Evaporation Rate / Flammability (Solid, Gas) / Upper & Lower Flammability or Explosive Limits: No data available           
Vapor Pressure & Density / Relative Density / Solubility(water/other) / Partition coefficient (n-octanol/water) / Auto-ignition Decomposition temperature  : No data available                

SECTION X – STABILITY and REACTIVITY  
Chemical stability: These products are considered stable as shipped and under normal conditions                 
Possibility of hazard reactions: No data and will not occur   Conditions to avoid: Avoid exposure to extreme temperatures, Incompatible materials                        
Incompatible materials: Incompatible items such as acids, oxidizers and halogens Strong acids, strong oxidizers, mineral acids, and halogens.          Hazardous 
decomposition products: Read Substance in Section II. Welding and cutting of products that contain Chromium may produce hexavalent chromium and YOU should read 
and follow OSHA’s final rules Fed Register #:71:10099-10385 dated 02-28-2006. Occupational Safety and Health Administration 29 CFR 1910.1000 Permissible Exposure 
Limit (PEL). The best method to determine the actual composition of generated fumes and gases is to take an air sample from inside the welder’s helmet if worn or in 
breathing zone. For additional information, refer to the American Welding Society Publication, “Fumes and Gases in the Welding Environment”. 

SECTION XI- TOXICOLOGICAL INFORMATION 
Oral/Dermal/inhalation Iron: (Human-child); TDLo: 77 mg/kg. Oral (rat); LD50:30 gm/kg. Intraperitoneal (rabbit); LDLo: 20 mg/kg. Oral (guinea pig); 
LD50:20 gm/kg. Oral (rat); TDLo: 63 gm/kg/6W-C. Inhalation (rat); 250 mg/m3/6H/4W-I. Intratracheal (rat); TDLo: 450 mg/kg/15W-I.  Silicon: Acute 
oral toxicity (LD50): 3160 mg/kg [Rat]. Copper: Acute oral LD50:481 mg/kg (rat); Cobalt: Acute Dermal LD50 :> 2000 mg/kg (rat) Acute Inhalation 
4hours LD50:165 mg/kg (rat); Chromium (IV) Acute oral toxicity LD 50 (Rat): 27-59 mg/kg Inhalation (Rat 4h): 33-70 mg/m3. Manganese: Acute oral 
toxicity (LD50): 9000 mg/kg [Rat].  Fluoride (as F): Acute oral LD50:4250 mg/kg (rat); Sodium Silicate: Acute oral LD50:1.1 g/kg (rat); Potassium 
Silicate: Acute oral LD50:1500 g/kg (rat) Inhalation LC50 (rat) >2.06 g/m³ Dermal LD50 (rat) >5000 mg/kg; Calcium Carbonate: Acute oral LD50:6450 
mg/kg (rat); Skin corrosion or irritation / Serious eye damage or irritation / Respiratory or skin sensitization / Germ cell mutagenicity / Reproductive 
toxicity / Specific target organ toxicity – single exposure / Specific target organ toxicity – repeated exposure: Not classified Carcinogenicity: Arc Rays can 
injure eyes and burn skin. Skin cancer has been reported. Information on the likely routes of exposures: Ingestion is not a likely route of exposure for 
this product or expected under normal use. If swallowed call physician immediately! Do not induce vomiting unless directed by medical personnel. Rinse 
mouth with water if person is conscious. Never give fluids or induce vomiting if person is unconscious, having convulsions, or not breathing. Inhalation 
of welding fumes and gases can be dangerous to your health.  Skin/Eye Contact: Arc Rays can injure eyes and burn skin. Skin cancer has been reported.  
International Agency for Research on Cancer IARC- has classified welding fumes, Cobalt & Nickel as a possible carcinogenic to humans (Group 2B). 
Quartz & Chromium (IV) evaluation as carcinogenic to humans (Group1).  Calcium Fluoride & Chromium oxides evaluation, not classified as to 
carcinogenicity to humans (Group 3). National Toxicology Program (NTP) list Nickel with Reasonably Anticipated to be a Human Carcinogen; Quartz 
& Chromium (IV) known to be human carcinogen. OSHA Specifically Regulated Substances Chromium (IV) Cancer ;Symptoms related to physical, 
chemical and toxicological characteristics: Inhalation: Chromium (IV) and compounds pose a cancer risk to humans; liver damage, allergic and skin 
rash have been reported. Nickel and compounds pose a respiratory cancer risk, and may give skin itch to dermatitis. Short-term (acute) overexposure to 
welding fumes may result in discomfort such as metal fume fever, dizziness, nausea, dryness or irritation of nose, throat, or eyes. Pre-existing respiratory 
issues may be aggregated. Long-term (chronic) over-exposure to welding fumes can lead to siderosis (iron deposits in lung) and is believed to affect 
pulmonary function. Manganese and Manganese compounds above safe exposure limits can affect or cause irreversible damage to the central nervous 
system, including the brain: symptoms may result in impaired speech and movement, lack of energy, stiffness in legs, feet, toes, muscular weakness as 
well as psychological disturbances. Reports of bronchitis and lung fibrosis have also been noted. Copper and copper alloy compounds has effects with 
GASTRO-INTESTINAL system. Delayed and immediate effects and also chronic effects from short and long term exposure: There are no 
immediate health hazards associated with the wire or rod form of this product. Skin, respiratory, pancreas, and liver disorders may be aggravated by 
prolonged over-exposures to the dusts or fumes generated by these products. Pre-existing respiratory issues may be aggregated. Long-term (chronic) over-
exposure to welding fumes can lead to siderosis (iron deposits in lung) and is believed to affect pulmonary function. Manganese and Manganese 
compounds above safe exposure limits can affect or cause irreversible damage to the central nervous system, including the brain: symptoms may result in 
impaired speech and movement, lack of energy, stiffness in legs, feet, toes, muscular weakness as well as psychological disturbances. Reports of 
bronchitis and lung fibrosis have also been noted.  Treat symptoms and eliminate overexposure. Other information during use: Inhalation acute 
toxicity: Carbon dioxide LC Lo (Human, 5 min): 90000 ppm, Carbon monoxide LC 50 (Rat, 4 h): 1,300 mg/l, Nitrogen dioxide LC 50 (Rat, 4 h): 88 ppm, 
Ozone LC Lo (Human, 30 min): 50 ppm, Chromium (IV) LC 50 (Rat, 4 h): 33-70 mg/m3  

SECTION XII- TOXICOLOGICAL INFORMATION 
Ecotoxicity / Persistence and Degradability / Bioaccumulative Potential / Mobility in Soil: Acute; Fish /Aquatic Invertebrates Aquatic 
Environment = Iron= LC50 Channel catfish (Ictalurus punctatus) > 500 mg/l, 96 hours; Nickel LC50 Fathead minnows (Pimephales promelas) 2.916 
mg/l, 96 hours, EC50 Water flea (Daphnia obtusa) 1 mg/l, 48 hours ; Copper LC50 Fathead minnows (Pimephales promelas) 1.6 mg/l, 96 hours, EC50 
Water flea (Daphnia obtusa) 0.102 mg/l, 48 hours ; Sodium silicate LC 50 (Western mosquitofish (Gambusia affinis), 96 h): 1,800 mg/l, EC50 (Water 
flea (Ceriodaphnia dubia), 48 h): 22.94 - 49.01 mg/l ; Molybdenum LC50 Rainbow trout, Donaldson trout (Oncorhynchus mykiss) 800 mg/l, 96 hours, 
Manganese = EC 50 (Water flea (Daphnia magna), 48 h): 40 mg/l; Potassium Silicate = EC50 Daphnia magna (Daphnia) > 146 mg/L, 48-hr; Sodium 
Silicate; EC50 Daphnia magna (Daphnia)  = 216 mg/L, 96-hr ; Bentonite LC 50 (Rainbow trout, donaldson trout (Oncorhynchus mykiss), 96 h): 19,000 mg/L ; 48-hr EC50 
> 146 mg/L, Environment-Toxicity to Aquatic Plants LC50(green algae (scenedesmus dimorphuis) 3 days) 0.0623 mg/l, Persistence and Degradability / 
Mobility in Soil: No data   Bioaccumulative Potential Accumulation/The product contains potentially bioaccumulating substances.  
Bioaccumulative Potential Bioconcentration Factor (BCF) Product:  No data available. Specified substance(s): Nickel   Zebra mussel (Dreissana 
polymorpha), Bioconcentration Factor (BCF): 5,000 – 10,000 (lotic) Biocencentration factor calculated using dry weight tissue concentration: Copper 
and/or copper alloys and compounds (as Cu)   Blue-green algae (Anacystis nidulans), Bioconcentration Factor (BCF): 36.01 (Static); Cobalt and 
compounds (as Co)   Brown shrimp (Penaeus aztecus), Bioconcentration Factor (BCF) : >2,250 -<2,500 (Static) 
 
Other Adverse Effects: Possibly harmful to aquatic life. Do not allow material to be released to the environment without proper governmental permits. 
No further relevant information available. 
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SECTION XIII- DISPOSAL CONCIDERATIONS 

 

Disposal Methods: Avoid or minimize generating waste.  When possible collect scrap and by-products with proper id for recycling. Waste disposal must 
be in accordance with appropriate Federal, National, Provincial, State, and local regulations. These products, if unaltered by use, may be disposed of by 
treatment at a permitted facility or as advised by your local hazardous waste regulatory authority.       
        

SECTION XIV- TRANSPORT INFORMATION 
UN Number / UN Proper shipping name / Transport Hazard class (es)/ Packing group / Marine pollutant / Special Precautions: Not Regulated as 
Dangerous Good or Not Regulated, No international regulations             

SECTION XV- REGULATORY INFORMATION 
 

United States: TSCA INVENTORY STATUS: The components of these products are listed on the TSCA Inventory           
CERCLA REPORTABLE QUANTITY (RQ): Copper = 5000 lbs. (for particulates less than 100 micrometers in size). Nickel = 100 lbs. Chromium and 
Chromium compounds or alloys 5000 lbs.   Manganese & Cobalt = Reportable quantity: Included in the regulation but with no data values. See regulation 
(40 CFR 302.4).  
EPCRA/SARA Title III 313 Toxic Chemicals The following metallic components are listed as SARA 313 “Toxic Chemicals” and potential subject to 
annual SARA 313 reporting. See Section 3 for weight percent. Ingredient & Disclosure threshold: Copper 1.0% de minimis concentration; Manganese 
1.0% de minimis concentration; Chromium 1.0% de minimis concentration; Nickel 0.1% de minimis concentration 
Section 311 Hazard Class: As shipped: Immediate (Acute)   In use: Immediate & delayed (Acute) 
California Proposition 65: These products may contain or produces chemicals known to the State of California to cause cancer, and/or birth defects (or 
other reproductive harm).  (Health and Safety Code section 25249.5 et seq.) Nickel, Cobalt, Titanium Dioxide, Quartz and Chromium as possible 
carcinogens  
 
US State Regulations list: 
Alaska-Designated Toxic and Hazardous Substances: Carbon Black, Manganese.  
California-Hazardous Substances Listed substance: Carbon Black, Chromium, Copper, Manganese, Molybdenum, Silicon, Iron, Iron oxide, Nickel, 
California Proposition 65 - Carcinogens & Reproductive Toxicity (CRT): Listed substance: Hexavalent chromium compounds, Nickel -            
CRT: Listed date/Carcinogenic substance: Hexavalent chromium compounds (2-27-1987), Nickel (10-1-1989) -                   
CRT: Listed date/Developmental toxin & Listed date/Male or Female reproductive toxin: Hexavalent chromium compounds (12-19-2008)  
Florida-Substance List: Manganese  
Illinois-Toxic Substance List: Carbon Black, Copper, Manganese and Silicon.  
Kansas-Section 302/313 List: Copper, and Manganese.  
Massachusetts-Substance List: Carbon Black, Chromium, Copper, Manganese, Molybdenum, Nickel, Silicon  
Michigan - Critical Materials Register: Copper.  
Minnesota-List of Hazardous Substances: Welding Fumes, Carbon Black, Manganese, and Silicon.  
Missouri-Employer Information/Toxic Substance List: Carbon Black, Copper, Manganese, Molybdenum, Silicon,  
New Jersey-Right to Know Hazardous Substance List: Carbon Black, Chromium, Hexavalent chromium compounds, Copper, Iron, Iron oxide, 

Manganese, Molybdenum, Nickel, Silicon, Titanium Dioxide, Fluoride (as F) , Limestone   
North Dakota-List of Hazardous Chemicals, Reportable Quantities: Copper.  
Pennsylvania-Hazardous Substance List: Carbon Black, Copper, Hexavalent chromium compounds, Chromium, Manganese, Molybdenum, Nickel,  

Silicon, Titanium Dioxide, Fluoride (as F), Limestone 
Rhode Island-Hazardous Substance List: Welding Fumes, Carbon Black, Manganese, Nickel, Silicon,  
Texas-Hazardous Substance List: Carbon Black, Manganese  
West Virginia-Hazardous Substance List: Carbon Black, Manganese.  
Wisconsin-Toxic and Hazardous Substances: Carbon Black, Manganese. 

SECTION XVI- OTHER INFORMATION  
 

Approval Date: 7-9-2015   NEW SDS Number: 006-SS-Coated  
HMIS® ratings Health: 2 Flammability: 0 Physical hazard: 0 
NFPA CODES: FIRE: 0    HEALTH: 2   REACTIVITY:  0 
 

 
U.S. DOT = Material is not hazardous and is not considered as a dangerous item. 
Washington Alloy Co. Believes that the information contained in this (SDS) Safety Data Sheet is accurate. However, 
Washington Alloy Co. does not express or implies any warranty with respect to this information. 

Download the most current SDS and product information @  www.weldingwire.com 
  
 



SAFETY DATA SHEET

1. Identification
Product identifier CIMPERIAL® 1070

METALWORKING FLUID

Other means of identification
Not applicableSDS number
METALWORKING FLUIDRecommended use
None known.Recommended restrictions

Manufacturer/Importer/Supplier/Distributor information

CIMCOOL® Industrial Products LLCCompany name
3000 Disney Street
Cincinnati, Ohio 45209

513-458-8100Telephone (General
Information)

1-800-424-9300 (CHEMTREC)Emergency telephone
number

1-703-527-3887 (CHEMTREC)Emergency telephone
number (outside USA)

2. Hazard(s) identification
Not classified.Physical hazards

Category 2Skin irritationHealth hazards

Category 2ASerious eye irritation
Category 1Sensitization, skin

Not classified.Environmental hazards

Not classified.OSHA defined hazards

Label elements

Signal word Warning

Hazard statement Causes skin irritation. Causes serious eye irritation. May cause an allergic skin reaction.

Precautionary statement
Prevention Avoid breathing mist or vapor. Wash thoroughly after handling. Contaminated work clothing

should not be allowed out of the workplace. Wear eye protection/face protection. Wear protective
gloves.

Response If on skin: Wash with plenty of water. If skin irritation or rash occurs: Get medical advice/attention.
If in eyes: Rinse cautiously with water for several minutes. Remove contact lenses, if present and
easy to do. Continue rinsing. If eye irritation persists: Get medical advice/attention. Call a poison
center/doctor if you feel unwell. Take off contaminated clothing and wash before reuse.

Storage Store away from incompatible materials.

Disposal Dispose of contents/container in accordance with local/regional/national/international regulations.
Hazard(s) not otherwise
classified (HNOC)

None known.

Supplemental information 2.7% of the mixture consists of component(s) of unknown acute dermal toxicity.

The classified hazards shown on this SDS are associated with the product concentrate. These
hazards are not expected under recommended use conditions and dilution.

Material name: CIMPERIAL® 1070 SDS US
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3. Composition/information on ingredients
Mixtures

CAS number %Chemical name Common name and synonyms
64742-52-5SEVERELY-HYDROTREATED

NAPHTHENIC PETROLEUM
DISTILLATES

40 - 50

1372804-76-6ALKANES C14-16, CHLORO 10 - 20
141-43-5MONOETHANOLAMINE 3 - 5

68439-51-0ALCOHOLS, C12-14,
ETHOXYLATED PROPOXYLATED

1 - 3

4719-04-4HEXAHYDRO-1,3,5-TRIS
(2-HYDROXYETHYL)-S- TRIAZINE

1 - 3

20 - 30Other components below reportable levels
102-71-6TRIETHANOLAMINE 1 - 3

The exact percentages of hazardous ingredients have been withheld as a trade secret.

4. First-aid measures
Move to fresh air. Call a physician if symptoms develop or persist. Under normal conditions of
intended use, this material is not expected to be an inhalation hazard.

Inhalation

Rinse skin with water. If skin irritation or rash occurs: Get medical advice/attention. Wash
contaminated clothing before reuse.

Skin contact

Rinse with water. Remove contact lenses, if present and easy to do. Continue rinsing. Get medical
attention if irritation develops and persists.

Eye contact

Rinse mouth thoroughly. Do not give liquids. Do not induce vomiting. If vomiting occurs, keep head
low so that stomach content doesn't get into the lungs. Get medical advice/attention if you feel
unwell.

Ingestion

Direct contact with eyes may cause temporary irritation. Symptoms may include stinging, tearing,
redness, swelling, and blurred vision. Skin irritation. May cause an allergic skin reaction.

Most important
symptoms/effects, acute and
delayed

Provide general supportive measures and treat symptomatically. Symptoms may be delayed.Indication of immediate
medical attention and special
treatment needed

If exposed or concerned: Get medical advice/attention. Show this safety data sheet to the doctor in
attendance.

General information

5. Fire-fighting measures
Foam. Dry chemical powder. Carbon dioxide (CO2). Use extinguishing measures that are
appropriate to local circumstances and the surrounding environment.

Suitable extinguishing media

Do not use water jet as an extinguisher, as this will spread the fire.Unsuitable extinguishing
media

During fire, gases hazardous to health may be formed.Specific hazards arising from
the chemical

Wear suitable protective equipment.Special protective equipment
and precautions for firefighters

Use standard firefighting procedures and consider the hazards of other involved materials. Move
containers from fire area if you can do so without risk.

Fire fighting
equipment/instructions

Use standard firefighting procedures and consider the hazards of other involved materials. In the
event of fire and/or explosion do not breathe fumes.

Specific methods

No unusual fire or explosion hazards noted.General fire hazards

6. Accidental release measures
Keep unnecessary personnel away. Keep people away from and upwind of spill/leak. Wear
appropriate protective equipment and clothing during clean-up. Avoid breathing mist or vapor. Do
not touch damaged containers or spilled material unless wearing appropriate protective clothing.
Ensure adequate ventilation. Local authorities should be advised if significant spillages cannot be
contained. For personal protection, see section 8 of the SDS.

Personal precautions,
protective equipment and
emergency procedures
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Version #: 06     Issue date: 03-06-2014 2 / 10



Local authorities should be advised if significant spillages cannot be contained. This product is
miscible in water. Prevent entry into waterways, sewer, basements or confined areas. Clean up in
accordance with all applicable regulations.

Large Spills: Stop the flow of material, if this is without risk. Dike the spilled material, where this is
possible. Absorb in vermiculite, dry sand or earth and place into containers. Following product
recovery, flush area with water.

Small Spills: Wipe up with absorbent material (e.g. cloth, fleece). Clean surface thoroughly to
remove residual contamination.

Never return spills to original containers for re-use. For waste disposal, see section 13 of the SDS.

Methods and materials for
containment and cleaning up

Contact local authorities in case of spillage to drain/aquatic environment. Avoid discharge into
drains, water courses or onto the ground. Use appropriate containment to avoid environmental
contamination.

Environmental precautions

7. Handling and storage
Do not cut, weld, solder, drill, grind, or expose containers to heat, flame, sparks, or other sources
of ignition. Do not get in eyes, on skin, or on clothing. Avoid breathing mist or vapor. Avoid
prolonged exposure. Use only outdoors or in a well-ventilated area. Wear appropriate personal
protective equipment. Observe good industrial hygiene practices.

Precautions for safe handling

Store in original tightly closed container. Store in a well-ventilated place. Do not allow material to
freeze. Store away from incompatible materials (see Section 10 of the SDS). If frozen, product may
separate. Thaw completely at room temperature and stir thoroughly prior to use.

Conditions for safe storage,
including any incompatibilities

8. Exposure controls/personal protection
Occupational exposure limits

U.S. - OSHA
ValueType

PEL 5 mg/m3SEVERELY-HYDROTREAT
ED NAPHTHENIC
PETROLEUM
DISTILLATES (CAS
64742-52-5)
US. OSHA Table Z-1 Limits for Air Contaminants (29 CFR 1910.1000)

ValueType

PEL 6 mg/m3MONOETHANOLAMINE
(CAS 141-43-5)

3 ppm

US. NIOSH: Pocket Guide to Chemical Hazards
ValueType

STEL 15 mg/m3MONOETHANOLAMINE
(CAS 141-43-5)

6 ppm
TWA 8 mg/m3

3 ppm

ACGIH
ValueType

TWA 5 mg/m3SEVERELY-HYDROTREAT
ED NAPHTHENIC
PETROLEUM
DISTILLATES (CAS
64742-52-5)
US. ACGIH Threshold Limit Values

ValueType

STEL 6 ppmMONOETHANOLAMINE
(CAS 141-43-5)

TWA 3 ppm
TWA 5 mg/m3TRIETHANOLAMINE (CAS

102-71-6)
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Good general ventilation (typically 10 air changes per hour) should be used. Ventilation rates
should be matched to conditions. If applicable, use process enclosures, local exhaust ventilation,
or other engineering controls to maintain airborne levels below recommended exposure limits. If
exposure limits have not been established, maintain airborne levels to an acceptable level. Eye
wash fountain and emergency showers are recommended.

Appropriate engineering
controls

Individual protection measures, such as personal protective equipment
Wear safety glasses with side shields (or goggles). Do not get in eyes. Eye wash fountain is
recommended.

Eye/face protection

Skin protection
Use protective gloves made of: Nitrile.Hand protection
Wear appropriate chemical resistant clothing.Other
In case of insufficient ventilation, wear suitable respiratory equipment.Respiratory protection
Wear appropriate thermal protective clothing, when necessary.Thermal hazards
When using, do not eat, drink or smoke. Do not get in eyes, on skin, on clothing. Always observe
good personal hygiene measures, such as washing after handling the material and before eating,
drinking, and/or smoking.  Routinely wash work clothing and protective equipment to remove
contaminants.

General hygiene
considerations

9. Physical and chemical properties
CLEARAppearance
Liquid.Physical state
Liquid.Form
Not available.Color
ChemicalOdor

Odor threshold Not available.

pH Not Applicable

Melting point/freezing point Not available.

Initial boiling point and boiling
range

Not Applicable

Flash point 385 °F (196.1 °C) Cleveland Open Cup

Evaporation rate Like water when diluted
Not applicable.Flammability (solid, gas)

Upper/lower flammability or explosive limits
Flammability limit - lower
(%)

Not available.

Flammability limit - upper
(%)

Not available.

Explosive limit - lower (%) Not available.

Explosive limit - upper (%) Not available.

Vapor pressure Not available.

Vapor density Not available.

Relative density Not available.

Solubility(ies) 100 % Miscible

Partition coefficient
(n-octanol/water)

Not available.

Auto-ignition temperature Not available.

Decomposition temperature Not available.

Viscosity Not available.

Other information
Not explosive.Explosive properties

Flash point class Combustible IIIB
Not oxidizing.Oxidizing properties

pH in aqueous solution 8.6 @ 5%

Specific gravity 1.020
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VOC ASTM D2369 11 %

10. Stability and reactivity
The product is stable and non-reactive under normal conditions of use, storage and transport.Reactivity
Material is stable under normal conditions.Chemical stability
Hazardous polymerization does not occur.Possibility of hazardous

reactions
Heat, flames and sparks. Avoid temperatures exceeding the flash point. Contact with incompatible
materials.

Conditions to avoid

Acids. Oxidizing agents. Do not add sodium nitrite or other nitrosating agents which may form
cancer causing nitrosamines.

Incompatible materials

Smoke, fumes, oxides of nitrogen, hydrogen chloride, and oxides of carbonHazardous decomposition
products

11. Toxicological information
Information on likely routes of exposure

Inhalation Not classified.

Skin contact Causes skin irritation. May cause an allergic skin reaction.

Eye contact Causes eye irritation.

Ingestion Not classified.

Symptoms related to the
physical, chemical and
toxicological characteristics

Direct contact with eyes may cause temporary irritation. Symptoms may include stinging, tearing,
redness, swelling, and blurred vision. Skin irritation.

Information on toxicological effects

Acute toxicity

Test ResultsComponents Species

ALCOHOLS, C12-14, ETHOXYLATED PROPOXYLATED (CAS 68439-51-0)

Dermal
Acute

LD50 Rabbit > 2000 mg/kg ATE
Liquid

Oral

LD50 Rat > 2000 mg/kg
Liquid

ALKANES C14-16, CHLORO (CAS 1372804-76-6)

Dermal
Acute

LD50 Rabbit > 2000 mg/kg
Liquid

Oral

LD50 Rat > 5000 mg/kg
Liquid

MONOETHANOLAMINE (CAS 141-43-5)

Dermal
Acute

LD50 Rabbit 1025 mg/kg

SEVERELY-HYDROTREATED NAPHTHENIC PETROLEUM DISTILLATES (CAS 64742-52-5)

Inhalation
Acute

LC50 Rat 2.18 - 5.53 mg/l, 4 hr
Mist
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Test ResultsComponents Species

TRIETHANOLAMINE (CAS 102-71-6)

Dermal
Acute

LD50 Rabbit > 2000 mg/kg

Oral

* Estimates for product may be based on additional component data not shown.

LD50 Rat 4190 mg/kg
Liquid

Causes skin irritation.Skin corrosion/irritation
Causes eye irritation.Serious eye damage/eye

irritation

Respiratory or skin sensitization
Respiratory sensitization Not a respiratory sensitizer.

May cause an allergic skin reaction.Skin sensitization
No data available to indicate product or any components present at greater than 0.1% are
mutagenic or genotoxic.

Germ cell mutagenicity

Carcinogenicity This product is not considered to be a carcinogen by IARC, ACGIH, NTP, or OSHA.

IARC Monographs. Overall Evaluation of Carcinogenicity
TRIETHANOLAMINE (CAS 102-71-6) 3 Not classifiable as to carcinogenicity to humans.

OSHA Specifically Regulated Substances (29 CFR 1910.1001-1050)
Not regulated.

US. National Toxicology Program (NTP) Report on Carcinogens
Not listed.

This product is not expected to cause reproductive or developmental effects.Reproductive toxicity

Specific target organ toxicity -
single exposure

Not classified.

Specific target organ toxicity -
repeated exposure

Not classified.

Aspiration hazard Not an aspiration hazard.

Chronic effects Not classified.

Further information The classification for health and environmental hazards is derived by a combination of calculation
methods and test data, if available.

12. Ecological information
Contains a substance which causes risk of hazardous effects to the environment.Ecotoxicity

Components Test ResultsSpecies

ALCOHOLS, C12-14, ETHOXYLATED PROPOXYLATED (CAS 68439-51-0)
Acute

EC50 > 1000 mg/lBacteria

Aquatic
Acute

EC50Crustacea 0.5 mg/l, 48 hours ATEDaphnia

LC50Fish 1 - 10 mg/l, 96 hoursIde, silver or golden orfe (Leuciscus
idus)

ALKANES C14-16, CHLORO (CAS 1372804-76-6)
Aquatic
Acute

LC50Fish > 0.1 mg/l, 96 hoursBluegill (Lepomis macrochirus)

MONOETHANOLAMINE (CAS 141-43-5)
Aquatic

LC50Fish 114 - 196 mg/l, 96 hoursRainbow trout,donaldson trout
(Oncorhynchus mykiss)
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Components Test ResultsSpecies

Acute
EC50Crustacea 65 mg/l, 48 hours ECHADaphnia

TRIETHANOLAMINE (CAS 102-71-6)
Aquatic

EC50Crustacea 565.2 - 658.3 mg/l, 48 hoursWater flea (Ceriodaphnia dubia)

* Estimates for product may be based on additional component data not shown.

Acute
LC50Fish 450 - 1000 mg/l, 96 hoursBluegill (Lepomis macrochirus)

       Persistence and degradability
       Bioaccumulative potential

Partition coefficient n-octanol / water (log Kow)
ALCOHOLS, C12-14, ETHOXYLATED PROPOXYLATED 1 - 4
MONOETHANOLAMINE -1.31
TRIETHANOLAMINE -2.3

This product is miscible in water.Mobility in soil

Other adverse effects No other adverse environmental effects (e.g. ozone depletion, photochemical ozone creation
potential, endocrine disruption, global warming potential) are expected from this component.

13. Disposal considerations
Collect and reclaim or dispose in sealed containers at licensed waste disposal site. Dispose of
contents/container in accordance with local/regional/national/international regulations.

Disposal instructions

Dispose in accordance with all applicable regulations.Local disposal regulations
The waste code should be assigned in discussion between the user, the producer and the waste
disposal company.

Hazardous waste code

Dispose of in accordance with local regulations. Empty containers or liners may retain some
product residues. This material and its container must be disposed of in a safe manner (see:
Disposal instructions).

Waste from residues / unused
products

Since emptied containers may retain product residue, follow label warnings even after container is
emptied. Empty containers should be taken to an approved waste handling site for recycling or
disposal.

Contaminated packaging

14. Transport information
DOT

UN3082UN number
Environmentally hazardous substances, liquid, n.o.s. (ALKANES C14-16, CHLORO, ALCOHOLS,
C12-14, ETHOXYLATED PROPOXYLATED), MARINE POLLUTANT

UN proper shipping name

9Class
Transport hazard class(es)

-Subsidiary risk
9Label(s)
IIIPacking group

YesMarine pollutant
Environmental hazards

Read safety instructions, SDS and emergency procedures before handling.Special precautions for user
8, 146, 335, IB3, T4, TP1, TP29Special provisions
155Packaging exceptions
203Packaging non bulk
241Packaging bulk

Supplemental Information: 49CFR 171.4 excludes "non-bulk"packages (119 gallons or less) from Marine Pollutant Requirements
unless all or part of the shipment is by vessel.

IATA
UN3082UN number
Environmentally hazardous substance, liquid, n.o.s. (ALKANES C14-16, CHLORO, ALCOHOLS,
C12-14, ETHOXYLATED PROPOXYLATED)

UN proper shipping name

9Class
Transport hazard class(es)

-Subsidiary risk
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IIIPacking group
YesEnvironmental hazards
9LERG Code
Read safety instructions, SDS and emergency procedures before handling.Special precautions for user

Allowed with restrictions.Passenger and cargo
aircraft

Other information

Allowed with restrictions.Cargo aircraft only
IMDG

UN3082UN number
ENVIRONMENTALLY HAZARDOUS SUBSTANCE, LIQUID, N.O.S. (ALKANES C14-16,
CHLORO, ALCOHOLS, C12-14, ETHOXYLATED PROPOXYLATED), MARINE POLLUTANT

UN proper shipping name

9Class
Transport hazard class(es)

-Subsidiary risk
IIIPacking group

YesMarine pollutant
Environmental hazards

F-A, S-FEmS
Read safety instructions, SDS and emergency procedures before handling.Special precautions for user
Not established.Transport in bulk according to

Annex II of MARPOL 73/78 and
the IBC Code

DOT; IATA; IMDG

Marine pollutant

IMDG Regulated Marine Pollutant. DOT Regulated Marine Pollutant.General information

15. Regulatory information
This product is a "Hazardous Chemical" as defined by the OSHA Hazard Communication
Standard, 29 CFR 1910.1200. It may be reportable under the provisions of SARA Sections 311
and 312 if specific threshold criteria are met or exceeded.

US federal regulations

TSCA Section 12(b) Export Notification (40 CFR 707, Subpt. D)
HEXAHYDRO-1,3,5-TRIS (2-HYDROXYETHYL)-S-
TRIAZINE (CAS 4719-04-4)

1.0 % One-Time Export Notification only.

TSCA Chemical Action Plans, Chemicals of Concern
ALKANES C14-16, CHLORO (CAS 1372804-76-6) Short-Chain Chlorinated Paraffins (SCCPs) and Other Chlorinated

Paraffins Action Plan
CERCLA Hazardous Substance List (40 CFR 302.4)

Not listed.
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SARA 304 Emergency release notification
Not regulated.

OSHA Specifically Regulated Substances (29 CFR 1910.1001-1050)
Not regulated.

Superfund Amendments and Reauthorization Act of 1986 (SARA)
Immediate Hazard - Yes
Delayed Hazard - No
Fire Hazard - No
Pressure Hazard - No
Reactivity Hazard - No

Hazard categories

SARA 302 Extremely hazardous substance
Not listed.

YesSARA 311/312 Hazardous
chemical

SARA 313 (TRI reporting)
Not regulated.

Other federal regulations
Clean Air Act (CAA) Section 112 Hazardous Air Pollutants (HAPs) List

Not regulated.
Clean Air Act (CAA) Section 112(r) Accidental Release Prevention (40 CFR 68.130)

Not regulated.
Not regulated.Safe Drinking Water Act

(SDWA)
Not regulated.Food and Drug

Administration (FDA)

US state regulations
US. California. Candidate Chemicals List. Safer Consumer Products Regulations (Cal. Code Regs, tit. 22, 69502.3, subd.
(a))

ALKANES C14-16, CHLORO (CAS 1372804-76-6)
SEVERELY-HYDROTREATED NAPHTHENIC PETROLEUM DISTILLATES (CAS 64742-52-5)

This product is subject to SCAQMD Rule 1144; it is compliant and may be sold and used in the
SCAQMD. The VOC content of the product is 107 g/L, measured by ASTM Method E-1868-10.
This product has a specified use dilution VOC limit of  75 g/L, the maximum dilution concentration
is 70 % to maintain compliance.

California South Coast Air
Quality Management
District (SCAQMD) Rule
1144 (VOC Emissions)

US. California Proposition 65
WARNING: This product contains a chemical known to the State of California to cause cancer and birth defects or other
reproductive harm.

International Inventories

Country(s) or region Inventory name On inventory or exempt (yes/no)*

YesAustralia Australian Inventory of Chemical Substances (AICS)
YesCanada Domestic Substances List (DSL)
NoCanada Non-Domestic Substances List (NDSL)

YesChina Inventory of Existing Chemical Substances in China (IECSC)
NoEurope European Inventory of Existing Commercial Chemical

Substances (EINECS)
NoEurope European List of Notified Chemical Substances (ELINCS)
NoJapan Inventory of Existing and New Chemical Substances (ENCS)
NoKorea Existing Chemicals List (ECL)
NoNew Zealand New Zealand Inventory
NoPhilippines Philippine Inventory of Chemicals and Chemical Substances

(PICCS)
YesUnited States & Puerto Rico Toxic Substances Control Act (TSCA) Inventory

*A "Yes" indicates this product complies with the inventory requirements administered by the governing country(s)

16. Other information, including date of preparation or last revision
03-06-2014Issue date
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12-18-2017Revision date
Version # 06

Not available.Further information
Health: 1
Flammability: 1
Instability: 0

NFPA ratings

The information provided in this Safety Data Sheet is correct to the best of our knowledge,
information and belief at the date of its publication. The information given is designed only as a
guidance for safe handling, use, processing, storage, transportation, disposal and release and is
not to be considered a warranty or quality specification. The information relates only to the specific
material designated and may not be valid for such material used in combination with any other
materials or in any process, unless specified in the text.

Disclaimer

Physical & Chemical Properties: Multiple PropertiesRevision information
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SDS NO: 418742-F-EN-NA

REVISED: October 29, 2018
C5090

Page 1 of 6

SAFETY DATA SHEET
This Safety Data Sheet (SDS) is for welding consumables and related products and may be used to comply with OSHA's Hazard Communication standard, 29 CFR 1910.1200, and

Superfund Amendments and Reauthorization Act (SARA) of 1986 Public Law 99-499 and Canadian Workplace Hazardous Materials Information System (WHMIS) per Health

Canada administrative policy. The OSHA standardmust be consulted for specific requirements. This Safety Data Sheet complies with ISO 11014-1 andANSI Z400.1. This document

is translated in several languages and is available on our website at www.hobartbrothers.com, from your sales representative or by calling customer service at 1 (937) 332-4000.

SECTION 1 – IDENTIFICATION

Manufacturer/Supplier
Name: HOBART BROTHERS LLC Telephone No: +1 (937) 332-4000

Address: 101 TRADE SQUARE EAST, TROY, OH 45373 Emergency No: +1 (800) 424-9300

Canadian Address: 2570 NORTH TALBOT ROAD, OLDCASTLE, ONTARIO, CANADA N0R1L0 Canada: +1 (519) 737-3053

Website: www.hobartbrothers.com

Product Type: HARDSURFACING ELECTRODES

Trade Name: FROGALLOY, HARDALLOY, SMOOTHARC, CHROME-MANG AND GP HARDSURFACING ELECTRODES

AWS Specification: None

Recommended Use: HARDSURFACING ELECTRODES

Restrictions on Use: Use only as indicated for welding operations

SECTION 2 – IDENTIFICATION OF HAZARDS

HAZARD CLASSIFICATION – The products described in Section 1 are not classified as hazardous according to applicable GHS hazard classification criteria as required and defined

in OSHA Hazard Communication Standard (29 CFR Part 1910.1200).

LABEL ELEMENTS: Hazard Symbol – No symbol required Signal Word – No signal word required

Hazard Statement – Not applicable Precautionary Statement – Not Applicable

HAZARDS NOT OTHERWISE CLASSIFIED

WARNING! - Avoid breathing welding fumes and gases, they may be dangerous to your health. Always use adequate ventilation. Always use appropriate personal protective
equipment.
PRIMARY ROUTES OF ENTRY: Respiratory System, Eyes and/or Skin. ARC RAYS: The welding arc can injure eyes and burn skin.
ELECTRIC SHOCK: Arc welding and associated processes can kill. See Section 8. FUMES AND GASES: Can be dangerous to your health.

Welding fumes and gases cannot be classified simply. The composition and quantity of both are dependent upon themetal being welded, the process, procedures and electrodes

used. Most fume ingredients are present as complex oxides and compounds and not as pure metals. When the electrode is consumed, the fume and gas decomposition products

generated are different in percent and form from the ingredients listed in Section 3. Decomposition products of normal operation include those originating from the volatilization,

reaction or oxidation, plus those from the base metal and coating, etc., of the materials shown in Section 3 of this Safety Data Sheet. Monitor for the component materials

identified in the list in Section 3.

Fumes from the use of this product may contain complex oxides or compounds of the following elements and molecules: amorphous silica fume, calcium oxide, chromium,

fluorspar or fluorides, manganese, nickel and silica. Other reasonably expected constituents of the fume would also include complex oxides of iron, titanium, silicon and

molybdenum. Gaseous reaction products may include carbon monoxide and carbon dioxide. Ozone and nitrogen oxides may be formed by the radiation from the arc. Other

conditions which also influence the composition and quantity of the fumes and gases to which workers may be exposed include: coatings on the metal being welded (such as

paint, plating or galvanizing), the number of welders and the volume of the work area, the quality and amount of ventilation, the position of the welder's head with respect to

the fume plume, as well as the presence of contaminants in the atmosphere (such as chlorinated hydrocarbon vapors from cleaning and degreasing activities). One recommended

way to determine the composition and quantity of fumes and gases to which workers are exposed is to take an air sample inside the welder's helmet if worn or in the worker's

breathing zone. See ANSI/AWS F1.1 and F1.3, available from the "American Welding Society", 8669 NW 36 Street, # 130, Miami, Florida 33166-6672, Phone: 800-443-9353 or

305-443-9353.

SECTION 3 – COMPOSITION/INFORMATION ON INGREDIENTS

HAZARDOUS INGREDIENTS

IMPORTANT - This section covers the hazardous materials from which this product is manufactured. This data has been classified according to the criteria of the Globally
Harmonized System of Classification and Labeling of Chemicals (GHS) as required and defined in OSHA Hazard Communication Standard (29 CFR Part 1910.1200). The fumes
and gases produced during welding with normal use of this product are addressed in Section 8.

INGREDIENT CAS NO. EINECSr % WEIGHT GHS Classification(s) GHS HAZARD
STATEMENTS
(See Section 16
for Complete
Phrases)

ALUMINUM 7429-90-5 231-072-3 0-3

Powder (pyrophoric):
- Pyr. Sol. 1(1)
- Water-react. 2(2)
Powder (Stabilized):
- Flam. Sol. 1(3)
- Water-react. 2(2)

H250
H261

H228
H261

CALCIUM

CARBONATE
1317-65-3 215-279-6 0-10 NONE

CHROMIUM

(metal)
7440-47-3 231-157-5 3-35 NONE
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INGREDIENT CAS NO. EINECSr % WEIGHT GHS Classification(s) GHS HAZARD

STATEMENTS
(See Section 16
for Complete
Phrases)

FLUORSPAR 7789-75-5 232-188-7 0-10 NONE

IRON 7439-89-6 231-096-4 40-80 NONE

MAGNESIUM

CARBONATE
546-93-0 208-915-9 0-5 NONE

MANGANESE 7439-96-5 231-105-1 0-15

- Acute Tox. 4 (Inhalation)(4)
- Acute Tox. 4 (Oral) (4)
- STOT RE 1(5)

H332
H302
H372

MOLYBDENUM 7439-98-7 231-107-2 0-6

- STOT RE 2(5)
- Eye Irrit. 2(6)
- STOT SE 3(7)

H373
H319
H335

NICKEL 7440-02-0 231-111-4 0-10

Powder/Element:
- Carc. 2(8)
- Skin Sens. 1(9)
- STOT RE 1(5)
- Aquatic Chronic 3

H351
H317
H372
H412

NIOBIUM 7440-03-1 231-113-5 0-4 NONE

POTASSIUM

SILICATE
1312-76-1 215-199-1 0-2 NONE

SILICA 14808-60-7 238-878-4 1-10
- STOT RE 2(5)
- Carc. 2(8)
- Acute Tox. 4 (Inhalation)(4)

H373
H351
H332

(Amorphous

Silica Fume)
69012-64-2 273-761-1 --- NONE

SILICON 7440-21-3 231-130-8 0-8 NONE

SODIUM SILICATE 1344-09-8 215-687-4 0-2 NONE

TITANIUM 7440-32-6 231-142-3 0-5 NONE

TITANIUM

DIOXIDE
13463-67-7 236-675-5 0-17 - Carc. 2(8) H351

TUNGSTEN 7440-33-7 231-143-9 0-1 NONE

HEXAVALENT

CHROMIUM

[CHROMIUM (VI)

TRIOXIDE] (Fume

constituent)

1333-82-0 215-607-8 Varies

- Ox. Sol. 1(10)
- Carc. 1A(8)

- Muta. 1B(11)

- Repr. Tox 2(12)
- Acute Tox. 2 (Inhalation)(4)
- Acute Tox. 3 (Skin & Oral)(4)
- STOT RE 1(5)
- Skin Corr. 1A(13)

- Skin Sens. 1(9)
- Resp. Sens. 1(14)
- Aquatic Acute 1
- Aquatic Chronic 1

H271
H350
H340
H361f
H330
H311, H301
H372
H314
H317
H334, H317
H400
H410

--- Dashes indicate the ingredient is not present within the group of products ȳ – European Inventory of Existing Commercial Chemical Substances Number (1) Pyrophoric solid
(Cat. 1) (2) Substance or mixture which in contact with water emits flammable gases (Cat. 1, 2 and 3) (3) Flammable solid (Cat. 1 and 2) (4) Acute toxicity (Cat. 1, 2, 3 and 4) (5)
Specific target organ toxicity (STOT) – repeated exposure (Cat. 1 and 2) (6) Serious eye damage/eye irritation (Cat. 1 and 2) (7) Specific target organ toxicity (STOT) – single

exposure ((Cat. 1, 2) and Cat. 3 for narcotic effects and respiratory tract irritation, only) (8) Carcinogenicity (Cat. 1A, 1B and 2) (9) Skin sensitization (Cat. 1, Sub-cat. 1A and 1B)

(10) Oxidizing solid (Cat. 1, 2 and 3) (11) Germ cell mutagenicity (Cat. 1A, 1B and 2) (12) Reproductive toxicity (Cat. 1A, 1B and 2) (13) Skin corrosion/irritation (Cat. 1, 1A, 1B,

1C and 2) (14) Respiratory sensitization (Cat. 1, Sub-cat. 1A and 1B)

SECTION 4 – FIRST AID MEASURES

INGESTION: Not an expected route of exposure. Do not eat, drink, or smoke while welding; wash hands thoroughly before performing these activities. If symptoms develop,

seek medical attention at once.

INHALATION during welding: If breathing is difficult, provide fresh air and contact physician. If breathing has stopped, perform artificial respiration and obtain medical assistance

at once.

SKIN CONTACT during welding: Remove contaminated clothing and wash the skin thoroughly with soap and water. If symptoms develop, seek medical attention at once.

EYE CONTACT during welding: Dust or fume from this product should be flushed from the eyes with copious amounts of clean, tepid water until victim is transported to an

emergency medical facility. Do not allow victim to rub or keep eyes tightly closed. Obtain medical assistance at once.

Arc rays can injure eyes. If exposed to arc rays, move victim to dark room, remove contact lenses as necessary for treatment, cover eyes with a padded dressing and rest. Obtain

medical assistance if symptoms persist.

Section 11 of this SDS covers the acute effects of overexposure to the various ingredients within the welding consumable. Section 8 of this SDS lists the exposure limits and

covers methods for protecting yourself and your co-workers.
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SECTION 5 – FIRE-FIGHTING MEASURES

Fire Hazards: Welding consumables applicable to this sheet as shipped are nonreactive, nonflammable, non-explosive and essentially nonhazardous until welded.

Welding arcs and sparks can ignite combustibles and flammable products. If there are flammable materials, including fuel or hydraulic lines, in the work area and the worker

cannot move the work or the flammable material, a fire-resistant shield such as a piece of sheet metal or fire resistant blanket should be placed over the flammable material. If

welding work is conducted within 35 feet or so of flammable materials, station a responsible person in the work zone to act as fire watcher to observe where sparks are flying

and to grab an extinguisher or sound the alarm if needed.

Unused welding consumables may remain hot for a period of time after completion of a welding process. See American National Standard Institute (ANSI) Z49.1 for further

general safety information on the use and handling of welding consumables and associated procedures.

Suitable Extinguishing Media: This product is essentially nonflammable until welded; therefore, use a suitable extinguishing agent for a surrounding fire.

Unsuitable Extinguishing Media: None known.

SECTION 6 - ACCIDENTAL RELEASE MEASURES

In the case of a release of solid welding consumable products, solid objects can be picked up and placed into a disposal container. If airborne dust and/or fume is present, use

adequate engineering controls and, if needed, personal protection to prevent overexposure. Refer to recommendations in Section 8. Wear proper personal protective equipment

while handling. Do not discard as general trash.

SECTION 7 - HANDLING AND STORAGE

HANDLING: No specific requirements in the form supplied. Handle with care to avoid cuts. Wear gloves when handling welding consumables. Avoid exposure to dust. Do not

ingest. Some individuals can develop an allergic reaction to certain materials. Retain all warning and product labels.

STORAGE: Keep separate from acids and strong bases to prevent possible chemical reactions.

SECTION 8 - EXPOSURE CONTROLS AND PERSONAL PROTECTION

Read and understand the instructions and the labels on the packaging. Welding fumes do not have a specific OSHA PEL (Permissible Exposure Limit) or ACGIH TLV (Threshold

Limit Value). The OSHA PEL for Particulates – Not Otherwise Regulated (PNOR) is 5 mg/m
3
– Respirable Fraction, 15 mg/m

3
– Total Dust. The ACGIH TLV for Particles – Not

Otherwise Specified (PNOS) is 3 mg/m
3
– Respirable Particles, 10 mg/m

3
– Inhalable Particles. The individual complex compounds within the fume may have a lower OSHA PEL

or ACGIH TLV than the PNOR and ACGIH PNOS. An Industrial Hygienist, the OSHA PELs for Air Contaminants (29 CFR 1910.1000), and the ACGIH TLVs should be consulted to

determine the specific fume constituents present and their respective exposure limits. All exposure limits are in milligrams per cubic meter (mg/m
3
).

INGREDIENT CAS EINECS OSHA PEL ACGIH TLV
ALUMINUM### 7429-90-5 231-072-3 5 R*, 15 (Dust) 1 R* {A4}

5 (Welding fumes, as Al)

CALCIUM CARBONATE 1317-65-3 215-279-6 5 R*, 5 (as CaO) 3 R*, 2 (as CaO)

CHROMIUM# 7440-47-3 231-157-5 1 (Metal) 0.5 (Metal)

0.5 (Cr II & Cr III Cpnds) 0.003 (Cr III Cpnds) {A4; DSEN; RSEN}

0.005 (Cr VI Cpnds, 0.0002 (Cr VI Sol Cpnds) {A1; Skin; DSEN; RSEN}

Calif. OSHA PEL) 0.0005 (Cr VI STEL)

FLUORSPAR 7789-75-5 232-188-7 2.5 (as F) 2.5 (as F) {A4}

IRON+ 7439-89-6 231-096-4 5 R* 5 R* (Fe2O3) {A4}

IRON OXIDE 1309-37-1 215-168-2 10 (Oxide Fume) 5 R* (Fe2O3) {A4}

MAGNESIUM CARBONATE+ 546-93-0 208-915-9 5 R* 3 R*

MANGANESE# 7439-96-5 231-105-1 5 CL ** (Fume) 0.1 I* {A4}i
1, 3 STEL***� 0.02 R*ii

MOLYBDENUM 7439-98-7 231-107-2 5 R* 3 R*; 10 I* (Ele and Insol)

0.5 R* (Sol Cpnds) {A3}

NICKEL# 7440-02-0 231-111-4 1 (Metal) 1.5 I* (Ele) {A5}

1 (Sol Cpnds) 0.1 I* (Sol Cpnds) {A4}

1 (Insol Cpnds) 0.2 I* (Insol Cpnds) {A1}

NIOBIUM+ 7440-03-1 231-113-5 5 R* 3 R*

POTASSIUM SILICATE 1312-76-1 215-199-1 Not established Not established

SILICA++ 14808-60-7 238-878-4 0.05 R* 0.025 R* {A2}

(Amorphous Silica Fume) 69012-64-2 273-761-1 0.8 2 R*

SILICON+ 7440-21-3 231-130-8 5 R* 3 R*

SODIUM SILICATE 1344-09-8 215-687-4 Not established Not established

TITANIUM+ 7440-32-6 231-142-3 5 R* 3 R*

TITANIUM DIOXIDE 13463-67-7 236-675-5 15 (Dust) 10 {A4}

TUNGSTEN 7440-33-7 231-143-9 1 (Sol Cpnds) 1, 3 STEL*** (Sol Cpnds)

1, 3 STEL***�(Sol Cpds)
5 (Insol Cpnds) 5, 10 STEL*** (Insol Cpnds)

5, 10 STEL***�(Insol Cpnds)

R* - Respirable Fraction I* - Inhalable Fraction ** - Ceiling Limit *** - Short Term Exposure Limit + - As a nuisance particulate covered under "Particulates Not Otherwise

Regulated" by OSHA or "Particulates Not Otherwise Specified" by ACGIH ++ - Crystalline silica is bound within the product as it exists in the package. However, research indicates

silica is present in welding fume in the amorphous (noncrystalline) form #- Reportable material under Section 313 of SARA ### - Reportable material under Section 313 of

SARA as dust or fume � - NIOSH REL TWA and STEL i - Limit of 0.1 mg/m3 is for Inhalable Mn in 2015 by ACGIH ii - Limit of 0.02 mg/m3 is for Respirable Mn in 2015 by

ACGIH Ele – Element Sol – Soluble Insol – Insoluble Inorg – Inorganic Cpnds – Compounds NOS – Not Otherwise Specified {A1} - Confirmed Human Carcinogen per

ACGIH {A2} - Suspected Human Carcinogen per ACGIH {A3} - Confirmed Animal Carcinogen with Unknown Relevance to Humans per ACGIH {A4} - Not Classifiable as a Human

Carcinogen per ACGIH {A5} - Not Suspected as a Human Carcinogen per ACGIH (noncrystalline form) DSEN – Dermal Sensitization RSEN – Respiratory Sensitization EINECS

– European Inventory of Existing Commercial Chemical Substances OSHA –U.S. Occupational Safety and Health Administration ACGIH – American Conference of Governmental

Industrial Hygienists

VENTILATION: Use enough ventilation or local exhaust at the arc or both to keep the fumes and gases below the PEL/TLV in the worker's breathing zone and the general area.

Train the welder to keep his head out of the fumes.

RESPIRATORY PROTECTION: Use NIOSH-approved or equivalent fume respirator or air supplied respirator when welding in confined space or where local exhaust or ventilation

does not keep exposure below the regulatory limits.

EYE PROTECTION: Wear helmet or use face shield with filter lens for open arc welding processes. As a rule of thumb begin with Shade Number 14. Adjust if needed by selecting

the next lighter and/or darker shade number. Provide protective screens and flash goggles, if necessary, to shield others from the weld arc flash.

PROTECTIVE CLOTHING: Wear hand, head and body protection which help to prevent injury from radiation, sparks and electrical shock. See ANSI Z49.1. At a minimum this

includes welder's gloves and a protective face shield, and may include arm protectors, aprons, hats, shoulder protection as well as dark non-synthetic clothing. Train the welder

not to touch live electrical parts and to insulate himself from work and ground.
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PROCEDURE FOR CLEANUP OF SPILLS OR LEAKS: Not applicable
SPECIAL PRECAUTIONS (IMPORTANT): When welding with electrodes that require special ventilation (such as stainless or hard facing, or other products which require

special ventilation, or on lead- or cadmium-plated steel and othermetals or coatings like galvanized steel, which produce hazardous fumes)maintain exposure below the PEL/TLV.

Use industrial hygiene monitoring to ensure that your use of this material does not create exposures which exceed PEL/TLV. Always use exhaust ventilation. Refer to the

following sources for important additional information: American National Standard Institute (ANSI) Z49.1; Safety in Welding and Cutting published by the American Welding

Society, 8669 NW 36 Street, # 130, Miami, Florida 33166-6672, Phone: 800-443-9353 or 305-443-9353; and OSHA Publication 2206 (29 CFR 1910), U.S. Government Printing

Office, Washington, DC 20402.

SECTION 9 – PHYSICAL AND CHEMICAL PROPERTIES

Welding consumables applicable to this sheet as shipped are nonreactive, nonflammable, non-explosive and essentially nonhazardous until welded.

PHYSICAL STATE: Solid

APPEARANCE: Coated rod
COLOR: Various
ODOR: Not Applicable
ODOR THRESHOLD: Not Applicable

pH: Not Applicable
MELTING POINT/FREEZING POINT: Not Available

INITIAL BOILING POINT AND BOILING RANGE: Not Available

FLASH POINT: Not Available
EVAPORATION RATE: Not Applicable

FLAMMABILITY (SOLID, GAS): Not Available

UPPER/LOWER FLAMMABILITY OR EXPLOSIVE LIMITS: Not Available
VAPOR PRESSURE: Not Applicable

VAPOR DENSITY: Not Applicable

RELATIVE DENSITY: Not Available

SOLUBILITY(IES): Not Available
PARTITION COEFFICIENT: N-OCTANOL/WATER: Not Applicable
AUTO-IGNITION TEMPERATURE: Not Available

DECOMPOSITION TEMPERATURE: Not Available

VISCOSITY: Not Applicable

SECTION 10 – STABILITY AND REACTIVITY

GENERAL: Welding consumables applicable to this sheet are solid and nonvolatile as shipped. This product is only intended for use per the welding parameters it was designed

for. When this product is used for welding, hazardous fumes may be created. Other factors to consider include the base metal, base metal preparation and base metal coatings.

All of these factors can contribute to the fume and gases generated during welding. The amount of fume varies with the welding parameters.

STABILITY: This product is stable under normal conditions.

REACTIVITY: Contact with acids or strong bases may cause generation of gas.

SECTION 11 – TOXICOLOGICAL INFORMATION

SHORT-TERM (ACUTE) OVEREXPOSURE EFFECTS: Welding Fumes - May result in discomfort such as dizziness, nausea or dryness or irritation of nose, throat or eyes. Aluminum
Oxide - Irritation of the respiratory system. Calcium Oxide - Dust or fumes may cause irritation of the respiratory system, skin and eyes. Chromium - Inhalation of fume with

chromium (VI) compounds can cause irritation of the respiratory tract, lung damage and asthma-like symptoms. Swallowing chromium (VI) salts can cause severe injury or death.

Dust on skin can form ulcers. Eyes may be burned by chromium (VI) compounds. Allergic reactions may occur in some people. Columbium - Dust or fumes may cause irritation

of the respiratory system, skin and eyes. Fluorides - Fluoride compounds evolved may cause skin and eye burns, pulmonary edema and bronchitis. Iron, Iron Oxide - None are
known. Treat as nuisance dust or fume. Magnesium Oxide - Overexposure to the oxide may cause metal fume fever characterized bymetallic taste, tightness of chest and fever.

Symptoms may last 24 to 48 hours following overexposure. Manganese - Metal fume fever characterized by chills, fever, upset stomach, vomiting, irritation of the throat and

aching of body. Recovery is generally complete within 48 hours of the overexposure. Molybdenum - Irritation of the eyes, nose and throat. Nickel, Nickel Compounds - Metallic

taste, nausea, tightness in chest, metal fume fever, allergic reaction. Potassium Silicate - Dust or fumes may cause irritation of the respiratory system, skin and eyes. Silica
(Amorphous) - Dust and fumes may cause irritation of the respiratory system, skin and eyes. Sodium Silicate - Dust or fumes may cause irritation of the respiratory system, skin

and eyes. Titanium Dioxide - Irritation of respiratory system. Tungsten - Dust may cause irritation of the skin and eyes. Inhalation of dust may cause acute airways obstructive

asthma which is reversible following overexposure. Symptoms are tightening chest and productive cough.

LONG-TERM (CHRONIC) OVEREXPOSURE EFFECTS: Welding Fumes - Excess levels may cause bronchial asthma, lung fibrosis, pneumoconiosis or "siderosis." Studies have

concluded that there is sufficient evidence for ocular melanoma in welders. Aluminum Oxide - Pulmonary fibrosis and emphysema. Calcium Oxide - Prolonged overexposure

may cause ulceration of the skin and perforation of the nasal septum, dermatitis and pneumonia. Chromium - Ulceration and perforation of nasal septum. Respiratory irritation

may occur with symptoms resembling asthma. Studies have shown that chromate production workers exposed to hexavalent chromium compounds have an excess of lung

cancers. Chromium (VI) compounds are more readily absorbed through the skin than chromium (III) compounds. Good practice requires the reduction of employee exposure to

chromium (III) and (VI) compounds. Columbium - No adverse long term health effects have been reported in the literature. Fluorides - Serious bone erosion (Osteoporosis) and
mottling of teeth. Iron, Iron Oxide Fumes - Can cause siderosis (deposits of iron in lungs) which some researchers believe may affect pulmonary function. Lungs will clear in time

when exposure to iron and its compounds ceases. Iron andmagnetite (Fe3O4) are not regarded as fibrogenic materials. Magnesium Oxide - No adverse long term health effects

have been reported in the literature. Manganese - Long-term overexposure to manganese compounds may affect the central nervous system. Symptoms may be similar to

Parkinson's disease and can include slowness, changes in handwriting, gait impairment, muscle spasms and cramps and less commonly, tremor and behavioral changes.

Employees who are overexposed to manganese compounds should be seen by a physician for early detection of neurologic problems. Overexposure to manganese and

manganese compounds above safe exposure limits can cause irreversible damage to the central nervous system, including the brain, symptoms of which may include slurred

speech, lethargy, tremor, muscular weakness, psychological disturbances and spastic gait. Molybdenum - Prolonged overexposure may result in loss of appetite, weight loss,

loss of muscle coordination, difficulty in breathing and anemia. Nickel, Nickel Compounds - Lung fibrosis or pneumoconiosis. Studies of nickel refinery workers indicated a higher

incidence of lung and nasal cancers. Potassium Silicate - Prolonged overexposure may cause ulceration of the skin and perforation of the nasal septum, dermatitis and

pneumonia. Silica (Amorphous) - Research indicates that silica is present in welding fume in the amorphous form. Long term overexposure may cause pneumoconiosis. Non

crystalline forms of silica (amorphous silica) are considered to have little fibrotic potential. Sodium Silicate - Prolonged overexposure may cause ulceration of the skin and

perforation of the nasal septum, dermatitis and pneumonia. Titanium Dioxide - Pulmonary irritation and slight fibrosis. Tungsten - Long term overexposuremay cause pulmonary

fibrosis characterized by a rapid onset of cough, sputum and dyspnea on exertion.

MEDICAL CONDITIONS AGGRAVATED BY EXPOSURE: Persons with pre-existing impaired lung functions (asthma-like conditions). Persons with a pacemaker should not go near

welding and cutting operations until they have consulted their doctor and obtained information from the manufacturer of the device. Respirators are to be worn only after being

medically cleared by your company-designated physician.

EMERGENCY AND FIRST AID PROCEDURES: Call for medical aid. Employ first aid techniques recommended by the American Red Cross. If irritation or flash burns develop after

exposure, consult a physician.

CARCINOGENICITY: Chromium VI compounds, nickel compounds and silica (crystalline quartz) are classified as IARC Group 1 and NTP Group K carcinogens. Titanium dioxide,

nickel metal/alloys and welding fumes are classified as IARC Group 2B carcinogens.
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CALIFORNIA PROPOSITION 65:

WARNING: These products can expose you to chemicals, including titanium dioxide and/or chromium and/or nickel, which are known to the State of California to cause

cancer, and to carbon monoxide, which is known to the State of California to cause birth defects or other reproductive harm. For more information, go to

www.P65Warnings.ca.gov.

INGREDIENT CAS IARCȵ NTPȷ OSHAȸ 65Ⱥ

ALUMINUM 7429-90-5 --- --- --- ---

CALCIUM CARBONATE 1317-65-3 --- --- --- ---

CHROMIUM 7440-47-3 3
ɇ
, 1

ɇɇ
K
ɇɇ

X
ɇɇ

X
ɇɇ

COLUMBIUM 7440-03-1 --- --- --- ---

FLUORSPAR 7789-75-5 --- --- --- ---

IRON 7439-89-6 --- --- --- ---

IRON OXIDE 1309-37-1 3 --- --- ---

MAGNESIUM CARBONATE 546-93-0 --- --- --- ---

MANGANESE 7439-96-5 --- --- --- ---

MOLYBDENUM 7439-98-7 --- --- --- ---

NICKEL 7440-02-0 2B
ɴ
, 1

ɴɴ
S
ɴ
, K

ɴɴ
--- X

ɴ
, X

ɴɴ

POTASSIUM SILICATE 1312-76-1 --- --- --- ---

SILICA 14808-60-7 1
Ɏ

K --- X

(Amorphous Silica fume) 69012-64-2 3 --- --- ---

SILICON 7440-21-3 --- --- --- ---

SODIUM SILICATE 1344-09-8 --- --- --- ---

TITANIUM 7440-32-6 --- --- --- ---

TITANIUM DIOXIDE 13463-67-7 2B --- --- X

TUNGSTEN 7440-33-7 --- --- --- ---

Ultraviolet Radiation --- 1 --- --- ---

Welding Fumes --- 1 --- --- ---

ȵ�ʹ�/ŶƚĞƌŶĂƚŝŽŶĂů��ŐĞŶĐǇ�ĨŽƌ�ZĞƐĞĂƌĐŚ�ŽŶ��ĂŶĐĞƌ�;ϭ�ʹ��ĂƌĐŝŶŽŐĞŶŝĐ�ƚŽ�,ƵŵĂŶƐ͕�Ϯ��ʹ�WƌŽďĂďůǇ��ĂƌĐŝŶŽŐĞŶŝĐ�ƚŽ�,ƵŵĂŶƐ͕�Ϯ��ʹ�WŽƐƐŝďůǇ��ĂƌĐŝŶŽŐĞŶŝĐ�ƚŽ�,ƵŵĂŶƐ͕�ϯ�ʹ�EŽƚ��ůĂƐƐŝĨŝĂďůĞ�
ĂƐ�ƚŽ�ŝƚƐ��ĂƌĐŝŶŽŐĞŶŝĐŝƚǇ�ƚŽ�,ƵŵĂŶƐ͕�ϰ�ͲͲͲ�WƌŽďĂďůǇ�EŽƚ��ĂƌĐŝŶŽŐĞŶŝĐ�ƚŽ�,ƵŵĂŶƐͿ����ȷ�ʹ�h^�EĂƚŝŽŶĂů�dŽǆŝĐŽůŽŐǇ�WƌŽŐƌĂŵ�;<�ʹ�<ŶŽǁŶ��ĂƌĐŝŶŽŐĞŶ͕�^�ʹ�^ƵƐƉĞĐƚĞĚ��ĂƌĐŝŶŽŐĞŶͿ����ȸ�ʹ�
K^,���ĞƐŝŐŶĂƚĞĚ��ĂƌĐŝŶŽŐĞŶ�>ŝƐƚ����Ⱥ�ʹ��ĂůŝĨŽƌŶŝĂ�WƌŽƉŽƐŝƚŝŽŶ�ϲϱ�;y�ʹ�KŶ�WƌŽƉŽƐŝƚŝŽŶ�ϲϱ�ůŝƐƚͿ������ɇ�ʹ��ŚƌŽŵŝƵŵ�DĞƚĂů�ĂŶĚ��ŚƌŽŵŝƵŵ�///��ŽŵƉŽƵŶĚƐ����ɇɇ�ʹ��ŚƌŽŵŝƵŵ�s/�����ɴ�ʹ�EŝĐŬĞů�
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SECTION 12 – ECOLOGICAL INFORMATION

Welding processes can release fumes directly to the environment. Welding wire can degrade if left outside and unprotected. Residues from welding consumables and processes

could degrade and accumulate in the soil and groundwater.

SECTION 13 – DISPOSAL CONSIDERATIONS

Use recycling procedures if available. Discard any product, residue, packaging, disposable container or liner in an environmentally acceptable manner, in full compliance with

federal, state and local regulations.

SECTION 14 – TRANSPORT INFORMATION

No international regulations or restrictions are applicable. No special precautions are necessary.

SECTION 15 – REGULATORY INFORMATION

Read and understand the manufacturer’s instructions, your employer’s safety practices and the health and safety instructions on the label and the safety data sheet. Observe all

local and federal rules and regulations. Take all necessary precautions to protect yourself and others.

United States EPA Toxic Substance Control Act: All constituents of these products are on the TSCA inventory list or are excluded from listing.

CERCLA/SARA TITLE III: Reportable Quantities (RQs) and/or Threshold Planning Quantities (TPQs):
Ingredient name RQ(lb) TPQ (lb)
Products on this SDS are a solid solution in the form of a solid article. -- --

Spills or releases resulting in the loss of any ingredient at or above its RQ require immediate notification to the National Response Center and to your Local Emergency Planning

Committee.

Section 311 Hazard Class
As shipped: Immediate In use: Immediate delayed

EPCRA/SARA TITLE III 313 TOXIC CHEMICALS: The following metallic components are listed as SARA 313 “Toxic Chemicals” and potentially subject to annual SARA 312 reporting:

Aluminum, Chromium, Manganese and Nickel. See Section 3 for weight percentage.

CANADIANWHMIS CLASSIFICATION: Class D; Division 2, Subdivision A

CANADIAN CONTROLLED PRODUCTS REGULATION: This product has been classified in accordance with the hazard criteria of the CPR and the SDS contains all of the information

required by the CPR.

CANADIAN ENVIRONMENTAL PROTECTION ACT (CEPA): All constituents of these products are on the Domestic Substance List (DSL).

SECTION 16 – OTHER INFORMATION

The following Hazard Statements, provided in the OSHA Hazard Communication Standard (29 CFR Part 1910.1200) correspond to the columns labeled ‘GHS Hazard Statements’

within Section 3 of this safety data sheet. Take appropriate precautions and protective measures to eliminate or limit the associated hazard.

H228: Flammable solid

H250: Catches fire spontaneously if exposed to air

H261: In contact with water releases flammable gases

H271: May cause fire or explosion; strong oxidizer

H301: Toxic if swallowed
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H302: Harmful if swallowed

H311: Toxic in contact with skin

H314: Causes severe skin burns and eye damage

H317: May cause an allergic skin reaction

H319: Causes serious eye irritation

H330: Fatal if inhaled

H332: Harmful if inhaled

H334: May cause allergy or asthma symptoms or breathing difficulties if inhaled

H335: May cause respiratory irritation

H340: May cause genetic defects

H350: May cause cancer

H351: Suspected of causing cancer

H361f: Suspected of damaging fertility or the unborn child

H372: Causes damage to organs through prolonged or repeated exposure

H373: May cause damage to organs through prolonged or repeated exposure

H400: Very toxic to aquatic life.

H410: Very toxic to aquatic life with long lasting effects

H412: Harmful to aquatic life with long lasting effects.

For additional information please refer to the following sources:

USA: American National Standards Institute (ANSI) Z49.1 “Safety inWelding and Cutting”, ANSI/AmericanWelding Society (AWS) F1.5 “Methods for Sampling and Analyzing

Gases from Welding and Allied Processes”, ANSI/AWS F1.1 “Method for Sampling Airborne Particles Generated by Welding and Allied Processes”, AWSF3.2M/F3.2
“Ventilation Guide for Weld Fume”, American Welding Society, 8669 NW 36 Street, # 130, Miami, Florida 33166-6672, Phone: 800-443-9353 or 305-443-9353. Safety

and Health Fact Sheets available from AWS at www.aws.org.

OSHA Publication 2206 (29 C.F.R. 1910), U.S. Government Printing Office, Superintendent of Documents, P.O. Box 371954, Pittsburgh, PA 15250-7954.

Threshold Limit Values and Biological Exposure Indices, American Conference of Governmental Industrial Hygienists (ACGIH), 6500 Glenway Ave., Cincinnati, Ohio

45211, USA.

NFPA 51B “Standard for Fire Prevention During Welding, Cutting and Other Hot Work” published by the National Fire Protection Association, 1 Batterymarch Park,

Quincy, MA 02169.

Canada: CSA Standard CAN/CSA-W117.2-01 “Safety in Welding, Cutting and Allied Processes”.

Hobart Brothers LLC strongly recommends the users of this product study this SDS, the product label information and become aware of all hazards associated with welding.

Hobart Brothers LLC believes this data to be accurate and to reflect qualified expert opinion regarding current research. However, Hobart Brothers LLC cannotmake any expressed

or implied warranty as to this information.
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This Safety Data Sheet (SDS) is for welding consumables and related products and may be used to comply with OSHA's Hazard Communication standard, 29 CFR 1910.1200, and 
Superfund Amendments and Reauthorization Act (SARA) of 1986 Public Law 99-499 and Canadian Workplace Hazardous Materials Information System (WHMIS) per Health 
Canada administrative policy. The OSHA standard must be consulted for specific requirements.  This Safety Data Sheet complies with ISO 11014-1 and ANSI Z400.1.  This document 
is translated in several languages and is available on our website at www.hobartbrothers.com, from your sales representative or by calling customer service at 1 (937) 332-4000. 
 
 SECTION 1 – IDENTIFICATION    
 
Manufacturer/Supplier 
Name: HOBART BROTHERS LLC  Telephone No:   +1 (937) 332-4000 
Address: 101 TRADE SQUARE EAST, TROY, OH  45373 Emergency No:  +1 (800) 424-9300 

  Canadian Address:           2570 NORTH TALBOT ROAD, OLDCASTLE, ONTARIO, CANADA N0R1L0                     Canada: +1 (519) 737-3053 
Website: www.hobartbrothers.com 
 

  Product Type:                      GAS METAL ARC WELDING (GMAW) SOLID WIRE; SUBMERGED ARC WELDING (SAW) SOLID WIRE 
  
  AWS Specification:               ER70S-2, ER70S-3, ER70S-6, AND ER80S-D2; EM-12, EM-12K, EM-13K, EH-12K AND EA-2 
 
  Recommended Use:           GAS METAL ARC WELDING (GMAW) SOLID WIRE; SUBMERGED ARC WELDING (SAW) SOLID WIRE 
  Restrictions on Use:           Use only as indicated for welding operations 
 

 
 SECTION 2 – IDENTIFICATION OF HAZARDS         
 
HAZARD CLASSIFICATION – The products described in Section 1 are not classified as hazardous according to applicable GHS hazard classification criteria as required and defined 
in OSHA Hazard Communication Standard (29 CFR Part 1910.1200).   
  
LABEL ELEMENTS: Hazard Symbol – No symbol required   Signal Word – No signal word required 

   Hazard Statement – Not applicable   Precautionary Statement – Not Applicable 
 
 
HAZARDS NOT OTHERWISE CLASSIFIED 
 
WARNING! - Avoid breathing welding fumes and gases, they may be dangerous to your health. Always use adequate ventilation. Always use appropriate personal protective 
equipment. 
PRIMARY ROUTES OF ENTRY: Respiratory System, Eyes and/or Skin. ARC RAYS: The welding arc can injure eyes and burn skin.  
ELECTRIC SHOCK: Arc welding and associated processes can kill.  See Section 8. FUMES AND GASES: Can be dangerous to your health. 
 
Welding fumes and gases cannot be classified simply.  The composition and quantity of both are dependent upon the metal being welded, the process, procedures and electrodes 
used.  Most fume ingredients are present as complex oxides and compounds and not as pure metals.  When the electrode is consumed, the fume and gas decomposition products 
generated are different in percent and form from the ingredients listed in Section 3.  Decomposition products of normal operation include those originating from the volatilization, 
reaction or oxidation, plus those from the base metal and coating, etc., of the materials shown in Section 3 of this Safety Data Sheet.  Monitor for the component materials 
identified in the list in Section 3.   
 
Fumes from the use of this product may contain complex oxides or compounds of the following elements and molecules: amorphous silica fume, copper, manganese and 
zirconium. Other reasonably expected constituents of the fume would also include complex oxides of iron, titanium, silicon, and molybdenum.  Gaseous reaction products may 
include carbon monoxide and carbon dioxide.  Ozone and nitrogen oxides may be formed by the radiation from the arc.  Other conditions which also influence the composition 
and quantity of the fumes and gases to which workers may be exposed include:  coatings on the metal being welded (such as paint, plating or galvanizing), the number of welders 
and the volume of the work area, the quality and amount of ventilation, the position of the welder's head with respect to the fume plume, as well as the presence of contaminants 
in the atmosphere (such as chlorinated hydrocarbon vapors from cleaning and degreasing activities).  One recommended way to determine the composition and quantity of 
fumes and gases to which workers are exposed is to take an air sample inside the welder's helmet if worn or in the worker's breathing zone. See ANSI/AWS F1.1 and F1.3, available 
from the "American Welding Society", 8669 NW 36 Street, # 130, Miami, Florida 33166-6672, Phone: 800-443-9353 or 305-443-9353. Also, from AWS is F1.3 "Evaluating 
Contaminants in the Welding Environment - A Sampling Strategy Guide", which gives additional advice on sampling. 
 
 SECTION 3 – COMPOSITION/INFORMATION ON INGREDIENTS         
 
HAZARDOUS INGREDIENTS  
 
IMPORTANT - This section covers the hazardous materials from which this product is manufactured.  This data has been classified according to the criteria of the Globally 
Harmonized System of Classification and Labeling of Chemicals (GHS) as required and defined in OSHA Hazard Communication Standard (29 CFR Part 1910.1200).  The fumes 
and gases produced during welding with normal use of this product are addressed in Section 8.   

     
 

INGREDIENT 
 

CAS NO.  
 

EINECSΓ 
 

% WEIGHT 
 

 
 

GHS Classification(s) 

 
GHS HAZARD 
STATEMENTS   

    (See Section 16 for 
Complete Phrases) 

ALUMINUM(1) 7429-90-5 231-072-3 0-0.1 

 
Powder (pyrophoric): 
- Pyr. Sol. 1(2) 

- Water-react. 2(3) 

Powder (Stabilized): 
- Flam. Sol. 1(4) 

- Water-react. 2(3) 

 
 
H250 
H261 
 
H228 
H261 
 

COPPER(5) 7440-50-8 231-159-6 0.1-5 NONE  

IRON 7439-89-6 231-096-4 80-90 NONE  

MANGANESE 7439-96-5 231-105-1 0.1-10 
- Acute Tox. 4 (Inhalation) (6) 
- Acute Tox 4 (Oral) (6) 

-  STOT RE 1(8) 

H332 
H302 
H372 
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INGREDIENT 

 
CAS NO.  

 
EINECSΓ 

 
% WEIGHT 

 

 
 

GHS Classification(s) 

 
GHS HAZARD 
STATEMENTS   

    (See Section 16 for 
Complete Phrases) 

MOLYBDENUM(7) 7439-98-7 231-107-2 0.1-1.9       
 
- STOT RE 2(8) 
- Eye Irrit. 2(9) 
- STOT SE 3(10) 

 
H373 
H319 
H335 

(Amorphous Silica 
Fume) 69012-64-2 273-761-1 --- NONE  

SILICON 7440-21-3 231-130-8 0.1-5 NONE 
 

TITANIUM(1) 7440-32-6 231-142-3 0-0.2 NONE 
 

TITANIUM DIOXIDE 
[Fume constituent] 13463-67-7 236-675-5 Varies - Carc. 2(11) H351 

ZIRCONIUM(1) 7440-67-7 231-176-9 0-0.1 
 
- Pyr. Sol. 1(2) 
- Water-react. 1(3) 

 
H250 
H260 

 
--- Dashes indicate the ingredient is not present within the group of products   Γ – European Inventory of Existing Chemical Substance Number (1) Present only in ER70S-2   
(2) Pyrophoric solid (Category 1)  (3) Substance or mixture which in contact with water emits flammable gases (Cat. 1, 2 and 3)  (4) Flammable solid (Cat. 1 and 2)  (5) Copper, if 
contained in the product, is clearly visible and only present as a surface coating  (6) Acute toxicity (Cat. 1, 2, 3 and 4)  (7) Present only in ER80S-D2 and EA-2  (8) Specific target 
organ toxicity (STOT) – repeated exposure (Cat. 1 and 2)  (9) Serious eye damage/eye irritation (Cat. 1 and 2)  (10) Specific target organ toxicity (STOT) – single exposure ((Cat. 1, 
2) and Cat. 3 for narcotic effects and respiratory tract irritation, only)  (11) Carcinogenicity (Cat. 1A, 1B and 2) 
 
SECTION 4 – FIRST AID MEASURES         
 
INGESTION:  Not an expected route of exposure.  Do not eat, drink, or smoke while welding; wash hands thoroughly before performing these activities.  If symptoms develop, 
seek medical attention at once. 
INHALATION during welding: If breathing is difficult, provide fresh air and contact physician.  If breathing has stopped, perform artificial respiration and obtain medical assistance 
at once. 
SKIN CONTACT during welding:  Remove contaminated clothing and wash the skin thoroughly with soap and water. If symptoms develop, seek medical attention at once. 
EYE CONTACT during welding:   Dust or fume from this product should be flushed from the eyes with copious amounts of clean, tepid water until victim is transported to an 
emergency medical facility.  Do not allow victim to rub or keep eyes tightly closed.  Obtain medical assistance at once.   
Arc rays can injure eyes.  If exposed to arc rays, move victim to dark room, remove contact lenses as necessary for treatment, cover eyes with a padded dressing and rest.  Obtain 
medical assistance if symptoms persist. 
 
Section 11 of this SDS covers the acute effects of overexposure to the various ingredients within the welding consumable.  Section 8 of this SDS lists the exposure limits and 
covers methods for protecting yourself and your co-workers.   
 
 SECTION 5 – FIRE-FIGHTING MEASURES         
 
Fire Hazards:  Welding consumables applicable to this sheet as shipped are nonreactive, nonflammable, non-explosive and essentially nonhazardous until welded.  
 
Welding arcs and sparks can ignite combustibles and flammable products. If there are flammable materials, including fuel or hydraulic lines, in the work area and the worker 
cannot move the work or the flammable material, a fire-resistant shield such as a piece of sheet metal or fire resistant blanket should be placed over the flammable material.  If 
welding work is conducted within 35 feet or so of flammable materials, station a responsible person in the work zone to act as fire watcher to observe where sparks are flying 
and to grab an extinguisher or sound the alarm if needed. 
Unused welding consumables may remain hot for a period of time after completion of a welding process.  See American National Standard Institute (ANSI) Z49.1 for further 
general safety information on the use and handling of welding consumables and associated procedures.  
Suitable Extinguishing Media:  This product, as shipped, is essentially nonhazardous until welded; therefore, use a suitable extinguishing agent for a surrounding fire.   
Unsuitable Extinguishing Media: None known.   
 
 SECTION 6 - ACCIDENTAL RELEASE MEASURES         
 
In the case of a release of solid welding consumable products, solid objects can be picked up and placed into a disposal container.  If airborne dust and/or fume is present, use 
adequate engineering controls and, if needed, personal protection to prevent overexposure. Refer to recommendations in Section 8.  Wear proper personal protective equipment 
while handling.  Do not discard as general trash.   
 
 SECTION 7 - HANDLING AND STORAGE         
 
HANDLING:  No specific requirements in the form supplied.  Handle with care to avoid cuts.  Wear gloves when handling welding consumables.  Avoid exposure to dust.  Do not 
ingest.  Some individuals can develop an allergic reaction to certain materials.  Retain all warning and product labels.   
STORAGE:  Keep separate from acids and strong bases to prevent possible chemical reactions. 
 
 SECTION 8 - EXPOSURE CONTROLS AND PERSONAL PROTECTION         
 
Read and understand the instructions and the labels on the packaging.  Welding fumes do not have a specific OSHA PEL (Permissible Exposure Limit) or ACGIH TLV (Threshold 
Limit Value). The OSHA PEL for Particulates – Not Otherwise Regulated (PNOR) is 5 mg/m3 – Respirable Fraction, 15 mg/m3 – Total Dust.  The ACGIH TLV for Particles – Not 
Otherwise Specified (PNOS) is 3 mg/m3 – Respirable Particles, 10 mg/m3 – Inhalable Particles.  The individual complex compounds within the fume may have a lower OSHA PEL 
or ACGIH TLV than the OSHA PNOR and ACGIH PNOS.  An Industrial Hygienist, the OSHA PELs for Air Contaminants (29 CFR 1910.1000), and the ACGIH TLVs should be consulted 
to determine the specific fume constituents present and their respective exposure limits.  All exposure limits are in milligrams per cubic meter (mg/m3). 
 
INGREDIENT CAS  EINECS OSHA PEL  ACGIH TLV    
ALUMINUM### 7429-90-5 231-072-3 5 R*, 15 (Dust) 1 R* {A4} 
    5 (Welding fumes, as Al)   
COPPER 7440-50-8 231-159-6 0.1 (Fume), 1 (Dust) 0.2 (Fume), 1 (Dust)   
IRON+ 7439-89-6 231-096-4 5 R* 5 R* (Fe2O3) {A4}  
IRON OXIDE 1309-37-1 215-168-2 10 (Oxide Fume) 5 R* (Fe2O3) {A4} 
MANGANESE# 7439-96-5 231-105-1 5 CL ** (Fume) 0.1 I* {A4} i  
   1, 3 STEL*** � 0.02 R* ii 
MOLYBDENUM 7439-98-7 231-107-2 5 R* 3 R*; 10 I* (Ele and Insol)   
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    0.5 R* (Sol Cpnds) {A3}  

  (Amorphous Silica Fume) 69012-64-2 273-761-1 0.8 2 R*  
SILICON+ 7440-21-3 231-130-8 5 R* 3 R* 
TITANIUM+ 7440-32-6 231-142-3 5 R* 3 R*  
TITANIUM DIOXIDE 13463-67-7 236-675-5 15 (Dust) 10 {A4} 
ZIRCONIUM 7440-67-7 231-176-9 5  (Zr Cpnds) 5, 10 STEL*** (Zr Cpnds) {A4} 
   5, 10 STEL***�(Zr Cpnds) 
 
 R* - Respirable Fraction    I* - Inhalable Fraction   ** - Ceiling Limit    *** - Short Term Exposure Limit    + - As a nuisance particulate covered under "Particulates Not Otherwise 
Regulated" by OSHA or "Particulates Not Otherwise Classified" by ACGIH    ++ - Crystalline silica is bound within the product as it exists in the package.  However, research 
indicates silica is present in welding fume in the amorphous (noncrystalline) form    #- Reportable material under Section 313 of SARA   ### - Reportable material under Section 
313 of SARA as dust or fume   � - NIOSH REL TWA and STEL    � � - AIHA Ceiling Limit of 1 mg/m3   i - Limit of 0.1 mg/m3 is for Inhalable Mn in 2015 by ACGIH  ii - Limit of 0.02 
mg/m3 is for Respirable Mn in 2015 by ACGIH  Ele – Element    Sol – Soluble    Insol – Insoluble    Inorg – Inorganic    Cpnds – Compounds    NOS – Not Otherwise Specified    {A1} - 
Confirmed Human Carcinogen per ACGIH    {A2} - Suspected Human Carcinogen per ACGIH    {A3} - Confirmed Animal Carcinogen with Unknown Relevance to Humans per ACGIH    
{A4} - Not Classifiable as a Human Carcinogen per ACGIH    {A5} - Not Suspected as a Human Carcinogen per ACGIH (noncrystalline form)     EINECS – European Inventory of 
Existing Commercial Chemical Substances    OSHA – U.S. Occupational Safety and Health Admininstration    ACGIH – American Conference of Governmental Industrial Hygienists 

 
VENTILATION:  Use enough ventilation or local exhaust at the arc or both to keep the fumes and gases below the PEL/TLV in the worker's breathing zone and the general area.  
Train the welder to keep his head out of the fumes. 
RESPIRATORY PROTECTION:  Use NIOSH approved or equivalent fume respirator or air supplied respirator when welding in confined space or where local exhaust or ventilation 
does not keep exposure below the regulatory limits. 
EYE PROTECTION:  Wear helmet or use face shield with filter lens for open arc welding processes.  As a rule of thumb begin with Shade Number 14.  Adjust if needed by selecting 
the next lighter and/or darker shade number.  Provide protective screens and flash goggles, if necessary, to shield others from the weld arc flash. 
PROTECTIVE CLOTHING:  Wear hand, head and body protection which help to prevent injury from radiation, sparks and electrical shock.  See ANSI Z49.1.  At a minimum this 
includes welder's gloves and a protective face shield, and may include arm protectors, aprons, hats, shoulder protection as well as dark non-synthetic clothing.  Train the welder 
not to touch live electrical parts and to insulate himself from work and ground. 
PROCEDURE FOR CLEANUP OF SPILLS OR LEAKS:  Not applicable 
SPECIAL PRECAUTIONS (IMPORTANT): When welding with electrodes that require special ventilation (such as stainless or hard facing, or other products which require special 
ventilation, or on lead- or cadmium-plated steel and other metals or coatings like galvanized steel, which produce hazardous fumes) maintain exposure below the PEL/TLV.  Use 
industrial hygiene monitoring to ensure that your use of this material does not create exposures which exceed PEL/TLV.  Always use exhaust ventilation.  Refer to the following 
sources for important additional information: American National Standard Institute (ANSI) Z49.1; Safety in Welding and Cutting published by the American Welding Society, 8669 
NW 36 Street, # 130, Miami, Florida 33166-6672, Phone: 800-443-9353 or 305-443-9353, and OSHA Publication 2206 (29 CFR 1910), U.S. Government Printing Office, Washington, 
DC 20402. 
 
 SECTION  9 – PHYSICAL AND CHEMICAL PROPERTIES         
 
Welding consumables applicable to this sheet as shipped are nonreactive, nonflammable, non-explosive and essentially nonhazardous until welded.   
PHYSICAL STATE:   Solid  
APPEARANCE:  Solid, round wire   
COLOR:  Gray or Copper (shiny metallic) 
ODOR:  Not Applicable  
ODOR THRESHOLD:   Not Applicable  
pH:  Not Applicable 
MELTING POINT/FREEZING POINT:   Not Available 

   INITIAL BOILING POINT AND BOILING RANGE:   Not Available 
FLASH POINT:  Not Available 
EVAPORATION RATE:   Not Applicable 
FLAMMABILITY (SOLID, GAS):   Not Available 
UPPER/LOWER FLAMMABILITY OR EXPLOSIVE LIMITS:  Not Available 
VAPOR PRESSURE:   Not Applicable  
VAPOR DENSITY:   Not Applicable 
RELATIVE DENSITY:   Not Available 
SOLUBILITY(IES):  Not Available 
PARTITION COEFFICIENT: N-OCTANOL/WATER:  Not Applicable 
AUTO-IGNITION TEMPERATURE:   Not Available 
DECOMPOSITION TEMPERATURE:   Not Available 
VISCOSITY:  Not Applicable 

  EXPLOSIVE PROPERTIES:  Not Available 
  OXIDIZING PROPERTIES:  Not Available 

 
 
 SECTION 10 – STABILITY AND REACTIVITY         
 
GENERAL:  Welding consumables applicable to this sheet are solid and nonvolatile as shipped.  This product is only intended for use per the welding parameters it was designed 
for.  When this product is used for welding, hazardous fumes may be created. Other factors to consider include the base metal, base metal preparation and base metal coatings. 
All of these factors can contribute to the fume and gases generated during welding. The amount of fume varies with the welding parameters. 
STABILITY: This product is stable under normal conditions.  
REACTIVITY: Contact with acids or strong bases may cause generation of gas. 

 
 SECTION 11 – TOXICOLOGICAL INFORMATION         
 
Short-Term (Acute) Overexposure Effects:  Welding Fumes - May result in discomfort such as dizziness, nausea or dryness or irritation of nose, throat or eyes.  
Aluminum/Aluminum Oxide - Irritation of the respiratory system. Copper - Metal fume fever characterized by metallic taste, tightness of chest and fever.  Symptoms may last 
24 to 48 hours following overexposure.  Iron, Iron Oxide - None are known.  Treat as nuisance dust or fume.  Manganese - Metal fume fever characterized by chills, fever, upset 
stomach, vomiting, irritation of the throat and aching of body.  Recovery is generally complete within 48 hours of the overexposure.  Molybdenum - Irritation of the eyes, nose 
and throat. Molybdenum - Irritation of the eyes, nose and throat.   Silica (Amorphous) - Dust and fumes may cause irritation of the respiratory system, skin and eyes. Titanium 
Dioxide - Irritation of respiratory system. Zirconium - May cause irritation of the eyes, nose and throat due to mechanical effects. 

Long-Term (Chronic) Overexposure Effects:  Welding Fumes - Excess levels may cause bronchial asthma, lung fibrosis, pneumoconiosis or "siderosis."  Studies have concluded 
that there is sufficient evidence for ocular melanoma in welders. Aluminum/Aluminum Oxide- Pulmonary fibrosis and emphysema. Copper - Copper poisoning has been reported 
in the literature from exposure to high levels of copper.  Liver damage can occur due to copper accumulating in the liver characterized by cell destruction and cirrhosis.  High 
levels of copper may cause anemia and jaundice.  High levels of copper may cause central nervous system damage characterized by nerve fiber separation and cerebral 
degeneration.  Iron, Iron Oxide Fumes - Can cause siderosis (deposits of iron in lungs) which some researchers believe may affect pulmonary function.  Lungs will clear in time 
when exposure to iron and its compounds ceases.  Iron and magnetite (Fe3O4) are not regarded as fibrogenic materials.  Manganese - Long-term overexposure to manganese 
compounds may affect the central nervous system.  Symptoms may be similar to Parkinson's disease and can include slowness, changes in handwriting, gait impairment, muscle 
spasms and cramps and less commonly, tremor and behavioral changes.  Employees who are overexposed to manganese compounds should be seen by a physician for early 
detection of neurologic problems.  Overexposure to manganese and manganese compounds above safe exposure limits can cause irreversible damage to the central nervous 
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system, including the brain, symptoms of which may include slurred speech, lethargy, tremor, muscular weakness, psychological disturbances and spastic gait.  Molybdenum - 
Prolonged overexposure may result in loss of appetite, weight loss, loss of muscle coordination, difficulty in breathing and anemia. Silica (Amorphous) - Research indicates that 
silica is present in welding fume in the amorphous form.  Long term overexposure may cause pneumoconiosis.  Non-crystalline forms of silica (amorphous silica) are considered 
to have little fibrotic potential.  Titanium Dioxide - Pulmonary irritation and slight fibrosis. Zirconium - May cause pulmonary fibrosis and pneumoconiosis.   
 
MEDICAL CONDITIONS AGGRAVATED BY EXPOSURE:  Persons with pre-existing impaired lung functions (asthma-like conditions).  Persons with a pacemaker should not go near 
welding and cutting operations until they have consulted their doctor and obtained information from the manufacturer of the device.  Respirators are to be worn only after being 
medically cleared by your company-designated physician. 
 
EMERGENCY AND FIRST AID PROCEDURES:  Call for medical aid.  Employ first aid techniques recommended by the American Red Cross.  If irritation or flash burns develop after 
exposure, consult a physician. 
 
CARCINOGENICITY:  Titanium dioxide and welding fumes are classified as IARCE Group 2B carcinogens. 
 
CALIFORNIA PROPOSITION 65:  WARNING: These products contain or produce a chemical known to the State of California to cause cancer and birth defects (or other reproductive 
harm).  (California Health & Safety Code Section 25249.5 et seq.) 
 

INGREDIENT CAS IARCΕ NTPΖ OSHAΗ 65Θ 
ALUMINUM 7429-90-5 --- --- --- --- 
COPPER 7440-50-8 --- --- --- --- 
IRON 7439-89-6 --- --- --- --- 
IRON OXIDE 1309-37-1 3 --- --- --- 
MANGANESE 7439-96-5 --- --- --- --- 
MOLYBDENUM 7439-98-7 --- --- --- --- 
(Amorphous Silica fume) 69012-64-2 3 --- --- --- 
SILICON 7440-21-3 --- --- --- --- 
TITANIUM 7440-32-6 --- --- --- --- 
TITANIUM DIOXIDE 13463-67-7 2B --- --- X 
Welding Fumes --- 2B --- --- --- 
ZIRCONIUM 7440-67-7 --- --- --- --- 

 
Ε – International Agency for Research on Cancer (1 – Carcinogenic to Humans, 2A – Probably Carcinogenic to Humans, 2B – Possibly Carcinogenic to Humans, 3 – Not Classifiable 
as to its Carcinogenicity to Humans, 4 --- Probably Not Carcinogenic to Humans)    Ζ – US National Toxicology Program (K – Known Carcinogen, S – Suspected Carcinogen)    Η – 
OSHA Designated Carcinogen List    Θ – California Proposition 65 (X – On Proposition 65 list)      Σ – Chromium Metal and Chromium III Compounds    ΣΣ – Chromium VI    Ψ – Silica 
Crystalline α-Quartz   --- Dashes indicate the ingredient is not listed with the IARC, NTP, OSHA or Proposition 65   

 
 

 SECTION 12 – ECOLOGICAL INFORMATION         
 
Welding processes can release fumes directly to the environment. Welding wire can degrade if left outside and unprotected. Residues from welding consumables and processes 
could degrade and accumulate in the soil and groundwater.   
 
 SECTION 13 – DISPOSAL CONSIDERATIONS         
 
Use recycling procedures if available. Discard any product, residue, packaging, disposable container or liner in an environmentally acceptable manner, in full compliance with 
federal, state and local regulations. 
 
 SECTION 14 – TRANSPORT INFORMATION         
 
No international regulations or restrictions are applicable. No special precautions are necessary. 
 
 SECTION 15 – REGULATORY INFORMATION         
 
Read and understand the manufacturer’s instructions, your employer’s safety practices and the health and safety instructions on the label and the safety data sheet. Observe all 
local and federal rules and regulations. Take all necessary precautions to protect yourself and others. 
United States EPA Toxic Substance Control Act: All constituents of these products are on the TSCA inventory list or are excluded from listing. 
 
CERCLA/SARA TITLE III:  Reportable Quantities (RQs) and/or Threshold Planning Quantities (TPQs): 
 
Ingredient name  RQ(lb) TPQ (lb) 
Products on this SDS are a solid solution in the form of a solid article.  --  -- 
 
Spills or releases resulting in the loss of any ingredient at or above its RQ require immediate notification to the National Response Center and to your Local Emergency Planning 
Committee. 
 
Section 311 Hazard Class 
As shipped:  Immediate  In use: Immediate delayed 
 
EPCRA/SARA TITLE III 313 TOXIC CHEMICALS:  The following metallic components are listed as SARA 313 “Toxic Chemicals” and potentially subject to annual SARA 312 reporting: 
Copper and Manganese.  See Section 3 for weight percentage.   
 
CANADIAN WHMIS CLASSIFICATION: Class D; Division 2, Subdivision A 
 
CANADIAN CONTROLLED PRODUCTS REGULATION:  This product has been classified in accordance with the hazard criteria of the CPR and the SDS contains all of the information 
required by the CPR. 
 
CANADIAN ENVIRONMENTAL PROTECTION ACT (CEPA): All constituents of these products are on the Domestic Substance List (DSL). 
 
 SECTION 16 – OTHER INFORMATION         
 
The following Hazard Statements, provided in the OSHA Hazard Communication Standard (29 CFR Part 1910.1200) correspond to the columns labeled ‘GHS Hazard Statements’ 
within Section 3 of this safety data sheet.  Take appropriate precautions and protective measures to eliminate or limit the associated hazard.  

H228: Flammable solid 
H250: Catches fire spontaneously if exposed to air 
H260: In contact with water releases flammable gases which may ignite spontaneously 
H261: In contact with water releases flammable gases 
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H302: Harmful if swallowed 
H319: Causes serious eye irritation 
H332: Harmful if inhaled 
H335: May cause respiratory irritation 
H351: Suspected of causing cancer 
H372: Causes damage to organs through prolonged or repeated exposure 
H373: May cause damage to organs through prolonged or repeated exposure 

 
For additional information please refer to the following sources: 
USA:   American National Standard Institute (ANSI) Z49.1 “Safety in Welding and Cutting”, ANSI/American Welding Society (AWS) F1.5 “Methods for Sampling and Analyzing 

Gases from Welding and Allied Processes”, ANSI/AWS F1.1 “Method for Sampling Airborne Particles Generated by Welding and Allied Processes”, AWSF3.2M/F3.2 
“Ventilation Guide for Weld Fume”, American Welding Society, 8669 NW 36 Street, # 130, Miami, Florida 33166-6672, Phone: 800-443-9353 or 305-443-9353, . Safety 
and Health Fact Sheets available from AWS at www.aws.org. 

 OSHA Publication 2206 (29 C.F.R. 1910), U.S. Government Printing Office, Superintendent of Documents, P.O. Box 371954, Pittsburgh, PA 15250-7954. 
 Threshold Limit Values and Biological Exposure Indices, American Conference of Governmental Industrial Hygienists (ACGIH), 6500 Glenway Ave., Cincinnati, Ohio 
45211, USA. 

NFPA 51B “Standard for Fire Prevention During Welding, Cutting and Other Hot Work” published by the National Fire Protection Association, 1 Batterymarch Park, 
Quincy, MA 02169. 

Canada:   CSA Standard CAN/CSA-W117.2-01 “Safety in Welding, Cutting and Allied Processes”. 
 
Hobart Brothers LLC strongly recommends the users of this product study this SDS, the product label information and become aware of all hazards associated with welding.  
Hobart Brothers LLC believes this data to be accurate and to reflect qualified expert opinion regarding current research.  However, Hobart Brothers LLC cannot make any expressed 
or implied warranty as to this information.  
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This Safety Data Sheet (SDS) is for welding consumables and related products and may be used to comply with OSHA's Hazard Communication standard, 29 CFR 1910.1200, and 
Superfund Amendments and Reauthorization Act (SARA) of 1986 Public Law 99-499 and Canadian Workplace Hazardous Materials Information System (WHMIS) per Health 
Canada administrative policy. The OSHA standard must be consulted for specific requirements.  This Safety Data Sheet complies with ISO 11014-1 and ANSI Z400.1.  This document 
is translated in several languages and is available on our website at www.hobartbrothers.com, from your sales representative or by calling customer service at 1 (937) 332-4000. 
 
 SECTION 1 – IDENTIFICATION   
 
Manufacturer/Supplier 
Name: HOBART BROTHERS LLC  Telephone No:   +1 (937) 332-4000 
Address: 101 TRADE SQUARE EAST, TROY, OH  45373 Emergency No:  +1 (800) 424-9300 
Canadian Address:           2570 NORTH TALBOT ROAD, OLDCASTLE, ONTARIO, CANADA N0R1L0                     Canada:               +1 (519) 737-3053 
Website: www.hobartbrothers.com 
 

  Products Type:  TUBULAR ARC WELDING ELECTRODES  
GROUP A: Product For:   Gas Shielded Carbon and Low Alloy Steel 
Trade Name:  ECLIPSE RXR-XLS, ULTIMET 716; FABCO 11, 22, 37, 72, 73, 82HD, 85, 90, 105D2, 711M, 791, 811A1, EXCEL-ARC 71, FABDUAL T9M, HORNET, RXR, RXR-

XLS, SUPER-COR, TR70, TRIPLE-7, TRIPLE-8, XL-71;  FABCOR 70, 71, 80D2, 80XLS, 86R, 96, 702, F6, F6LS, ULTIMET 716; FLUX-COR 2, 7, 37, 80A1; 
GALVACOR; HOBART 71T, 71TM, 77TM, E71T-GS; METAL-COR 6, 6L, 80D2, EN-VISION; METALLOY 70R, 76, X-CEL; SPEED-ALLOY 70, 71, 71A, 71-V, 719, 
75; SPEED-COR 6; TM 55, 81A1, 95D2, RX7; VERSATILE; VERTI-COR I, II, III; VISION AP70, HiDep 70, MetCOR 70; SubCOR EM12K-S, EM13K-S, EM13K-S 
MOD 

GROUP B: Product For:  Self-Shielded Carbon Steel 
Trade Name:    FABSHIELD 4, 21B, 23, 55, 7027; SELF-SHIELD 4, 11, 11GS; SPEED-SHIELD 11, GS; TM 44, 121, 123 
GROUP C: Product For:  Carbon and Low Alloy Steel 
Trade Name:  FABCO ELEMENT 70C, 70M, 71C, 71M, 71Ni1C, 71Ni1M, 71T1C, 71T1M, 81K2C, 81Ni2C, 81K2M;  FABCO 70XHP, 71 HYD, 71 HYN, 80K2-C, 81B2, 81K2-C, 

81N1, 85K2, 85XHP, 90K2, 91B3, 91K2-C, 95K2, 101, 101K3, 101M, 107G, 110, 110K3-M, 111-V, 115, 115K3, 125K4, 712 C, 712M, 750C, 750M, 803, 
811B2, 811N1, 811W,  812 Ni1M, 881K2, 910, 911B3, 911N2, 1101K3-C, MIL-101-TM, PREMIER 70, XL525; FABCO XTREME 71, 81K2C, 101, 120, B2, B3, 
B3V; FABCOR 80B2, 80N1, 80N2, 90, 90B3, 100, 100N2G, 209, 1100, 4130SR, ACE, CVN, EDGE, EDGE D2, EDGE MC, EDGE Ni1, G3, MATRIX; FABCOR 
ELEMENT 70C6, 80Ni1; FABSHIELD 3Ni1, 71K6, 71K6-NP, 71T8, 81N1, 81N1+, 81N2, 91T8, K54, PIPE ROOT 1, XLNT-6, XLR-8, X80, X90, X100, OFFSHORE 
71Ni, OFFSHORE 81Ni; FLUX-COR 90K2; FORMULA XL8Ni1, XL8Ni1-C, XL550; HOBART SSW-10; METAL-COR MAXIM; METALLOY 71, 71SG, 90, 92-S, F2-
S,  100F3-S, 120-S, B2-S, B3-S, N1-S, N2-S, VANTAGE, W-S; MX2; PW-201; SPEED-ALLOY 81Ni1-V, 81Ni2-V, 91B3, 115, 125, 712, 712M, 790; TM 81N2, 
81W, 91N2, 111K3, 770, 771, 71HYN, 811N1, 811N2, 811N3, 911N2, 991K2, 1101K3-M; VERTI-COR 70, 72, 81Ni2, 91B3, 91K2, 91Ni2, IINi1; MEGAFIL 
810M, 710M, 713R, 350B, 731B, 235M, 825R, 735B 240M, 716R, 819R, 740B, 281 M, 281MCr, 781R, 781RCr, 281B, 741M, 610M, 940M, 742M, 
1100M, 550R, 610R, 620R, 690R, 741B, 501B, 610B, 742B, 745, 807M, 807B, 236M, 237M, 836R, P36B, 736B, 737B; SubCOR SL 731, SL 840 HC, SL 735 
1W, SL 735 2W, SL 735 3W, SL 735 4W, SL 735 5W, SL 741, SL 742, SL 745, SL 281 Cr, SL P1, SL P1 MOD, SL P11, SL P12 MOD, SL P36, SL P22, SL P24;  
SubCOR 92-S, F2-S, 100F3-S, 120-S, N1-S, W-S, B2-S, B3-S, 4130 SR 

GROUP D: Product For:  Corrosion Resisting Steel 
Trade Name:   FABCO 5055, B6, B9 FABCOR 409, F6W; FABLOY 409, 439; FABTUF 960; POWERCORE 91; MEGAFIL P5M; SubCOR SL P5, SL P9, SL P91, SL P92 
 
AWS Specification: Varies 
 
Recommended Use: TUBULAR ARC WELDING ELECTRODES 
Restrictions on Use:   Use only as indicated for welding operations.   
 
 SECTION 2 – IDENTIFICATION OF HAZARDS         
 
HAZARD CLASSIFICATION – The products described in Section 1 are not classified as hazardous according to applicable GHS hazard classification criteria as required and defined 
in OSHA Hazard Communication Standard (29 CFR Part 1910.1200).   
  
LABEL ELEMENTS: Hazard Symbol – No symbol required   Signal Word – No signal word required 

   Hazard Statement – Not applicable   Precautionary Statement – Not Applicable 
 
 
HAZARDS NOT OTHERWISE CLASSIFIED 
 
WARNING! - Avoid breathing welding fumes and gases, they may be dangerous to your health. Always use adequate ventilation. Always use appropriate personal protective 
equipment. 
PRIMARY ROUTES OF ENTRY: Respiratory System, Eyes and/or Skin. ARC RAYS: The welding arc can injure eyes and burn skin.  
ELECTRIC SHOCK: Arc welding and associated processes can kill.  See Section 8. FUMES AND GASES: Can be dangerous to your health. 
 
Welding fumes and gases cannot be classified simply.  The composition and quantity of both are dependent upon the metal being welded, the process, procedures and electrodes 
used.  Most fume ingredients are present as complex oxides and compounds and not as pure metals.  When the electrode is consumed, the fume and gas decomposition products 
generated are different in percent and form from the ingredients listed in Section 3.  Decomposition products of normal operation include those originating from the volatilization, 
reaction or oxidation, plus those from the base metal and coating, etc., of the materials shown in Section 3 of this Safety Data Sheet.  Monitor for the component materials 
identified in the list in Section 3.   
 
Fumes from the use of this product may contain complex oxides or compounds of the following elements and molecules: amorphous silica fume, antimony trioxide, barium, 
calcium oxide, chromium, cobalt, copper, fluorspar or fluorides, lithium, manganese, nickel, silica and strontium. Other reasonably expected constituents of the fume would also 
include complex oxides of iron, titanium, silicon and molybdenum.  Gaseous reaction products may include carbon monoxide and carbon dioxide.  Ozone and nitrogen oxides 
may be formed by the radiation from the arc.  Other conditions which also influence the composition and quantity of the fumes and gases to which workers may be exposed 
include:  coatings on the metal being welded (such as paint, plating or galvanizing), the number of welders and the volume of the work area, the quality and amount of ventilation, 
the position of the welder's head with respect to the fume plume, as well as the presence of contaminants in the atmosphere (such as chlorinated hydrocarbon vapors from 
cleaning and degreasing activities).  One recommended way to determine the composition and quantity of fumes and gases to which workers are exposed is to take an air sample 
inside the welder's helmet if worn or in the worker's breathing zone. See ANSI/AWS F1.1 and F1.3, available from the "American Welding Society", 8669 NW 36 Street, # 130, 
Miami, Florida 33166-6672, Phone: 800-443-9353 or 305-443-9353. 
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 SECTION 3 – COMPOSITION/INFORMATION ON INGREDIENTS         
 
HAZARDOUS INGREDIENTS  
 
IMPORTANT - This section covers the hazardous materials from which this product is manufactured.  This data has been classified according to the criteria of the Globally 
Harmonized System of Classification and Labeling of Chemicals (GHS) as required and defined in OSHA Hazard Communication Standard (29 CFR Part 1910.1200).  The fumes 
and gases produced during welding with normal use of this product are addressed in Section 8.   
 
 

 
INGREDIENT 

 
CAS NO.  

 
EINECSr 

GROUP AND %WEIGHT  
GHS Classification(s) 

 
GHS HAZARD 
STATEMENTS   

   A     B       C D   (See Section 16 for 
Complete Phrases) 

ALUMINUM 7429-90-5 231-072-3 <2 <5 <3(1) --- 

Powder (pyrophoric): 
- Pyr. Sol. 1(2) 

- Water-react. 2(3) 

Powder (Stabilized): 
- Flam. Sol. 1(4) 

- Water-react. 2(3) 

 
H250 
H261 
 
H228 
H261 
 

ALUMINUM 
OXIDE 1344-28-1 215-691-6 --- --- <3 --- NONE 

 

ANTIMONY 
TRIOXIDE 1309-64-4 215-175-0 --- --- <1(5) --- - Carc. 2(6) 

 
H351 

BARIUM 
CMPDS (as Ba) 7440-39-3 231-149-1 --- --- <2(7) --- NONE  

BARIUM 
FLOURIDE 7787-32-8 232-108-0 --- <12(8)  <12(9) ---  NONE  

CALCIUM 
CARBONATE 1317-65-3 215-279-6 --- <2(10) <2(10) --- NONE  

CERIUM OXIDE 1306-38-3 215-150-4 --- --- <2(11)  ---  NONE  

CHROMIUM 
(metal) 7440-47-3 231-157-5 --- --- <3    5-20 NONE  

COBALT 7440-48-4 231-158-0 --- --- <1(12)  --- 
- Resp. Sens. 1(13) 

- Skin Sens. 1(14) 

- Aquatic Chronic 4 
H334 
H317 
H413 

COPPER 7440-50-8 231-159-6 <1(15) --- <2(15) <1(15) NONE  

FLUORSPAR 7789-75-5 232-188-7 <5(16) <10 <5 --- NONE  

IRON 7439-89-6 231-096-4 75-98 75-95 75-98 75-95 NONE  

IRON OXIDE 1309-37-1 215-168-2 --- --- <12 --- NONE  

LITHIUM 
CARBONATE 554-13-2 209-062-5 --- --- <2 --- - EUH014(17) 

- Skin Corr. 1B(18) 
EUH014 
H314 

LITHIUM 
FLUORIDE 7789-24-4 232-152-0 --- <2(19) <2(19) --- - EUH014(17) 

- Skin Corr. 1B(18) 
EUH014 
H314 

LITHIUM OXIDE 12057-24-8 235-019-5 --- --- <2 --- - EUH014(17) 

- Skin Corr. 1B(18) 
EUH014 
H314 

MAGNESIUM 7439-95-4 231-104-6 --- <3 <2 --- 

Powder (pyrophoric): 
- Pyr. Sol. 1(2) 

- Water-react. 1(3) 

Powder or turnings: 
- Flam. Sol. 1(4) 

- Self-heat. 1(20) 

- Water-react. 2(3) 

 
H250 
H260 
 
H228 
H252 
H261 

MAGNESIUM 
OXIDE    1309-48-4 215-171-9 --- <3   <2 --- NONE 

 

MANGANESE 7439-96-5 231-105-1 <5 <2 <4 <2 
- Acute Tox. 4 
(Inhalation)(21) 

- Acute Tox. 4 (Oral) (21)  
- STOT RE 1(22) 

H332 
H302 
H372 

MANGANESE 
OXIDE 1344-43-0 215-171-9 --- --- <2 --- NONE 

 

MOLYBDENUM 7439-98-7 231-107-2 <1 --- <2       <2 
- STOT RE 2(22) 

- Eye Irrit. 2(23) 

- STOT SE 3(24) 

H373 
H319 
H335 
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INGREDIENT 

 
CAS NO.  

 
EINECSr 

GROUP AND %WEIGHT  
GHS Classification(s) 

 
GHS HAZARD 
STATEMENTS   

   A     B       C D   (See Section 16 for 
Complete Phrases) 

NICKEL 7440-02-0   231-111-4 --- --- <4 <1 

Powder/Element: 
- Carc. 2(6) 

- Skin Sens. 1(14) 

- STOT RE 1(22) 

-  Aquatic Chronic 3 

 
H351 
H317 
H372 
H412 

SILICA 14808-60-7 238-878-4 <2 <2 <2 --- 
- STOT RE 2(22) 

- Carc. 2(6) 

- Acute Tox. 4 (Inhalation)(21) 

H373 
H351 
H332 

 (Amorphous 
Silica Fume) 69012-64-2 273-761-1 --- --- --- --- NONE  

SILICON 7440-21-3 231-130-8 <4 <2(25) <4 <2 NONE  

STRONTIUM 
FLUORIDE 7783-48-4 232-000-3 --- <2(26) --- --- NONE  

TITANIUM 7440-32-6 231-142-3 --- <2 <2 <2 NONE  

TITANIUM 
DIOXIDE 13463-67-7 236-675-5 <10 <4(25)  <10 <2 - Carc. 2(6) 

 
H351 

ZINC 7440-66-6 231-175-3 <1(27) --- --- --- 
Powder (pyrophoric): 
- Pyr. Sol. 1(2) 

- Water-react. 1(3) 

 
H250 
H260 

ZIRCONIUM 7440-67-7 231-176-9 --- --- <1 --- 
- Pyr. Sol. 1(2) 

- Water-react. 1(3) 
H250 
H260 

HEXAVALENT 
CHROMIUM 
[CHROMIUM 
(VI) TRIOXIDE] 
(Fume 
constituent) 

1333-82-0 215-607-8 Varies Varies Varies Varies 

- Ox. Sol. 1(28) 

- Carc. 1A(6) 

- Muta. 1B(29) 

- Repr. Tox 2(30) 

- Acute Tox. 2 
(Inhalation)(21) 

- Acute Tox. 3 (Skin & 
Oral)(21) 

- STOT RE 1(22) 

- Skin Corr. 1A(18) 

- Skin Sens. 1(14) 

- Resp. Sens. 1(13) 

- Aquatic Acute 1 
- Aquatic Chronic 1 

H271 
H350 
H340 
H361f 
H330 
H311, H301 
H372 
H314 
H317 
H334, H317 
H400 
H410 

 
--- Dashes indicate the ingredient is not present within the group of products;  Γ – European Inventory of Existing Commercial Chemical Substance Number  (1) Present only in 
FABCO ELEMENT 70C, 70M and 71M; FABCO XTREME 71, 81K2C, 101, 120, B2, B3; FABSHIELD 3Ni1, 71K6, 71K6-NP, 71T8, 81N1, 81N1+, 81N2, 91T8, OFFSHORE 71Ni, PIPE ROOT 
1, X80, X90, X100, XLNT-6  (2) Pyrophoric solid (Cat. 1)  (3) Substance or mixture which in contact with water emits flammable gases (Cat. 1, 2 and 3)  (4) Flammable solid (Cat. 1 
and 2)  (5) Present only in FABCOR 90, ACE, CVN, EDGE, EDGE D2, EDGE MC, EDGE Ni1, ELEMENT 70C6, ELEMENT 80Ni1, G3, MATRIX; METAL-COR MAXIM; METALLOY VANTAGE, 
VANTAGE CVN, VANTAGE D2, VANTAGE Ni1  (6) Carcinogenicity (Cat. 1A, 1B and 2)  (7) Present only in FABCO ELEMENT 70T LF; FABCO XTREME 71, 81K2C, 101, 120, B2, B3; 
FABSHIELD XLNT-6  (8) Present only in FABSHIELD 21B, 23; TM 121, 123; SELF-SHIELD 11, 11GS  (9) Present only in FABCO XTREME 71, 81K2C, 101, 120, B2, B3; FABSHIELD 3Ni1, 
71K6, 71K6-NP, 71T8, 81N1, 81N1+, 81N2, 91T8, XLNT-6, X80, X90, X100; FABSHIELD OFFSHORE 71Ni  (10) Present only in FABSHIELD 21B, 0.030” and 0.035” 23, 7027, PIPE ROOT 
1; SELF-SHIELD 11, 0.030” and 0.035” 11GS; SPEED-SHIELD 11, 0.030” and 0.035” GS; TM 121, 0.030” and 0.035” 123 (11) Present only in FABSHIELD 71K6, 71K6-NP, 71T8, 81N1, 
81N1+, 81N2,  91T8, OFFSHORE 71Ni, XLNT-6, X80, X90, X100  (12) Present only in FABSHIELD 71K6, 81N1, 81N2, X80, X90, X100  (13) Respiratory sensitization (Cat. 1, Sub-cat. 
1A and 1B)  (14) Skin sensitization (Cat. 1, Sub-cat. 1A and 1B)  (15) Present only in ELEMENT 71T1C, 81Ni2C; FABCO 105D2, 110K3-M; FABCOR F6W; GALVACOR; METALLOY WS; 
TM-81W, 811W; SubCOR WS;all MEGAFIL and SubCOR SL products  (16) Present only in FABCO 85, 105D2; METALLLOY EM13K-S; SPEED-ALLOY 105D2; TM 55, 75, 95D2, 105D2; 
SubCOR EM13K-S, EM13K-S MOD (17) See EUH-Statements in Section 16  (18) Skin corrosion/irritation (Cat. 1, 1A, 1B, 1C and 2) (19) Present only in FABCO 70XHP, 71 HYD, 101, 
101M, 712M, 750C, 750M, 812 Ni1M; ELEMENT 71T1C, 71T1M, 71Ni1C, 71Ni1M, 81K2C, 81K2M, 81Ni2C; FABSHIELD 3Ni1, 7027, 71K6, 71K6-NP, 71T8, 81N1, 81N2, 91T8, 
OFFSHORE 71Ni, PIPE ROOT 1, X80, X90, X100  (20) Self-heating substance or mixture (Cat. 1 and 2)  (21) Acute toxicity (Cat. 1, 2, 3 and 4)  (22) Specific target organ toxicity 
(STOT) – repeated exposure (Cat. 1 and 2)  (23) Serious eye damage/eye irritation (Cat. 1 and 2)  (24)  Specific target organ toxicity (STOT) – single exposure ((Cat. 1, 2) and Cat. 
3 for narcotic effects and respiratory tract irritation, only)  (25) Present only in FABSHIELD 55  (26) Present only in FABSHIELD 0.045” – 3/32” 21B; TM 121 (27) Present only in 
FabCOR F6LS  (28) Oxidizing solid (Cat. 1, 2 and 3)  (29) Germ cell mutagenicity (Cat. 1A, 1B and 2)  (30) Reproductive toxicity (Cat. 1A, 1B and 2) 
 
SECTION 4 – FIRST AID MEASURES         
 
INGESTION:  Not an expected route of exposure.  Do not eat, drink, or smoke while welding; wash hands thoroughly before performing these activities.  If symptoms develop, 
seek medical attention at once. 
INHALATION during welding: If breathing is difficult, provide fresh air and contact physician.  If breathing has stopped, perform artificial respiration and obtain medical assistance 
at once. 
SKIN CONTACT during welding:  Remove contaminated clothing and wash the skin thoroughly with soap and water. If symptoms develop, seek medical attention at once. 
EYE CONTACT during welding:   Dust or fume from this product should be flushed from the eyes with copious amounts of clean, tepid water until victim is transported to an 
emergency medical facility.  Do not allow victim to rub or keep eyes tightly closed.  Obtain medical assistance at once.   
Arc rays can injure eyes.  If exposed to arc rays, move victim to dark room, remove contact lenses as necessary for treatment, cover eyes with a padded dressing and rest.  Obtain 
medical assistance if symptoms persist. 
 
Section 11 of this SDS covers the acute effects of overexposure to the various ingredients within the welding consumable.  Section 8 of this SDS lists the exposure limits and 
covers methods for protecting yourself and your co-workers.   
 
 
SECTION 5 – FIRE-FIGHTING MEASURES         
 
Fire Hazards:  Welding consumables applicable to this sheet as shipped are nonreactive, nonflammable, non-explosive and essentially nonhazardous until welded.  
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Welding arcs and sparks can ignite combustibles and flammable products.   If there are flammable materials, including fuel or hydraulic lines, in the work area and the worker 
cannot move the work or the flammable material, a fire-resistant shield such as a piece of sheet metal or fire resistant blanket should be placed over the flammable material.  If 
welding work is conducted within 35 feet or so of flammable materials, station a responsible person in the work zone to act as fire watcher to observe where sparks are flying 
and to grab an extinguisher or sound the alarm if needed. 
Unused welding consumables may remain hot for a period of time after completion of a welding process.  See American National Standard Institute (ANSI) Z49.1 for further 
general safety information on the use and handling of welding consumables and associated procedures.  
Suitable Extinguishing Media:  This product is essentially nonflammable until welded; therefore, use a suitable extinguishing agent for a surrounding fire.   
Unsuitable Extinguishing Media:  None known.   
 
 SECTION 6 - ACCIDENTAL RELEASE MEASURES         
 
In the case of a release of solid welding consumable products, solid objects can be picked up and placed into a disposal container.  If airborne dust and/or fume is present, use 
adequate engineering controls and, if needed, personal protection to prevent overexposure. Refer to recommendations in Section 8.  Wear proper personal protective equipment 
while handling.  Do not discard as general trash.   
 
 SECTION 7 - HANDLING AND STORAGE         
 
HANDLING:  No specific requirements in the form supplied.  Handle with care to avoid cuts.  Wear gloves when handling welding consumables.  Avoid exposure to dust.  Do not 
ingest.  Some individuals can develop an allergic reaction to certain materials.  Retain all warning and product labels.   
STORAGE:  Keep separate from acids and strong bases to prevent possible chemical reactions. 
 
 SECTION 8 - EXPOSURE CONTROLS AND PERSONAL PROTECTION         
 
Read and understand the instructions and the labels on the packaging.  Welding fumes do not have a specific OSHA PEL (Permissible Exposure Limit) or ACGIH TLV (Threshold 
Limit Value).  The OSHA PEL for Particulate – Not Otherwise Regulated (PNOR) is 5 mg/m3 – Respirable Fraction, 15 mg/m3 – Total Dust.  The ACGIH TLV for Particles – Not 
Otherwise Specified (PNOS) is 3 mg/m3 – Respirable Particles, 10 mg/m3 – Inhalable Particles.  The individual complex compounds within the fume may have a lower OSHA PEL 
or ACGIH TLV than the OSHA PNOR and ACGIH PNOS.  An Industrial Hygienist, the OSHA PELs for Air Contaminants (29 CFR 1910.1000), and the ACGIH TLVs should be consulted 
to determine the specific fume constituents present and their respective exposure limits.  All exposure limits are in milligrams per cubic meter (mg/m3). 
INGREDIENT CAS  EINECS OSHA PEL ACGIH TLV   
ALUMINUM### 7429-90-5 231-072-3 5 R* (Dust), 15 1 R* {A4} 
    5 (Welding fumes, as Al)  
ALUMINUM OXIDE## 1344-28-1 215-691-6 5 R* 1 R* {A4} 
    10 (as Al, Tot particulate)  
ANTIMONY TRIOXIDE 1309-64-4 215-175-0 0.5 (as Sb) 0.5 (as Sb) {A2}      
BARIUM CMPDS (as Ba) 7440-39-3 231-149-1 0.5 (as Ba) 0.5 (as Ba) {A4}  
BARIUM FLOURIDE# 7787-32-8 232-108-0 0.5 (as Ba) 0.5 (as Ba) {A4}  
CALCIUM CARBONATE 1317-65-3 215-279-6 5 R*, 5 (as CaO) 3 R*, 2 (as CaO)  
CERIUM OXIDE 1306-38-3 215-150-4 5 R*, 15 (Dust) 3 R*, 10    
CHROMIUM# 7440-47-3 231-157-5 1 (Metal) 0.5 (Metal)   
    0.5 (Cr II & Cr III Cpnds) 0.003 (Cr III Cpnds) {A4; DSEN; RSEN}  
   0.005 (Cr VI Cpnds, 0.0002 (Cr VI Sol Cpnds) {A1; Skin; DSEN; RSEN}  
      Calif. OSHA PEL) 0.0005 (Cr VI STEL)  
COBALT (Metal, dust 7440-48-4 231-158-0 0.1 (Dust and Fume) 0.02 {A3} 
   and fume, as Co)  
COPPER 7440-50-8 231-159-6 0.1 (Fume), 1 (Dust) 0.2 (Fume), 1 (Dust)     
FLUORSPAR 7789-75-5 232-188-7 2.5 (as F) 2.5 (as F) {A4}  
IRON+ 7439-89-6 231-096-4 5 R* 5 R* (Fe2O3) {A4}     
IRON OXIDE 1309-37-1 215-168-2 10 (Oxide Fume) 5 R* (Fe2O3) {A4}     
LITHIUM CARBONATE 554-13-2 209-062-5 5 R*, 15 (Dust) 3 R*, 10 (Dust)  
LITHIUM FLUORIDE 7789-24-4 232-152-0 2.5 (as F) 2.5 (as F) {A4}  
LITHIUM OXIDE 12057-24-8 235-019-5 1 � � 3 R*, 10 (Dust)   
MAGNESIUM+ 7439-95-4 231-104-6 5 R* 3 R*     
MAGNESIUM OXIDE 1309-48-4 215-171-9 15 (Fume, Total Part) 10 I* {A4}     
MANGANESE# 7439-96-5 231-105-1 5 CL ** (Fume) 0.1 I* {A4} i  
   1, 3 STEL*** � 0.02 R* ii     
MANGANESE OXIDE 1344-43-0 215-171-9 5 CL ** (Fume) 0.1 I* {A4} i  
   1, 3 STEL*** � 0.02 R* ii     
MOLYBDENUM 7439-98-7 231-107-2 5 R* 3 R*; 10 I* (Ele and Insol)   
    0.5 R* (Sol Cpnds) {A3}  
NICKEL# 7440-02-0   231-111-4 1 (Metal)   1.5 I* (Ele) {A5}   
   1 (Sol Cpnds) 0.1 I* (Sol Cpnds) {A4}  
   1 (Insol Cpnds) 0.2 I* (Insol Cpnds) {A1}  
SILICA++ 14808-60-7 238-878-4 0.05 R* 0.025 R* {A2}     
 (Amorphous Silica Fume) 69012-64-2 273-761-1 0.8 3 R*  
SILICON+ 7440-21-3 231-130-8 5 R* 3 R*  
STRONTIUM FLUORIDE 7783-48-4 232-000-3 2.5 (as F) 2.5 (as F) {A4}  
TITANIUM+ 7440-32-6 231-142-3 5 R* 3 R*  
TITANIUM DIOXIDE 13463-67-7 236-675-5 15 (Dust) 10 {A4}  
ZINC 7440-66-6 231-175-3 Not established Not established  
ZIRCONIUM 7440-67-7 231-176-9 5  (Zr Cpnds) 5, 10 STEL*** (Zr Cpnds) {A4} 
   5, 10 STEL***�(Zr Cpnds)  
 
R* - Respirable Fraction    I* - Inhalable Fraction   ** - Ceiling Limit    *** - Short Term Exposure Limit    + - As a nuisance particulate covered under "Particulates Not Otherwise 
Regulated" by OSHA or "Particulates Not Otherwise Specified" by ACGIH    ++ - Crystalline silica is bound within the product as it exists in the package.  However, research indicates 
silica is present in welding fume in the amorphous (noncrystalline) form    #- Reportable material under Section 313 of SARA    ##  - Reportable material under Section 313 of 
SARA only in fibrous form    ### - Reportable material under Section 313 of SARA as dust or fume   � - NIOSH REL TWA and STEL    � � - AIHA Ceiling Limit of 1 mg/m3   i - Limit 
of 0.1 mg/m3 is for Inhalable Mn in 20153 by ACGIH  ii - Limit of 0.02 mg/m3 is for Respirable Mn in 2015 by ACGIH  Ele – Element    Sol – Soluble    Insol – Insoluble    Inorg – 
Inorganic    Cpnds – Compounds    NOS – Not Otherwise Specified    {A1} - Confirmed Human Carcinogen per ACGIH    {A2} - Suspected Human Carcinogen per ACGIH    {A3} - 
Confirmed Animal Carcinogen with Unknown Relevance to Humans per ACGIH    {A4} - Not Classifiable as a Human Carcinogen per ACGIH    {A5} - Not Suspected as a Human 
Carcinogen per ACGIH (noncrystalline form)     DSEN – Dermal Sensitization    RSEN – Respiratory Sensitization    EINECS - European Inventory of Existing Commercial Chemical 
Substance Number  OSHA - U.S. Occupational Safety and Health Administration     ACGIH - American Conference of Governmental Industrial Hygienists 
 
VENTILATION:  Use enough ventilation or local exhaust at the arc or both to keep the fumes and gases below the PEL/TLV in the worker's breathing zone and the general area.  
Train the welder to keep his head out of the fumes. 
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RESPIRATORY PROTECTION:  Use NIOSH-approved or equivalent fume respirator or air supplied respirator when welding in confined space or where local exhaust or ventilation 
does not keep exposure below the regulatory limits. 
EYE PROTECTION:  Wear helmet or use face shield with filter lens for open arc welding processes.  As a rule of thumb begin with Shade Number 14.  Adjust if needed by selecting 
the next lighter and/or darker shade number.  Provide protective screens and flash goggles, if necessary, to shield others from the weld arc flash. 
PROTECTIVE CLOTHING:  Wear hand, head and body protection which help to prevent injury from radiation, sparks and electrical shock.  See ANSI Z49.1.  At a minimum this 
includes welder's gloves and a protective face shield, and may include arm protectors, aprons, hats, shoulder protection as well as dark non-synthetic clothing.  Train the welder 
not to touch live electrical parts and to insulate himself from work and ground. 
PROCEDURE FOR CLEANUP OF SPILLS OR LEAKS:  Not applicable 
SPECIAL PRECAUTIONS (IMPORTANT):  When welding with electrodes that require special ventilation (such as stainless or hardfacing, or other products which require 
special ventilation, or on lead- or cadmium-plated steel and other metals or coatings like galvanized steel, which produce hazardous fumes) maintain exposure below the PEL/TLV.  
Use industrial hygiene monitoring to ensure that your use of this material does not create exposures which exceed PEL/TLV.  Always use exhaust ventilation.  Refer to the 
following sources for important additional information: American National Standard Institute (ANSI) Z49.1; Safety in Welding and Cutting published by the American Welding 
Society, 8669 NW 36 Street, # 130, Miami, Florida 33166-6672, Phone: 800-443-9353 or 305-443-9353; and OSHA Publication 2206 (29 CFR 1910), U.S. Government Printing 
Office, Washington, DC 20402. 
 
 SECTION  9 – PHYSICAL AND CHEMICAL PROPERTIES         
 
Welding consumables applicable to this sheet as shipped are nonreactive, nonflammable, non-explosive and essentially nonhazardous until welded.   
PHYSICAL STATE:   Solid  
APPEARANCE:  Round, Cored Wire   
COLOR:  Gray or Copper (shiny metallic) 
ODOR:  Odorless  
ODOR THRESHOLD:   Not Applicable  
pH:  Not Applicable 
MELTING POINT/FREEZING POINT:   Not Available 

   INITIAL BOILING POINT AND BOILING RANGE:   Not Available 
FLASH POINT:  Not Available 
EVAPORATION RATE:   Not Applicable 
FLAMMABILITY (SOLID, GAS):   Not Available 
UPPER/LOWER FLAMMABILITY OR EXPLOSIVE LIMITS:  Not Available 
VAPOR PRESSURE:   Not Applicable  
VAPOR DENSITY:   Not Applicable 
RELATIVE DENSITY:   Not Available 
SOLUBILITY(IES):  Not Available 
PARTITION COEFFICIENT: N-OCTANOL/WATER:  Not Applicable 
AUTO-IGNITION TEMPERATURE:   Not Available 
DECOMPOSITION TEMPERATURE:   Not Available 
VISCOSITY:  Not Applicable 
 
 
 SECTION 10 – STABILITY AND REACTIVITY         
 
GENERAL:  Welding consumables applicable to this sheet are solid and nonvolatile as shipped.  This product is only intended for use per the welding parameters it was designed 
for.  When this product is used for welding, hazardous fumes may be created. Other factors to consider include the base metal, base metal preparation and base metal coatings. 
All of these factors can contribute to the fume and gases generated during welding. The amount of fume varies with the welding parameters. 
STABILITY: This product is stable under normal conditions.  
REACTIVITY: Contact with acids or strong bases may cause generation of gas. 

 
 
 SECTION 11 – TOXICOLOGICAL INFORMATION         
 
SHORT-TERM (ACUTE) OVEREXPOSURE EFFECTS:  Welding Fumes - May result in discomfort such as dizziness, nausea or dryness or irritation of nose, throat or eyes.  Aluminum 
Oxide - Irritation of the respiratory system.  Antimony Compounds - Irritation of nose, throat, eyes and skin.  Barium - Aching eyes, rhinitis, frontal headache, wheezing, laryngeal 
spasms, salivation or anorexia.  Calcium Oxide - Dust or fumes may cause irritation of the respiratory system, skin and eyes.  Chromium - Inhalation of fume with chromium (VI) 
compounds can cause irritation of the respiratory tract, lung damage and asthma-like symptoms.  Swallowing chromium (VI) salts can cause severe injury or death.  Dust on skin 
can form ulcers.  Eyes may be burned by chromium (VI) compounds.  Allergic reactions may occur in some people.  Cobalt - Pulmonary irritation, cough, dermatitis, weight loss.  
Copper - Metal fume fever characterized by metallic taste, tightness of chest and fever.  Symptoms may last 24 to 48 hours following overexposure.  Fluorides - Fluoride 
compounds evolved may cause skin and eye burns, pulmonary edema and bronchitis.  Iron, Iron Oxide - None are known.  Treat as nuisance dust or fume.  Lithium Compounds 
- Overexposure may cause tremor and nausea.  Magnesium, Magnesium Oxide - Overexposure to the oxide may cause metal fume fever characterized by metallic taste, tightness 
of chest and fever.  Symptoms may last 24 to 48 hours following overexposure.  Manganese, Manganese Oxide - Metal fume fever characterized by chills, fever, upset stomach, 
vomiting, irritation of the throat and aching of body.  Recovery is generally complete within 48 hours of the overexposure.  Molybdenum, Cerium Oxide - Irritation of the eyes, 
nose and throat.  Nickel, Nickel Compounds - Metallic taste, nausea, tightness in chest, metal fume fever, allergic reaction.  Silica (Amorphous) - Dust and fumes may cause 
irritation of the respiratory system, skin and eyes.  Strontium Compounds - Strontium salts are generally non-toxic and are normally present in the human body.  In large oral 
doses, they may cause gastrointestinal disorders, vomiting and diarrhea. Titanium Dioxide - Irritation of respiratory system.  Zinc - metal fume fever stomach cramps, skin 
irritations, vomiting, nausea and anemia.  Zirconium - May cause irritation of the eyes, nose and throat due to mechanical effects. 

LONG-TERM (CHRONIC) OVEREXPOSURE EFFECTS:  Welding Fumes - Excess levels may cause bronchial asthma, lung fibrosis, pneumoconiosis or "siderosis." Studies have 
concluded that there is sufficient evidence for ocular melanoma in welders.  Aluminum Oxide - Pulmonary fibrosis and emphysema.  Antimony Compounds - Metal fume fever, 
dermatitis, keratitis, conjunctivitis and ulceration and perforation of the nasal septum.  Avoid conditions in which fresh hydrogen will react with antimony to form stibine which 
is extremely toxic.  Barium - Long term overexposure to soluble barium compounds may cause nervous disorders and may have deleterious effects on the heart, circulatory 
system and musculature.  Calcium Oxide - Prolonged overexposure may cause ulceration of the skin and perforation of the nasal septum, dermatitis and pneumonia.  Chromium 
- Ulceration and perforation of nasal septum.  Respiratory irritation may occur with symptoms resembling asthma.  Studies have shown that chromate production workers 
exposed to hexavalent chromium compounds have an excess of lung cancers.  Chromium (VI) compounds are more readily absorbed through the skin than chromium (III) 
compounds.  Good practice requires the reduction of employee exposure to chromium (III) and (VI) compounds.  Cobalt - Repeated overexposure to cobalt compounds can 
produce reduced pulmonary function, diffuse nodular fibrosis of lungs and respiratory hypersensitivity.  Copper - Copper poisoning has been reported in the literature from 
exposure to high levels of copper.  Liver damage can occur due to copper accumulating in the liver characterized by cell destruction and cirrhosis.  High levels of copper may 
cause anemia and jaundice.  High levels of copper may cause central nervous system damage characterized by nerve fiber separation and cerebral degeneration.  Fluorides - 
Serious bone erosion (Osteoporosis) and mottling of teeth.  Iron, Iron Oxide Fumes - Can cause siderosis (deposits of iron in lungs) which some researchers believe may affect 
pulmonary function.  Lungs will clear in time when exposure to iron and its compounds ceases.  Iron and magnetite (Fe3O4) are not regarded as fibrogenic materials.  Lithium 
Compounds - May be considered as potentially teratogenic.  Magnesium, Magnesium Oxide - No adverse long term health effects have been reported in the literature.  
Manganese, Manganese Oxide - Long-term overexposure to manganese compounds may affect the central nervous system.  Symptoms may be similar to Parkinson's disease 
and can include slowness, changes in handwriting, gait impairment, muscle spasms and cramps and less commonly, tremor and behavioral changes.  Employees who are 
overexposed to manganese compounds should be seen by a physician for early detection of neurologic problems.  Overexposure to manganese and manganese compounds 
above safe exposure limits can cause irreversible damage to the central nervous system, including the brain, symptoms of which may include slurred speech, lethargy, tremor, 
muscular weakness, psychological disturbances and spastic gait.  Molybdenum, Cerium Oxide - Prolonged overexposure may result in loss of appetite, weight loss, loss of muscle 
coordination, difficulty in breathing and anemia.  Nickel, Nickel Compounds - Lung fibrosis or pneumoconiosis.  Studies of nickel refinery workers indicated a higher incidence of 
lung and nasal cancers.  Silica (Amorphous) - Research indicates that silica is present in welding fume in the amorphous form.  Long term overexposure may cause 
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pneumoconiosis.  Noncrystalline forms of silica (amorphous silica) are considered to have little fibrotic potential.  Strontium Compounds - Strontium at high doses is known to 
concentrate in bone.  Major signs of chronic toxicity, which involve the skeleton, have been labeled as "strontium rickets".  Titanium Dioxide - Pulmonary irritation and slight 
fibrosis. Zinc - damage the pancreas and disturb the protein metabolism, and cause arteriosclerosis.  Zirconium - May cause pulmonary fibrosis and pneumoconiosis.   
 
MEDICAL CONDITIONS AGGRAVATED BY EXPOSURE:  Persons with pre-existing impaired lung functions (asthma-like conditions).  Persons with a pacemaker should not go near 
welding and cutting operations until they have consulted their doctor and obtained information from the manufacturer of the device.  Respirators are to be worn only after being 
medically cleared by your company-designated physician. 
 
EMERGENCY AND FIRST AID PROCEDURES:  Call for medical aid.  Employ first aid techniques recommended by the American Red Cross.  If irritation or flash burns develop after 
exposure, consult a physician. 
 
CARCINOGENICITY:  Chromium VI compounds, nickel compounds and silica (crystalline quartz) are classified as IARCE Group 1 and NTPZ Group K carcinogens.  Titanium dioxide, 
nickel metal/alloys, welding fumes, antimony trioxide and cobalt are classified as IARC Group 2B carcinogens.   
 
CALIFORNIA PROPOSITION 65:     WARNING:  These products can expose you to chemicals, including titanium dioxide and/or chromium and/or nickel, which are known to the State of California to cause 
cancer, and to carbon monoxide, which is known to the State of California to cause birth defects or other reproductive harm.  For more information, go to 
www.P65Warnings.ca.gov. 
 

INGREDIENT CAS IARCΕ NTPΖ OSHAΗ 65Θ 
ALUMINUM 7429-90-5 --- --- --- --- 
ALUMINUM OXIDE 1344-28-1 --- --- --- --- 
ANTIMONY TRIOXIDE 1309-64-4 2B --- --- X 
BARIUM CMPDS (as Ba) 7440-39-3 --- --- --- --- 
BARIUM FLOURIDE 7787-32-8 --- --- --- --- 
CALCIUM CARBONATE 1317-65-3 --- --- --- --- 
CERIUM OXIDE 1306-38-3 --- --- --- --- 
CHROMIUM 7440-47-3 1ΣΣ, 3Σ KΣΣ XΣΣ XΣΣ 
COBALT 7440-48-4 2B --- X X 
COPPER 7440-50-8 --- --- --- --- 
FLUORSPAR 7789-75-5 --- --- --- --- 
IRON 7439-89-6 --- --- --- --- 
IRON OXIDE 1309-37-1 3 --- --- --- 
LITHIUM CARBONATE 554-13-2 --- --- --- X 
LITHIUM FLUORIDE 7789-24-4 --- --- --- --- 
LITHIUM OXIDE 12057-24-8 --- --- --- --- 
MAGNESIUM 7439-95-4 --- --- --- --- 
MAGNESIUM OXIDE    1309-48-4 --- --- --- --- 
MANGANESE 7439-96-5 --- --- --- --- 
MANGANESE OXIDE 1344-43-0 --- --- --- --- 
MOLYBDENUM 7439-98-7 --- --- --- --- 
NICKEL 7440-02-0   2Bβ, 1ββ  Sβ, Kββ  --- Xβ, Xββ  
SILICA 14808-60-7 1Ψ K --- X 
   (Amorphous Silica  
   Fume) 

69012-64-2 3 --- --- --- 

SILICON 7440-21-3 --- --- --- --- 
STRONTIUM FLUORIDE 7783-48-4 --- --- --- --- 
TITANIUM 7440-32-6 --- --- --- --- 
TITANIUM DIOXIDE 13463-67-7 2B --- --- X 
Ultraviolet Radiation --- 1 --- --- --- 
Welding Fumes --- 1 --- --- --- 
ZINC 7440-66-6 --- --- --- --- 
ZIRCONIUM 7440-67-7 --- --- --- --- 

 
Ε – International Agency for Research on Cancer (1 – Carcinogenic to Humans, 2A – Probably Carcinogenic to Humans, 2B – Possibly Carcinogenic to Humans, 3 – Not Classifiable 
as to its Carcinogenicity to Humans, 4 Probably Not Carcinogenic to Humans)    Ζ – US National Toxicology Program (K – Known Carcinogen, S – Suspected Carcinogen)    Η – OSHA 
Designated Carcinogen List    Θ – California Proposition 65 (X – On Proposition 65 list)    --- Dashes indicate the ingredient is not listed with the IARC, NTP, OSHA or 65    Σ – 
Chromium Metal and Chromium III Compounds    ΣΣ – Chromium VI    β – Nickel metal and alloys    ββ - Nickel compounds     Ψ – Silica Crystalline α-Quartz  --- Dashes indicate 
the ingredient is not listed with the IARC, NTP, OSHA or Proposition 65 

 
 

 SECTION 12 – ECOLOGICAL INFORMATION         
 
Welding processes can release fumes directly to the environment. Welding wire can degrade if left outside and unprotected. Residues from welding consumables and processes 
could degrade and accumulate in the soil and groundwater.   
 
 SECTION 13 – DISPOSAL CONSIDERATIONS         
 
Use recycling procedures if available. Discard any product, residue, packaging, disposable container or liner in an environmentally acceptable manner, in full compliance with 
federal, state and local regulations. 
 
 SECTION 14 – TRANSPORT INFORMATION         
 
No international regulations or restrictions are applicable. No special precautions are necessary. 
 
SECTION 15 – REGULATORY INFORMATION         
 
Read and understand the manufacturer’s instructions, your employer’s safety practices and the health and safety instructions on the label and the safety data sheet. Observe all 
local and federal rules and regulations. Take all necessary precautions to protect yourself and others. 
United States EPA Toxic Substance Control Act: All constituents of these products are on the TSCA inventory list or are excluded from listing. 
CERCLA/SARA TITLE III:  Reportable Quantities (RQs) and/or Threshold Planning Quantities (TPQs): 
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Ingredient name  RQ(lb) TPQ (lb) 
Products on this SDS are a solid solution in the form of a solid article.  --  -- 
Spills or releases resulting in the loss of any ingredient at or above its RQ require immediate notification to the National Response Center and to your Local Emergency Planning 
Committee. 
Section 311 Hazard Class 
As shipped:  Immediate  In use: Immediate delayed 
EPCRA/SARA TITLE III 313 TOXIC CHEMICALS:  The following metallic components are listed as SARA 313 “Toxic Chemicals” and potentially subject to annual SARA 312 reporting: 
Aluminum, Antimony Trioxide, Barium Compounds, Barium Fluoride, Chromium, Cobalt, Copper, Lithium Carbonate, Manganese, Manganese Oxide, Nickel and Zinc.  See Section 
3 for weight percentage.   
CANADIAN WHMIS CLASSIFICATION: Class D; Division 2, Subdivision A 
CANADIAN CONTROLLED PRODUCTS REGULATION:  This product has been classified in accordance with the hazard criteria of the CPR and the SDS contains all of the information 
required by the CPR. 
CANADIAN ENVIRONMENTAL PROTECTION ACT (CEPA):  All constituents of these products are on the Domestic Substance List (DSL). 
 
 SECTION 16 – OTHER INFORMATION         
 
The following Hazard Statements, provided in the OSHA Hazard Communication Standard (29 CFR Part 1910.1200) correspond to the columns labeled ‘GHS Hazard Statements’ 
within Section 3 of this safety data sheet.  Take appropriate precautions and protective measures to eliminate or limit the associated hazard. 

H228: Flammable solid 
H250: Catches fire spontaneously if exposed to air 
H252: Self-heating in large quantities; may catch fire 
H260: In contact with water releases flammable gases which may ignite spontaneously 
H261: In contact with water releases flammable gases 
H271: May cause fire or explosion; strong oxidizer 
H301: Toxic if swallowed 
H302: Harmful if swallowed 
H311:  Toxic in contact with skin 
H314: Causes severe skin burns and eye damage 
H317: May cause an allergic skin reaction 
H319: Causes serious eye irritation 
H330: Fatal if inhaled 
H332: Harmful if inhaled 
H334: May cause allergy or asthma symptoms or breathing difficulties if inhaled 
H335: May cause respiratory irritation 
H340: May cause genetic defects 
H350: May cause cancer 
H351: Suspected of causing cancer 
H361f: Suspected of damaging fertility or the unborn child 
H372: Causes damage to organs through prolonged or repeated exposure 
H373: May cause damage to organs through prolonged or repeated exposure 
H400: Very toxic to aquatic life. 
H410: Very toxic to aquatic life with long lasting effects 
H412: Harmful to aquatic life with long lasting effects.  
 
The following Supplemental Hazard Information (EUH-Statement) pertaining to Section 3 is also taken from the OSHA Hazard Communication Standard (29 CFR Part 1910.1200):  
EUH014 - Reacts violently with water 
 
For additional information please refer to the following sources: 
USA:   American National Standard Institute (ANSI) Z49.1 “Safety in Welding and Cutting”, ANSI/American Welding Society (AWS) F1.5 “Methods for Sampling and Analyzing 

Gases from Welding and Allied Processes”, ANSI/AWS F1.1 “Method for Sampling Airborne Particles Generated by Welding and Allied Processes”, AWSF3.2M/F3.2 
“Ventilation Guide for Weld Fume”, American Welding Society, 8669 NW 36 Street, # 130, Miami, Florida 33166-6672, Phone: 800-443-9353 or 305-443-9353. Safety 
and Health Fact Sheets available from AWS at www.aws.org. 

 OSHA Publication 2206 (29 C.F.R. 1910), U.S. Government Printing Office, Superintendent of Documents, P.O. Box 371954, Pittsburgh, PA 15250-7954. 
 Threshold Limit Values and Biological Exposure Indices, American Conference of Governmental Industrial Hygienists (ACGIH), 6500 Glenway Ave., Cincinnati, Ohio  

45211, USA. 
NFPA 51B “Standard for Fire Prevention During Welding, Cutting and Other Hot Work” published by the National Fire Protection Association, 1 Batterymarch Park, 
Quincy, MA 02169. 

Canada:   CSA Standard CAN/CSA-W117.2-01 “Safety in Welding, Cutting and Allied Processes”. 
 
Hobart Brothers LLC strongly recommends the users of this product study this SDS, the product label information and become aware of all hazards associated with welding.  
Hobart Brothers LLC believes this data to be accurate and to reflect qualified expert opinion regarding current research.  However, Hobart Brothers LLC cannot make any expressed 
or implied warranty as to this information.  
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1.  PRODUCT AND COMPANY IDENTIFICATION 
 
Product Name: Jetweld® 3 
Product Size: 3/16" (4.8 mm) 
 
Other means of identification 

SDS number: 200000003844 
 
Recommended use and restriction on use 

Recommended use: SMAW (Shielded Metal Arc Welding) 
Restrictions on use: Not known.  Read this SDS before using this product.  

 
Manufacturer/Importer/Supplier/Distributor Information 

Company Name: The Lincoln Electric Company 
Address: 22801 Saint Clair Avenue 

Cleveland, Ohio 44117 
Telephone: +1 (216) 481-8100 
Contact Person: Safety Data Sheet Questions: www.lincolnelectric.com/sds 

Arc Welding Safety Information: www.lincolnelectric.com/safety 
 

Company Name: The Lincoln Electric Company of Canada LP 
Address: 179 Wicksteed Avenue 

Toronto, Ontario M4G 2B9 
Telephone: +1 (416) 421-2600 
Contact Person: Safety Data Sheet Questions: www.lincolnelectric.com/sds 

Arc Welding Safety Information: www.lincolnelectric.com/safety 
 
Emergency telephone number:  

USA/Canada/Mexico +1 (888) 609-1762  
Americas/Europe  +1 (216) 383-8962  
Asia Pacific   +1 (216) 383-8966  
Middle East/Africa  +1 (216) 383-8969  
           
3E Company Access Code: 333988   

 
2.  HAZARDS IDENTIFICATION 
 
Classified according to the criteria of the Globally Harmonized System of Classification and Labeling of Chemicals 
(GHS), The United States Occupational Safety and Health Administration’s Hazard Communication Standard (29 
CFR 1910.1200), Canada’s Hazardous Product Regulations and Mexico’s Harmonized System for the Identification 
and Communication of Hazards and Risks from Hazardous Chemicals in the Workplace.  
 
Hazard Classification Not classified as hazardous according to applicable GHS hazard classification 

criteria. 
 

Hazard Symbol: No symbol 
 

Signal Word: No signal word. 
 

Hazard Statement: Not applicable 
 

Precautionary 
Statements: 

Not applicable 

 

Label Elements 
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Other hazards which do not 
result in GHS classification: 

Electrical Shock can kill.  If welding must be performed in damp locations or 
with wet clothing, on metal structures or when in cramped positions such as 
sitting, kneeling or lying, or if there is a high risk of unavoidable or 
accidental contact with work piece, use the following equipment: 
Semiautomatic DC Welder, DC Manual (Stick) Welder, or AC Welder with 
Reduced Voltage Control. 
 
Arc rays can injure eyes and burn skin.  Welding arc and sparks can ignite 
combustibles and flammable materials.  Overexposure to welding fumes 
and gases can be hazardous.  Read and understand the manufacturer’s 
instructions, Safety Data Sheets and the precautionary labels before using 
this product.  Refer to Section 8. 

 
Substance(s) formed under the 
conditions of use: 

The welding fume produced from this welding electrode may contain the 
following constituent(s) and/or their complex metallic oxides as well as solid 
particles or other constituents from the consumables, base metal, or base 
metal coating not listed below. 

 
Chemical Identity CAS-No. 

Carbon dioxide 124-38-9 

Carbon monoxide 630-08-0 
Nitrogen dioxide 10102-44-0 
Ozone 10028-15-6 
Manganese 7439-96-5 

 
3.  COMPOSITION / INFORMATION ON INGREDIENTS 
 

Reportable Hazardous Ingredients  
Mixtures 

Chemical Identity CAS number Content in percent (%)* 

Iron 7439-89-6 50 - <100% 

Titanium dioxide 13463-67-7 10 - <20% 
Manganese 7439-96-5 1 - <5% 
Potassium silicate 1312-76-1 1 - <5% 
Kaolin 1332-58-7 1 - <5% 
Quartz 14808-60-7 1 - <5% 
Sodium silicate 1344-09-8 1 - <5% 

Mica 12001-26-2 1 - <5% 
Cellulose, pulp 65996-61-4 1 - <5% 
Silicon 7440-21-3 0.1 - <1% 
Bauxite 1318-16-7 0.1 - <1% 
Aluminum oxide 1344-28-1 0.1 - <1% 
Carboxymethyl cellulose, sodium salt 9004-32-4 0.1 - <1% 

Iron oxide 1309-37-1 0.1 - <1% 
* All concentrations are percent by weight unless ingredient is a gas. Gas concentrations are in percent by volume. 

 
Composition Comments: The term “Hazardous Ingredients” should be interpreted as a term defined 

in Hazard Communication standards and does not necessarily imply the 
existence of a welding hazard.  The product may contain additional non-
hazardous ingredients or may form additional compounds under the 
condition of use.  Refer to Sections 2 and 8 for more information. 



  Revision Date: 04/05/2017 
 

 

 
SDS_North America - 200000003844 3/23 

 

 
4.  FIRST AID MEASURES 
 
Ingestion:  Unlikely due to form of product, except for granular materials.  Avoid hand, 

clothing, food, and drink contact with metal fume or powder which can 
cause ingestion of particulate during hand to mouth activities such as 
drinking, eating, smoking, etc.  If ingested, do not induce vomiting.  Contact 
a poison control center.  Unless the poison control center advises 
otherwise, wash out mouth thoroughly with water.  If symptoms develop, 
seek medical attention at once.  

 
Inhalation: Move to fresh air if breathing is difficult.  If breathing has stopped, perform 

artificial respiration and obtain medical assistance at once.  
 
Skin Contact: Remove contaminated clothing and wash the skin thoroughly with soap and 

water.  For reddened or blistered skin, or thermal burns, obtain medical 
assistance at once.  

 
Eye contact: Dust or fume from this product should be flushed from the eyes with 

copious amounts of clean, tepid water until transported to an emergency 
medical facility. Do not allow victim to rub or keep eyes tightly closed.  
Obtain medical assistance at once. 
 
Arc rays can injure eyes.  If exposed to arc rays, move victim to dark room, 
remove contact lenses as necessary for treatment, cover eyes with a 
padded dressing and rest.  Obtain medical assistance if symptoms persist.  

 
Most important symptoms/effects, acute and delayed 
Symptoms: Short-term (acute) overexposure to fumes and gases from welding and 

allied processes may result in discomfort such as metal fume fever, 
dizziness, nausea, or dryness or irritation of nose, throat, or eyes.  May 
aggravate pre-existing respiratory problems (e.g. asthma, emphysema). 
Long-term (chronic) overexposure to fumes and gases from welding and 
allied processes can lead to siderosis (iron deposits in lung), central 
nervous system effects, bronchitis and other pulmonary effects.  Refer to 
Section 11 for more information.  

 
Hazards: Welding and allied process hazards are complex and may include physical 

and health hazards such as but not limited to electric shock, physical 
strains, radiation burns (eye flash), thermal burns due to hot metal or 
spatter and potential health effects of overexposure to welding fume or 
dust. Refer to Section 11 for more information.  

 
Indication of immediate medical attention and special treatment needed  
Treatment: Treat symptomatically.  

 
5.  FIRE-FIGHTING MEASURES 
 
General Fire Hazards: As shipped, this product is nonflammable.  However, welding arc and 

sparks can ignite combustibles and flammable products. Read and 
understand American National Standard Z49.1, "Safety In Welding, Cutting 
and Allied Processes” and National Fire Protection Association NFPA 51B, 
“Standard for Fire Prevention During Welding, Cutting and Other Hot Work” 
before using this product.  

 
Suitable (and unsuitable) extinguishing media 
Suitable extinguishing media: As shipped, the product will not burn. In case of fire in the surroundings: 

use appropriate extinguishing agent.  
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Unsuitable extinguishing 
media: 

Do not use water jet as an extinguisher, as this will spread the fire.  

 
Specific hazards arising from 
the chemical: 

Welding arc and sparks can ignite combustibles and flammable products.  

 
Special protective equipment and precautions for firefighters 
Special fire fighting 
procedures: 

Use standard firefighting procedures and consider the hazards of other 
involved materials.  

 
Special protective equipment 
for fire-fighters: 

Selection of respiratory protection for fire fighting: follow the general fire 
precautions indicated in the workplace. Self-contained breathing apparatus 
and full protective clothing must be worn in case of fire.  

 
6.  ACCIDENTAL RELEASE MEASURES 
 
Personal precautions, 
protective equipment and 
emergency procedures: 

If airborne dust and/or fume is present, use adequate engineering controls 
and, if needed, personal protection to prevent overexposure. Refer to 
recommendations in Section 8.  

 
Methods and material for 
containment and cleaning up: 

Absorb with sand or other inert absorbent. Stop the flow of material, if this is 
without risk. Clean up spills immediately, observing precautions in the 
personal protective equipment in Section 8.  Avoid generating dust. Prevent 
product from entering any drains, sewers or water sources.  Refer to 
Section 13 for proper disposal.  

 
Environmental Precautions: Avoid release to the environment. Prevent further leakage or spillage if safe 

to do so. Do not contaminate water sources or sewer. Environmental 
manager must be informed of all major spillages.  

 
7.  HANDLING AND STORAGE 
 
Precautions for safe handling: Prevent formation of dust.  Provide appropriate exhaust ventilation at 

places where dust is formed. 
 
Read and understand the manufacturer's instruction and the precautionary 
label on the product.  Refer to Lincoln Safety Publications at 
www.lincolnelectric.com/safety.  See American National Standard Z49.1, 
"Safety In Welding, Cutting and Allied Processes" published by the 
American Welding Society, http://pubs.aws.org and OSHA Publication 2206 
(29CFR1910), U.S. Government Printing Office, www.gpo.gov.  

 
Conditions for safe storage, 
including any incompatibilities: 

Store in closed original container in a dry place. Store in accordance with 
local/regional/national regulations. Store away from incompatible materials.  

 
8.  EXPOSURE CONTROLS / PERSONAL PROTECTION 
 

Control Parameters 
Occupational Exposure Limits: US 

Chemical Identity Type Exposure Limit Values Source 

Titanium dioxide TWA  10 mg/m3 US. ACGIH Threshold Limit Values (12 
2010) 

Titanium dioxide - Total dust. PEL  15 mg/m3 US. OSHA Table Z-1 Limits for Air 
Contaminants (29 CFR 1910.1000) (02 
2006) 

Manganese - Fume. - as Mn Ceiling  5 mg/m3 US. OSHA Table Z-1 Limits for Air 



  Revision Date: 04/05/2017 
 

 

 
SDS_North America - 200000003844 5/23 

 

Contaminants (29 CFR 1910.1000) (02 
2006) 

 REL  1 mg/m3 US. NIOSH: Pocket Guide to Chemical 
Hazards (2005) 

 STEL  3 mg/m3 US. NIOSH: Pocket Guide to Chemical 
Hazards (2005) 

Manganese - Inhalable 
fraction. - as Mn 

TWA  0.1 mg/m3 US. ACGIH Threshold Limit Values (03 
2014) 

Manganese - Respirable 
fraction. - as Mn 

TWA  0.02 mg/m3 US. ACGIH Threshold Limit Values (03 
2014) 

Kaolin - Respirable fraction. TWA  2 mg/m3 US. ACGIH Threshold Limit Values (12 
2010) 

 PEL  5 mg/m3 US. OSHA Table Z-1 Limits for Air 
Contaminants (29 CFR 1910.1000) (02 
2006) 

Kaolin - Total dust. PEL  15 mg/m3 US. OSHA Table Z-1 Limits for Air 
Contaminants (29 CFR 1910.1000) (02 
2006) 

Kaolin - Respirable. REL  5 mg/m3 US. NIOSH: Pocket Guide to Chemical 
Hazards (2005) 

Kaolin - Total REL  10 mg/m3 US. NIOSH: Pocket Guide to Chemical 
Hazards (2005) 

Quartz - Respirable fraction. TWA  0.025 mg/m3 US. ACGIH Threshold Limit Values (12 
2010) 

Quartz - Respirable. TWA  2.4 millions of 
particles per cubic 

foot of air 

US. OSHA Table Z-3 (29 CFR 1910.1000) 
(2000) 

 TWA  0.1 mg/m3 US. OSHA Table Z-3 (29 CFR 1910.1000) 
(2000) 

Quartz - Respirable dust. REL  0.05 mg/m3 US. NIOSH: Pocket Guide to Chemical 
Hazards (2005) 

Quartz - Respirable dust. TWA  0.05 mg/m3 US. OSHA Specifically Regulated 
Substances (29 CFR 1910.1001-1050) 
(03 2016) 

 OSHA_AC
T 

 0.025 mg/m3 US. OSHA Specifically Regulated 
Substances (29 CFR 1910.1001-1050) 
(03 2016) 

Quartz - Respirable dust. PEL  0.05 mg/m3 US. OSHA Table Z-1 Limits for Air 
Contaminants (29 CFR 1910.1000) (03 
2016) 

Mica - Respirable fraction. TWA  3 mg/m3 US. ACGIH Threshold Limit Values (12 
2010) 

Mica TWA  20 millions of 
particles per cubic 

foot of air 

US. OSHA Table Z-3 (29 CFR 1910.1000) 
(2000) 

Mica - Respirable. REL  3 mg/m3 US. NIOSH: Pocket Guide to Chemical 
Hazards (2005) 

Silicon - Total dust. PEL  15 mg/m3 US. OSHA Table Z-1 Limits for Air 
Contaminants (29 CFR 1910.1000) (02 
2006) 

Silicon - Respirable fraction. PEL  5 mg/m3 US. OSHA Table Z-1 Limits for Air 
Contaminants (29 CFR 1910.1000) (02 
2006) 

Silicon - Respirable. REL  5 mg/m3 US. NIOSH: Pocket Guide to Chemical 
Hazards (2005) 

Silicon - Total REL  10 mg/m3 US. NIOSH: Pocket Guide to Chemical 
Hazards (2005) 

Aluminum oxide - Respirable 
fraction. 

TWA  1 mg/m3 US. ACGIH Threshold Limit Values (12 
2010) 

 PEL  5 mg/m3 US. OSHA Table Z-1 Limits for Air 
Contaminants (29 CFR 1910.1000) (02 
2006) 

Aluminum oxide - Total dust. PEL  15 mg/m3 US. OSHA Table Z-1 Limits for Air 
Contaminants (29 CFR 1910.1000) (02 
2006) 

Iron oxide - Respirable 
fraction. 

TWA  5 mg/m3 US. ACGIH Threshold Limit Values (12 
2010) 

Iron oxide - Fume. PEL  10 mg/m3 US. OSHA Table Z-1 Limits for Air 
Contaminants (29 CFR 1910.1000) (02 
2006) 
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Iron oxide - Dust and fume. - 
as Fe 

REL  5 mg/m3 US. NIOSH: Pocket Guide to Chemical 
Hazards (2005) 

 
Occupational Exposure Limits: CANADA 

Chemical Identity Type Exposure Limit Values Source 

Titanium dioxide TWA  10 mg/m3 Canada. Alberta OELs (Occupational 
Health & Safety Code, Schedule 1, Table 
2) (07 2009) 

Titanium dioxide - Total dust. TWA  10 mg/m3 Canada. British Columbia OELs. 
(Occupational Exposure Limits for 
Chemical Substances, Occupational 
Health and Safety Regulation 296/97, as 
amended) (07 2007) 

Titanium dioxide - Respirable 
fraction. 

TWA  3 mg/m3 Canada. British Columbia OELs. 
(Occupational Exposure Limits for 
Chemical Substances, Occupational 
Health and Safety Regulation 296/97, as 
amended) (07 2007) 

Titanium dioxide TWA  10 mg/m3 Canada. Manitoba OELs (Reg. 217/2006, 
The Workplace Safety And Health Act) 
(03 2011) 

 TWA  10 mg/m3 Canada. Ontario OELs. (Control of 
Exposure to Biological or Chemical 
Agents) (11 2010) 

 8 HR ACL  10 mg/m3 Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21) (05 2009) 

 15 MIN 
ACL 

 20 mg/m3 Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21) (05 2009) 

Titanium dioxide - Total dust. TWA  10 mg/m3 Canada. Quebec OELs. (Ministry of Labor 
- Regulation Respecting the Quality of the 
Work Environment) (12 2008) 

Manganese - as Mn TWA  0.2 mg/m3 Canada. Alberta OELs (Occupational 
Health & Safety Code, Schedule 1, Table 
2) (07 2009) 

 TWA  0.2 mg/m3 Canada. British Columbia OELs. 
(Occupational Exposure Limits for 
Chemical Substances, Occupational 
Health and Safety Regulation 296/97, as 
amended) (07 2007) 

 8 HR ACL  0.2 mg/m3 Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21) (05 2009) 

 15 MIN 
ACL 

 0.6 mg/m3 Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21) (05 2009) 

Manganese - Fume. - as Mn TWA  1 mg/m3 Canada. Quebec OELs. (Ministry of Labor 
- Regulation Respecting the Quality of the 
Work Environment) (12 2008) 

Manganese - Dust. - as Mn TWA  5 mg/m3 Canada. Quebec OELs. (Ministry of Labor 
- Regulation Respecting the Quality of the 
Work Environment) (12 2008) 

Manganese - Fume. - as Mn STEL  3 mg/m3 Canada. Quebec OELs. (Ministry of Labor 
- Regulation Respecting the Quality of the 
Work Environment) (12 2008) 

Manganese - Respirable 
fraction. - as Mn 

TWA  0.02 mg/m3 Canada. Manitoba OELs (Reg. 217/2006, 
The Workplace Safety And Health Act) 
(03 2014) 

Manganese - Inhalable 
fraction. - as Mn 

TWA  0.1 mg/m3 Canada. Manitoba OELs (Reg. 217/2006, 
The Workplace Safety And Health Act) 
(03 2014) 

Manganese - as Mn TWA  0.2 mg/m3 Canada. Ontario OELs. (Control of 
Exposure to Biological or Chemical 
Agents) (06 2015) 

Kaolin - Respirable. TWA  2 mg/m3 Canada. Alberta OELs (Occupational 
Health & Safety Code, Schedule 1, Table 
2) (07 2009) 

 TWA  2 mg/m3 Canada. British Columbia OELs. 
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(Occupational Exposure Limits for 
Chemical Substances, Occupational 
Health and Safety Regulation 296/97, as 
amended) (07 2007) 

Kaolin - Respirable fraction. TWA  2 mg/m3 Canada. Manitoba OELs (Reg. 217/2006, 
The Workplace Safety And Health Act) 
(03 2011) 

 TWA  2 mg/m3 Canada. Ontario OELs. (Control of 
Exposure to Biological or Chemical 
Agents) (11 2010) 

 8 HR ACL  2 mg/m3 Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21) (05 2009) 

 15 MIN 
ACL 

 4 mg/m3 Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21) (05 2009) 

Kaolin - Respirable dust. TWA  5 mg/m3 Canada. Quebec OELs. (Ministry of Labor 
- Regulation Respecting the Quality of the 
Work Environment) (12 2008) 

Quartz - Respirable particles. TWA  0.025 mg/m3 Canada. Alberta OELs (Occupational 
Health & Safety Code, Schedule 1, Table 
2) (07 2009) 

Quartz - Respirable fraction. TWA  0.025 mg/m3 Canada. British Columbia OELs. 
(Occupational Exposure Limits for 
Chemical Substances, Occupational 
Health and Safety Regulation 296/97, as 
amended) (07 2007) 

 TWA  0.025 mg/m3 Canada. Manitoba OELs (Reg. 217/2006, 
The Workplace Safety And Health Act) 
(03 2011) 

 8 HR ACL  0.05 mg/m3 Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21) (05 2009) 

Quartz - Respirable dust. TWA  0.1 mg/m3 Canada. Quebec OELs. (Ministry of Labor 
- Regulation Respecting the Quality of the 
Work Environment) (12 2008) 

Quartz - Respirable fraction. TWA  0.10 mg/m3 Canada. Ontario OELs. (Control of 
Exposure to Biological or Chemical 
Agents) (06 2015) 

Mica - Respirable. TWA  3 mg/m3 Canada. Alberta OELs (Occupational 
Health & Safety Code, Schedule 1, Table 
2) (07 2009) 

 TWA  3 mg/m3 Canada. British Columbia OELs. 
(Occupational Exposure Limits for 
Chemical Substances, Occupational 
Health and Safety Regulation 296/97, as 
amended) (07 2007) 

Mica - Respirable fraction. TWA  3 mg/m3 Canada. Manitoba OELs (Reg. 217/2006, 
The Workplace Safety And Health Act) 
(03 2011) 

 TWA  3 mg/m3 Canada. Ontario OELs. (Control of 
Exposure to Biological or Chemical 
Agents) (11 2010) 

 8 HR ACL  3 mg/m3 Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21) (05 2009) 

 15 MIN 
ACL 

 6 mg/m3 Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21) (05 2009) 

Mica - Respirable dust. TWA  3 mg/m3 Canada. Quebec OELs. (Ministry of Labor 
- Regulation Respecting the Quality of the 
Work Environment) (12 2008) 

Silicon - Total dust. TWA  10 mg/m3 Canada. Ontario OELs. (Control of 
Exposure to Biological or Chemical 
Agents) (07 2010) 

Silicon 8 HR ACL  10 mg/m3 Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21) (05 2009) 

 15 MIN 
ACL 

 20 mg/m3 Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21) (05 2009) 
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Silicon - Total dust. TWA  10 mg/m3 Canada. Quebec OELs. (Ministry of Labor 
- Regulation Respecting the Quality of the 
Work Environment) (12 2008) 

Aluminum oxide TWA  10 mg/m3 Canada. Alberta OELs (Occupational 
Health & Safety Code, Schedule 1, Table 
2) (07 2009) 

Aluminum oxide - Respirable. TWA  1 mg/m3 Canada. British Columbia OELs. 
(Occupational Exposure Limits for 
Chemical Substances, Occupational 
Health and Safety Regulation 296/97, as 
amended) (07 2007) 

Aluminum oxide - Respirable 
fraction. 

TWA  1 mg/m3 Canada. Manitoba OELs (Reg. 217/2006, 
The Workplace Safety And Health Act) 
(03 2011) 

 TWA  1 mg/m3 Canada. Ontario OELs. (Control of 
Exposure to Biological or Chemical 
Agents) (11 2010) 

Aluminum oxide 8 HR ACL  10 mg/m3 Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21) (05 2009) 

 15 MIN 
ACL 

 20 mg/m3 Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21) (05 2009) 

Aluminum oxide - Total dust. 
- as Al 

TWA  10 mg/m3 Canada. Quebec OELs. (Ministry of Labor 
- Regulation Respecting the Quality of the 
Work Environment) (12 2008) 

Iron oxide - Respirable. TWA  5 mg/m3 Canada. Alberta OELs (Occupational 
Health & Safety Code, Schedule 1, Table 
2) (07 2009) 

Iron oxide - Total dust. TWA  10 mg/m3 Canada. British Columbia OELs. 
(Occupational Exposure Limits for 
Chemical Substances, Occupational 
Health and Safety Regulation 296/97, as 
amended) (07 2007) 

Iron oxide - Dust. - as Fe TWA  5 mg/m3 Canada. British Columbia OELs. 
(Occupational Exposure Limits for 
Chemical Substances, Occupational 
Health and Safety Regulation 296/97, as 
amended) (07 2007) 

Iron oxide - Fume. - as Fe STEL  10 mg/m3 Canada. British Columbia OELs. 
(Occupational Exposure Limits for 
Chemical Substances, Occupational 
Health and Safety Regulation 296/97, as 
amended) (07 2007) 

Iron oxide - Respirable 
fraction. 

TWA  3 mg/m3 Canada. British Columbia OELs. 
(Occupational Exposure Limits for 
Chemical Substances, Occupational 
Health and Safety Regulation 296/97, as 
amended) (07 2007) 

Iron oxide - Fume. - as Fe TWA  5 mg/m3 Canada. British Columbia OELs. 
(Occupational Exposure Limits for 
Chemical Substances, Occupational 
Health and Safety Regulation 296/97, as 
amended) (07 2007) 

Iron oxide - Respirable 
fraction. 

TWA  5 mg/m3 Canada. Manitoba OELs (Reg. 217/2006, 
The Workplace Safety And Health Act) 
(03 2011) 

 TWA  5 mg/m3 Canada. Ontario OELs. (Control of 
Exposure to Biological or Chemical 
Agents) (11 2010) 

Iron oxide 8 HR ACL  10 mg/m3 Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21) (05 2009) 

 15 MIN 
ACL 

 20 mg/m3 Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21) (05 2009) 

Iron oxide - Dust and fume. - 
as Fe 

15 MIN 
ACL 

 10 mg/m3 Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21) (05 2009) 

 8 HR ACL  5 mg/m3 Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21) (05 2009) 
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Iron oxide - Total dust. TWA  10 mg/m3 Canada. Quebec OELs. (Ministry of Labor 
- Regulation Respecting the Quality of the 
Work Environment) (12 2008) 

Iron oxide - Dust and fume. - 
as Fe 

TWA  5 mg/m3 Canada. Quebec OELs. (Ministry of Labor 
- Regulation Respecting the Quality of the 
Work Environment) (12 2008) 

 
Occupational Exposure Limits: MEXICO 

Chemical Identity Type Exposure Limit Values Source 

Titanium dioxide - as Ti VLE-CT  20 mg/m3 Mexico. OELs. (NOM-010-STPS-2014 
Chemical Pollutants at the Workplace; 
Assessment and Control) (03 2000) 

 VLE-PPT  10 mg/m3 Mexico. OELs. (NOM-010-STPS-2014 
Chemical Pollutants at the Workplace; 
Assessment and Control) (03 2000) 

Manganese - as Mn VLE-PPT  0.2 mg/m3 Mexico. OELs. (NOM-010-STPS-2014 
Chemical Pollutants at the Workplace; 
Assessment and Control) (03 2000) 

Manganese - Fume. - as Mn VLE-PPT  1 mg/m3 Mexico. OELs. (NOM-010-STPS-2014 
Chemical Pollutants at the Workplace; 
Assessment and Control) (03 2000) 

 VLE-CT  3 mg/m3 Mexico. OELs. (NOM-010-STPS-2014 
Chemical Pollutants at the Workplace; 
Assessment and Control) (03 2000) 

Kaolin VLE-CT  20 mg/m3 Mexico. OELs. (NOM-010-STPS-2014 
Chemical Pollutants at the Workplace; 
Assessment and Control) (03 2000) 

 VLE-PPT  10 mg/m3 Mexico. OELs. (NOM-010-STPS-2014 
Chemical Pollutants at the Workplace; 
Assessment and Control) (03 2000) 

Quartz VLE-PPT  0.1 mg/m3 Mexico. OELs. (NOM-010-STPS-2014 
Chemical Pollutants at the Workplace; 
Assessment and Control) (03 2000) 

Mica VLE-PPT  3 mg/m3 Mexico. OELs. (NOM-010-STPS-2014 
Chemical Pollutants at the Workplace; 
Assessment and Control) (03 2000) 

Silicon VLE-PPT  10 mg/m3 Mexico. OELs. (NOM-010-STPS-2014 
Chemical Pollutants at the Workplace; 
Assessment and Control) (03 2000) 

 VLE-CT  20 mg/m3 Mexico. OELs. (NOM-010-STPS-2014 
Chemical Pollutants at the Workplace; 
Assessment and Control) (03 2000) 

Aluminum oxide VLE-PPT  10 mg/m3 Mexico. OELs. (NOM-010-STPS-2014 
Chemical Pollutants at the Workplace; 
Assessment and Control) (03 2000) 

Iron oxide - as Fe VLE-CT  10 mg/m3 Mexico. OELs. (NOM-010-STPS-2014 
Chemical Pollutants at the Workplace; 
Assessment and Control) (03 2000) 

 VLE-PPT  5 mg/m3 Mexico. OELs. (NOM-010-STPS-2014 
Chemical Pollutants at the Workplace; 
Assessment and Control) (03 2000) 

 
Additional exposure limits under the conditions of use: US 

Chemical Identity Type Exposure Limit Values Source 

Carbon dioxide TWA 5,000 ppm   US. ACGIH Threshold Limit Values (12 
2010) 

 STEL 30,000 ppm   US. ACGIH Threshold Limit Values (12 
2010) 

 PEL 5,000 ppm 9,000 mg/m3 US. OSHA Table Z-1 Limits for Air 
Contaminants (29 CFR 1910.1000) (02 
2006) 

 STEL 30,000 ppm 54,000 mg/m3 US. NIOSH: Pocket Guide to Chemical 
Hazards (2005) 

 REL 5,000 ppm 9,000 mg/m3 US. NIOSH: Pocket Guide to Chemical 
Hazards (2005) 

Carbon monoxide TWA 25 ppm   US. ACGIH Threshold Limit Values (12 
2010) 
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 PEL 50 ppm 55 mg/m3 US. OSHA Table Z-1 Limits for Air 
Contaminants (29 CFR 1910.1000) (02 
2006) 

 REL 35 ppm 40 mg/m3 US. NIOSH: Pocket Guide to Chemical 
Hazards (2005) 

 Ceil_Time 200 ppm 229 mg/m3 US. NIOSH: Pocket Guide to Chemical 
Hazards (2005) 

Nitrogen dioxide TWA 0.2 ppm   US. ACGIH Threshold Limit Values (02 
2012) 

 Ceiling 5 ppm 9 mg/m3 US. OSHA Table Z-1 Limits for Air 
Contaminants (29 CFR 1910.1000) (02 
2006) 

 STEL 1 ppm 1.8 mg/m3 US. NIOSH: Pocket Guide to Chemical 
Hazards (2005) 

Ozone PEL 0.1 ppm 0.2 mg/m3 US. OSHA Table Z-1 Limits for Air 
Contaminants (29 CFR 1910.1000) (02 
2006) 

 Ceil_Time 0.1 ppm 0.2 mg/m3 US. NIOSH: Pocket Guide to Chemical 
Hazards (2005) 

 TWA 0.05 ppm   US. ACGIH Threshold Limit Values (03 
2014) 

 TWA 0.20 ppm   US. ACGIH Threshold Limit Values (03 
2014) 

 TWA 0.10 ppm   US. ACGIH Threshold Limit Values (03 
2014) 

 TWA 0.08 ppm   US. ACGIH Threshold Limit Values (03 
2014) 

Manganese - Fume. - as Mn Ceiling  5 mg/m3 US. OSHA Table Z-1 Limits for Air 
Contaminants (29 CFR 1910.1000) (02 
2006) 

 REL  1 mg/m3 US. NIOSH: Pocket Guide to Chemical 
Hazards (2005) 

 STEL  3 mg/m3 US. NIOSH: Pocket Guide to Chemical 
Hazards (2005) 

Manganese - Inhalable 
fraction. - as Mn 

TWA  0.1 mg/m3 US. ACGIH Threshold Limit Values (03 
2014) 

Manganese - Respirable 
fraction. - as Mn 

TWA  0.02 mg/m3 US. ACGIH Threshold Limit Values (03 
2014) 

 
Additional exposure limits under the conditions of use: CANADA 

Chemical Identity Type Exposure Limit Values Source 

Carbon dioxide STEL 30,000 ppm 54,000 mg/m3 Canada. Alberta OELs (Occupational 
Health & Safety Code, Schedule 1, Table 
2) (07 2009) 

 TWA 5,000 ppm 9,000 mg/m3 Canada. Alberta OELs (Occupational 
Health & Safety Code, Schedule 1, Table 
2) (07 2009) 

 TWA 5,000 ppm   Canada. British Columbia OELs. 
(Occupational Exposure Limits for 
Chemical Substances, Occupational 
Health and Safety Regulation 296/97, as 
amended) (07 2007) 

 STEL 15,000 ppm   Canada. British Columbia OELs. 
(Occupational Exposure Limits for 
Chemical Substances, Occupational 
Health and Safety Regulation 296/97, as 
amended) (07 2007) 

 TWA 5,000 ppm   Canada. Manitoba OELs (Reg. 217/2006, 
The Workplace Safety And Health Act) 
(03 2011) 

 STEL 30,000 ppm   Canada. Manitoba OELs (Reg. 217/2006, 
The Workplace Safety And Health Act) 
(03 2011) 

 STEL 30,000 ppm   Canada. Ontario OELs. (Control of 
Exposure to Biological or Chemical 
Agents) (11 2010) 

 TWA 5,000 ppm   Canada. Ontario OELs. (Control of 
Exposure to Biological or Chemical 
Agents) (11 2010) 
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 8 HR ACL 5,000 ppm   Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21) (05 2009) 

 15 MIN 
ACL 

30,000 ppm   Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21) (05 2009) 

 TWA 5,000 ppm 9,000 mg/m3 Canada. Quebec OELs. (Ministry of Labor 
- Regulation Respecting the Quality of the 
Work Environment) (12 2008) 

 STEL 30,000 ppm 54,000 mg/m3 Canada. Quebec OELs. (Ministry of Labor 
- Regulation Respecting the Quality of the 
Work Environment) (12 2008) 

Carbon monoxide TWA 25 ppm 29 mg/m3 Canada. Alberta OELs (Occupational 
Health & Safety Code, Schedule 1, Table 
2) (07 2009) 

 TWA 25 ppm   Canada. British Columbia OELs. 
(Occupational Exposure Limits for 
Chemical Substances, Occupational 
Health and Safety Regulation 296/97, as 
amended) (07 2007) 

 STEL 100 ppm   Canada. British Columbia OELs. 
(Occupational Exposure Limits for 
Chemical Substances, Occupational 
Health and Safety Regulation 296/97, as 
amended) (07 2007) 

 TWA 25 ppm   Canada. Manitoba OELs (Reg. 217/2006, 
The Workplace Safety And Health Act) 
(03 2011) 

 TWA 25 ppm   Canada. Ontario OELs. (Control of 
Exposure to Biological or Chemical 
Agents) (07 2010) 

 8 HR ACL 25 ppm   Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21) (05 2009) 

 15 MIN 
ACL 

190 ppm   Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21) (05 2009) 

 TWA 35 ppm 40 mg/m3 Canada. Quebec OELs. (Ministry of Labor 
- Regulation Respecting the Quality of the 
Work Environment) (12 2008) 

 STEL 200 ppm 230 mg/m3 Canada. Quebec OELs. (Ministry of Labor 
- Regulation Respecting the Quality of the 
Work Environment) (12 2008) 

Nitrogen dioxide STEL 5 ppm 9.4 mg/m3 Canada. Alberta OELs (Occupational 
Health & Safety Code, Schedule 1, Table 
2) (07 2009) 

 TWA 3 ppm 5.6 mg/m3 Canada. Alberta OELs (Occupational 
Health & Safety Code, Schedule 1, Table 
2) (07 2009) 

 CEILING 1 ppm   Canada. British Columbia OELs. 
(Occupational Exposure Limits for 
Chemical Substances, Occupational 
Health and Safety Regulation 296/97, as 
amended) (07 2007) 

 TWA 0.2 ppm   Canada. Manitoba OELs (Reg. 217/2006, 
The Workplace Safety And Health Act) 
(03 2012) 

 STEL 5 ppm   Canada. Ontario OELs. (Control of 
Exposure to Biological or Chemical 
Agents) (11 2010) 

 TWA 3 ppm   Canada. Ontario OELs. (Control of 
Exposure to Biological or Chemical 
Agents) (11 2010) 

 8 HR ACL 3 ppm   Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21) (05 2009) 

 15 MIN 
ACL 

5 ppm   Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21) (05 2009) 

 TWA 3 ppm 5.6 mg/m3 Canada. Quebec OELs. (Ministry of Labor 
- Regulation Respecting the Quality of the 
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Work Environment) (12 2008) 
Ozone STEL 0.3 ppm 0.6 mg/m3 Canada. Alberta OELs (Occupational 

Health & Safety Code, Schedule 1, Table 
2) (07 2009) 

 TWA 0.1 ppm 0.2 mg/m3 Canada. Alberta OELs (Occupational 
Health & Safety Code, Schedule 1, Table 
2) (07 2009) 

 TWA 0.05 ppm   Canada. British Columbia OELs. 
(Occupational Exposure Limits for 
Chemical Substances, Occupational 
Health and Safety Regulation 296/97, as 
amended) (07 2007) 

 TWA 0.1 ppm   Canada. British Columbia OELs. 
(Occupational Exposure Limits for 
Chemical Substances, Occupational 
Health and Safety Regulation 296/97, as 
amended) (07 2007) 

 TWA 0.08 ppm   Canada. British Columbia OELs. 
(Occupational Exposure Limits for 
Chemical Substances, Occupational 
Health and Safety Regulation 296/97, as 
amended) (07 2007) 

 TWA 0.2 ppm   Canada. British Columbia OELs. 
(Occupational Exposure Limits for 
Chemical Substances, Occupational 
Health and Safety Regulation 296/97, as 
amended) (07 2007) 

 TWA 0.1 ppm 0.2 mg/m3 Canada. Ontario OELs. (Control of 
Exposure to Biological or Chemical 
Agents) (07 2010) 

 STEL 0.3 ppm 0.6 mg/m3 Canada. Ontario OELs. (Control of 
Exposure to Biological or Chemical 
Agents) (07 2010) 

 15 MIN 
ACL 

0.15 ppm   Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21) (05 2009) 

 8 HR ACL 0.05 ppm   Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21) (05 2009) 

 CEILING 0.1 ppm 0.2 mg/m3 Canada. Quebec OELs. (Ministry of Labor 
- Regulation Respecting the Quality of the 
Work Environment) (12 2008) 

 TWA 0.20 ppm   Canada. Manitoba OELs (Reg. 217/2006, 
The Workplace Safety And Health Act) 
(03 2014) 

 TWA 0.05 ppm   Canada. Manitoba OELs (Reg. 217/2006, 
The Workplace Safety And Health Act) 
(03 2014) 

 TWA 0.08 ppm   Canada. Manitoba OELs (Reg. 217/2006, 
The Workplace Safety And Health Act) 
(03 2014) 

 TWA 0.10 ppm   Canada. Manitoba OELs (Reg. 217/2006, 
The Workplace Safety And Health Act) 
(03 2014) 

Manganese - as Mn TWA  0.2 mg/m3 Canada. Alberta OELs (Occupational 
Health & Safety Code, Schedule 1, Table 
2) (07 2009) 

 TWA  0.2 mg/m3 Canada. British Columbia OELs. 
(Occupational Exposure Limits for 
Chemical Substances, Occupational 
Health and Safety Regulation 296/97, as 
amended) (07 2007) 

 8 HR ACL  0.2 mg/m3 Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21) (05 2009) 

 15 MIN 
ACL 

 0.6 mg/m3 Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21) (05 2009) 

Manganese - Fume. - as Mn TWA  1 mg/m3 Canada. Quebec OELs. (Ministry of Labor 
- Regulation Respecting the Quality of the 
Work Environment) (12 2008) 
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Manganese - Dust. - as Mn TWA  5 mg/m3 Canada. Quebec OELs. (Ministry of Labor 
- Regulation Respecting the Quality of the 
Work Environment) (12 2008) 

Manganese - Fume. - as Mn STEL  3 mg/m3 Canada. Quebec OELs. (Ministry of Labor 
- Regulation Respecting the Quality of the 
Work Environment) (12 2008) 

Manganese - Respirable 
fraction. - as Mn 

TWA  0.02 mg/m3 Canada. Manitoba OELs (Reg. 217/2006, 
The Workplace Safety And Health Act) 
(03 2014) 

Manganese - Inhalable 
fraction. - as Mn 

TWA  0.1 mg/m3 Canada. Manitoba OELs (Reg. 217/2006, 
The Workplace Safety And Health Act) 
(03 2014) 

Manganese - as Mn TWA  0.2 mg/m3 Canada. Ontario OELs. (Control of 
Exposure to Biological or Chemical 
Agents) (06 2015) 

 
Additional exposure limits under the conditions of use: MEXICO 

Chemical Identity Type Exposure Limit Values Source 

Carbon dioxide VLE-PPT 5,000 ppm 9,000 mg/m3 Mexico. OELs. (NOM-010-STPS-2014 
Chemical Pollutants at the Workplace; 
Assessment and Control) (03 2000) 

 VLE-CT 15,000 ppm 27,000 mg/m3 Mexico. OELs. (NOM-010-STPS-2014 
Chemical Pollutants at the Workplace; 
Assessment and Control) (03 2000) 

Carbon monoxide VLE-CT 400 ppm 400 mg/m3 Mexico. OELs. (NOM-010-STPS-2014 
Chemical Pollutants at the Workplace; 
Assessment and Control) (03 2000) 

 VLE-PPT 50 ppm 55 mg/m3 Mexico. OELs. (NOM-010-STPS-2014 
Chemical Pollutants at the Workplace; 
Assessment and Control) (03 2000) 

Nitrogen dioxide VLE-CT 5 ppm 10 mg/m3 Mexico. OELs. (NOM-010-STPS-2014 
Chemical Pollutants at the Workplace; 
Assessment and Control) (03 2000) 

 VLE-PPT 3 ppm 6 mg/m3 Mexico. OELs. (NOM-010-STPS-2014 
Chemical Pollutants at the Workplace; 
Assessment and Control) (03 2000) 

Ozone VLE-P 0.1 ppm 0.2 mg/m3 Mexico. OELs. (NOM-010-STPS-2014 
Chemical Pollutants at the Workplace; 
Assessment and Control) (03 2000) 

Manganese - as Mn VLE-PPT  0.2 mg/m3 Mexico. OELs. (NOM-010-STPS-2014 
Chemical Pollutants at the Workplace; 
Assessment and Control) (03 2000) 

Manganese - Fume. - as Mn VLE-PPT  1 mg/m3 Mexico. OELs. (NOM-010-STPS-2014 
Chemical Pollutants at the Workplace; 
Assessment and Control) (03 2000) 

 VLE-CT  3 mg/m3 Mexico. OELs. (NOM-010-STPS-2014 
Chemical Pollutants at the Workplace; 
Assessment and Control) (03 2000) 

 
Appropriate Engineering 
Controls 

Ventilation:  Use enough ventilation, local exhaust at the arc, or both to 
keep the fumes and gases from the worker's breathing zone and the 
general area.  Train the welder to keep his head out of the fumes. Keep 
exposure as low as possible.  

 
Individual protection measures, such as personal protective equipment 
General information: Exposure Guidelines: Threshold Limit Values (TLVs) and Biological 

Exposure Indices (BEIs) are values published by the American Conference 
of Government Industrial Hygienists (ACGIH). ACGIH Statement of 
Positions Regarding the TLVs® and BEIs® states that the TLV-TWA should 
be used as a guide in the control of health hazards and should not be used 
to indicate a fine line between safe and dangerous exposures.  See Section 
10 for information on potential fume constituents of health interest. 
Threshold Limit Values are figures published by the American Conference 
of Government Industrial Hygienists.  
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 Maximum Fume Exposure Guideline™ (MFEG)™ for this product (based 
on content of  Manganese)  is  0.5 mg/m3. This exposure guideline is 
calculated using the most conservative value of the ACGIH TLV or OSHA 
PEL for the stated substance. If your local applicable exposure limits are 
lower than the ACGIH TLV or OSHA PEL for any of the metallic substances 
listed in Section 2 or 3 of this SDS, you must take that into consideration 
before utilizing or applying this guideline. 

 
Eye/face protection: Wear helmet or use face shield with filter lens shade number 12 or darker 

for open arc processes – or follow the recommendations as specified in 
ANSI Z49.1, Section 4, based on your process and settings. No specific 
lens shade recommendation for submerged arc or electroslag processes. 
Shield others by providing appropriate screens and flash goggles.  

 
Skin Protection 
Hand Protection: Wear protective gloves. Suitable gloves can be recommended by the glove 

supplier.  
 
Other: Protective Clothing:  Wear hand, head, and body protection which help to 

prevent injury from radiation, sparks and electrical shock. See Z49.1. At a 
minimum this includes welder's gloves and a protective face shield, and 
may include arm protectors, aprons, hats, shoulder protection, as well as 
dark substantial clothing. Wear dry gloves free of holes or split seams.   
Train the welder not to permit electrically live parts or electrodes to contact 
skin . . . or clothing or gloves if they are wet. Insulate yourself from the work 
piece and ground using dry plywood, rubber mats or other dry insulation.  

 
Respiratory Protection: Keep your head out of fumes. Use enough ventilation and local exhaust to 

keep fumes and gases from your breathing zone and the general area. An 
approved respirator should be used unless exposure assessments are 
below applicable exposure limits.  

 
Hygiene measures: Do not eat, drink or smoke when using the product. Always observe good 

personal hygiene measures, such as washing after handling the material 
and before eating, drinking, and/or smoking. Routinely wash work clothing 
and protective equipment to remove contaminants. Determine the 
composition and quantity of fumes and gases to which workers are 
exposed by taking an air sample from inside the welder's helmet if worn or 
in the worker's breathing zone.  Improve ventilation if exposures are not 
below limits. See ANSI/AWS F1.1, F1.2, F1.3 and F1.5, available from the 
American Welding Society, www.aws.org.  

 
9.  PHYSICAL AND CHEMICAL PROPERTIES 
 

Appearance: Steel rod with extruded flux coating. 
Physical state: Solid  
Form: Solid  
Color: No data available. 
Odor: No data available. 
Odor threshold: No data available. 
pH: No data available. 
Melting point/freezing point: No data available. 
Initial boiling point and boiling 
range: 

No data available. 

Flash Point: No data available. 
Evaporation rate: No data available. 
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Flammability (solid, gas): No data available. 
Upper/lower limit on flammability or explosive limits 
Flammability limit - upper (%): No data available. 
Flammability limit - lower (%): No data available. 
Explosive limit - upper (%): No data available. 
Explosive limit - lower (%): No data available. 
Vapor pressure: No data available. 
Vapor density: No data available. 
Density: No data available. 
Relative density: No data available. 
Solubility(ies) 
Solubility in water: No data available. 
Solubility (other): No data available. 
Partition coefficient (n-
octanol/water): 

No data available. 

Auto-ignition temperature: No data available. 
Decomposition temperature: No data available. 
Viscosity: No data available. 

 
10.  STABILITY AND REACTIVITY 
 
Reactivity: The product is non-reactive under normal conditions of use, storage and 

transport.  
 
Chemical Stability: Material is stable under normal conditions.  

 
Possibility of hazardous 
reactions: 

None under normal conditions.  

 
Conditions to avoid: Avoid heat or contamination.  

 
Incompatible Materials: Strong acids. Strong oxidizing substances. Strong bases.  

 
Hazardous Decomposition 
Products: 

Fumes and gases from welding and allied processes cannot be classified 
simply. The composition and quantity of both are dependent upon the metal 
being welded, the process, procedure and electrodes used. Other 
conditions which also influence the composition and quantity of the fumes 
and gases to which workers may be exposed include: coatings on the metal 
being welded (such as paint, plating, or galvanizing), the number of welders 
and the volume of the worker area, the quality and amount of ventilation, 
the position of the welder's head with respect to the fume plume, as well as 
the presence of contaminants in the atmosphere (such as chlorinated 
hydrocarbon vapors from cleaning and degreasing activities.) 
 
When the electrode is consumed, the fume and gas decomposition 
products generated are different in percent and form from the ingredients 
listed in Section 3. Decomposition products of normal operation include 
those originating from the volatilization, reaction, or oxidation of the 
materials shown in Section 3, plus those from the base metal and coating, 
etc., as noted above. Reasonably expected fume constituents produced 
during arc welding include the oxides of iron, manganese and other metals 
present in the welding consumable or base metal. Hexavalent chromium 
compounds may be in the welding fume of consumables or base metals 
which contain chromium. Gaseous and particulate fluoride may be in the 



  Revision Date: 04/05/2017 
 

 

 
SDS_North America - 200000003844 16/23 

 

welding fume of consumables which contain fluoride. Gaseous reaction 
products may include carbon monoxide and carbon dioxide. Ozone and 
nitrogen oxides may be formed by the radiation from the arc.  

 
11.  TOXICOLOGICAL INFORMATION 
 

Information on likely routes of exposure 
Inhalation: Potential chronic health hazards related to the use of welding consumables 

are most applicable to the inhalation route of exposure.  Refer to Inhalation 
statements in Section 11.  

 
Skin Contact: Arc rays can burn skin. Skin cancer has been reported.  

 
Eye contact: Arc rays can injure eyes.  

 
Ingestion: Health injuries from ingestion are not known or expected under normal use.  

 
Symptoms related to the physical, chemical and toxicological characteristics 

 
Inhalation: Respiratory exposure to the crystalline silica present in this welding 

electrode is not anticipated during normal use. Respiratory overexposure to 
airborne crystalline silica is known to cause silicosis, a form of disabling 
pulmonary fibrosis which can be progressive and may lead to death.  
Crystalline silica is on the IARC (International Agency for Research on 
Cancer) and NTP (National Toxicology Program) lists as posing a cancer 
risk to humans.  Note: All regional authorities do not use the same criteria 
for assigning carcinogenic classifications to chemicals.  For example, the 
European Union (EU) CLP does not require classifying crystalline silica as 
a carcinogenic compound. Short-term (acute) overexposure to fumes and 
gases from welding and allied processes may result in discomfort such as 
metal fume fever, dizziness, nausea, or dryness or irritation of nose, throat, 
or eyes.  May aggravate pre-existing respiratory problems (e.g. asthma, 
emphysema). Long-term (chronic) overexposure to fumes and gases from 
welding and allied processes can lead to siderosis (iron deposits in lung), 
central nervous system effects, bronchitis and other pulmonary effects.  

 
Information on toxicological effects 

Acute toxicity (list all possible routes of exposure) 
Oral 

Product: Not classified 
Specified substance(s): 

Iron LD 50 (Rat): 98.6 g/kg  
Sodium silicate LD 50 (Rat): 1.1 g/kg  
Carboxymethyl cellulose, 
sodium salt 

LD 50 (Rat): 2,700 mg/kg  

 
Dermal 
Product: Not classified 

 
Inhalation 
Product: Not classified 
Specified substance(s): 

Aluminum oxide LC 50 (Rat, 1 h): 7.6 mg/l  
Carboxymethyl cellulose, 
sodium salt 

LC 50 (Rat, 4 h): 5,800 mg/m3  

 
Repeated dose toxicity 

Product: Not classified 
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Skin Corrosion/Irritation 
Product: Not classified 

 
Serious Eye Damage/Eye Irritation 
Product: Not classified 

 
Respiratory or Skin Sensitization 
Product: Not classified 

 
Carcinogenicity 
Product: Arc rays: Skin cancer has been reported. 

  
IARC Monographs on the Evaluation of Carcinogenic Risks to Humans: 

Titanium dioxide Overall evaluation: 2B. Possibly carcinogenic to humans.  
Quartz Overall evaluation: 1. Carcinogenic to humans.  

 
US. National Toxicology Program (NTP) Report on Carcinogens:  

Quartz Known To Be Human Carcinogen.  
 
US. OSHA Specifically Regulated Substances (29 CFR 1910.1001-1050): 
 

Quartz Cancer  
 

Germ Cell Mutagenicity 
In vitro 

Product: Not classified 
 

In vivo 
Product: Not classified 

 
Reproductive toxicity

Product: Not classified 
 

Specific Target Organ Toxicity - Single Exposure 
Product: Not classified 

 
Specific Target Organ Toxicity - Repeated Exposure 

Product: Not classified 
 

Aspiration Hazard 
Product: Not classified 

Other effects: Organic polymers may be used in the manufacture of various welding 
consumables. Overexposure to their decomposition byproducts may result 
in a condition known as polymer fume fever.  Polymer fume fever usually 
occurs within 4 to 8 hours of exposure with the presentation of flu like 
symptoms, including mild pulmonary irritation with or without an increase in 
body temperature.  Signs of exposure can include an increase in white 
blood cell count.  Resolution of symptoms typically occurs quickly, usually 
not lasting longer than 48 hours.  

 
Symptoms related to the physical, chemical and toxicological characteristics under the condition of use 

 
 

Inhalation: 
Specified substance(s): 
Manganese Overexposure to manganese fumes may affect the brain and central 

nervous system, resulting in poor coordination, difficulty speaking, and arm 
or leg tremor.  This condition can be irreversible. 
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Additional toxicological Information under the conditions of use: 
 

Acute toxicity 
Inhalation 
Specified substance(s): 

Carbon dioxide LC Lo (Human, 5 min): 90000 ppm  
Carbon monoxide LC 50 (Rat, 4 h): 1,300 mg/l  
Nitrogen dioxide LC 50 (Rat, 4 h): 88 ppm  
Ozone LC Lo (Human, 30 min): 50 ppm  

 
Other effects: 
Specified substance(s): 

Carbon dioxide Asphyxia  
Carbon monoxide Carboxyhemoglobinemia  
Nitrogen dioxide Lower respiratory tract irritation  

 
12.  ECOLOGICAL INFORMATION 
 
Ecotoxicity  
Acute hazards to the aquatic environment: 

Fish 
Product: Not classified 
Specified substance(s):

Sodium silicate LC 50 (Western mosquitofish (Gambusia affinis), 96 h): 1,800 mg/l  
 

Aquatic Invertebrates 
Product: Not classified 
Specified substance(s):

Manganese EC 50 (Water flea (Daphnia magna), 48 h): 40 mg/l  
Sodium silicate EC 50 (Water flea (Ceriodaphnia dubia), 48 h): 22.94 - 49.01 mg/l  
Carboxymethyl cellulose, 
sodium salt 

EC 50 (Water flea (Ceriodaphnia dubia), 48 h): 46.04 - 165.37 mg/l  

 
Chronic hazards to the aquatic environment: 

Fish 
Product: Not classified 

 
Aquatic Invertebrates 

Product: Not classified 
 

Toxicity to Aquatic Plants 
Product: Not classified 

 
Persistence and Degradability 

Biodegradation 
Product: No data available. 

 
Bioaccumulative potential 

Bioconcentration Factor (BCF) 
Product: No data available. 

 
Mobility in soil: No data available. 

 
 
13.  DISPOSAL CONSIDERATIONS 
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General information: The generation of waste should be avoided or minimized whenever 
possible. When practical, recycle in an environmentally acceptable, 
regulatory compliant manner.    Dispose of non-recyclable products in 
accordance with all applicable Federal, State, Provincial, and Local 
requirements.  

 
Disposal instructions: Dispose of this material and its container to hazardous or special waste 

collection point.  
 
Contaminated Packaging: Dispose of contents/container to an appropriate treatment and disposal 

facility in accordance with applicable laws and regulations, and product 
characteristics at time of disposal.  

 
14.  TRANSPORT INFORMATION 
 

DOT 
UN Number:  
UN Proper Shipping Name: NOT DG REGULATED 
Transport Hazard Class(es)  

Class: NR 
Label(s): – 

Packing Group: – 
Marine Pollutant: No 

 
IMDG 
UN Number:  
UN Proper Shipping Name: NOT DG REGULATED 
Transport Hazard Class(es)  

Class: NR 
Label(s): – 
EmS No.:  

Packing Group: – 
Marine Pollutant: No 

 
IATA 
UN Number:  
Proper Shipping Name: NOT DG REGULATED 
Transport Hazard Class(es):  

Class: NR 
Label(s): – 

Packing Group: – 
Marine Pollutant: No 
Cargo aircraft only: Allowed. 

 
TDG 
UN Number:  
UN Proper Shipping Name: NOT DG REGULATED 
Transport Hazard Class(es)  

Class: NR 
Label(s): – 

Packing Group: – 
Marine Pollutant: No 

 
15.  REGULATORY INFORMATION 
 
US Federal Regulations 

TSCA Section 12(b) Export Notification (40 CFR 707, Subpt. D) 
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None present or none present in regulated quantities. 
 

US. OSHA Specifically Regulated Substances (29 CFR 1910.1001-1050) 

Chemical Identity OSHA hazard(s) 
Quartz kidney effects 

lung effects 
immune system effects 
Cancer 
 

 
CERCLA Hazardous Substance List (40 CFR 302.4): 

Chemical Identity Reportable quantity 
Manganese Included in the regulation but with no data values. See 

regulation for further details.  
 

Superfund Amendments and Reauthorization Act of 1986 (SARA) 
Hazard categories 

Not listed.  
 

SARA 302 Extremely Hazardous Substance 
None present or none present in regulated quantities. 

 
SARA 304 Emergency Release Notification 
Chemical Identity Reportable quantity 
Manganese  Included in the regulation but with no data values. See 

regulation for further details.  
 

SARA 311/312 Hazardous Chemical 
Chemical Identity Threshold Planning Quantity 
Iron 10000 lbs 
Titanium dioxide 10000 lbs 
Manganese 10000 lbs 
Potassium silicate 10000 lbs 
Kaolin 10000 lbs 
Quartz 10000 lbs 
Sodium silicate 10000 lbs 
Mica 10000 lbs 
Cellulose, pulp 10000 lbs 
Silicon 10000 lbs 
Bauxite 10000 lbs 
Aluminum oxide 10000 lbs 
Carboxymethyl cellulose, sodium salt 10000 lbs 
Iron oxide 10000 lbs 

 
SARA 313 (TRI Reporting) 

Chemical Identity 
Reporting threshold 
for other users 

Reporting threshold for 
manufacturing and processing 

Manganese 10000 lbs 25000 lbs.  
 

Clean Water Act Section 311 Hazardous Substances (40 CFR 117.3) 
None present or none present in regulated quantities. 

 
Clean Air Act (CAA) Section 112(r) Accidental Release Prevention (40 CFR 68.130): 

None present or none present in regulated quantities. 
 

US State Regulations 
US. California Proposition 65 
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This product contains chemical(s) known to the State of California to cause cancer and/or to cause birth 
defects or other reproductive harm. 

 
Titanium dioxide Carcinogenic.  
Quartz Carcinogenic.  

 
WARNING:  This product contains or produces a chemical known to the State of California to cause cancer and 
birth defects (or other reproductive harm).  (California Health & Safety Code Section 25249.5 et seq.) 
 
US. New Jersey Worker and Community Right-to-Know Act 

Chemical Identity 
Titanium dioxide 
Manganese 
Kaolin 
Quartz 
Mica 

 
US. Massachusetts RTK - Substance List 

Chemical Identity 
Quartz 

 
US. Pennsylvania RTK - Hazardous Substances 

Chemical Identity 
Titanium dioxide 
Manganese 
Kaolin 
Quartz 
Mica 

 
US. Rhode Island RTK 

No ingredient regulated by RI Right-to-Know Law present. 
 
Canada Federal Regulations 

List of Toxic Substances (CEPA, Schedule 1) 

Chemical Identity  
Titanium dioxide  
Kaolin  
Mica  
Aluminum oxide  
Iron oxide  

 
Export Control List (CEPA 1999, Schedule 3) 

Not Regulated 
 

National Pollutant Release Inventory (NPRI) 
Canada. National Pollutant Release Inventory (NPRI) Substances, Part 5, VOCs with Additional 
Reporting Requirements 
NPRI PT5 Not Regulated 

Canada. Canadian Environmental Protection Act (CEPA).  National Pollutant Release Inventory (NPRI) 
(Parts 1-4) 
NPRI Not Regulated 

 
Greenhouse Gases 

Not Regulated 
 

Controlled Drugs and Substances Act 
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CA CDSI Not Regulated 

CA CDSII Not Regulated 

CA CDSIII Not Regulated 

CA CDSIV Not Regulated 

CA CDSV Not Regulated 

CA CDSVII Not Regulated 

CA CDSVIII Not Regulated 

 
Precursor Control Regulations 

Not Regulated 
 
Mexico. Substances subject to reporting for the pollutant release and transfer registry (PRTR): not applicable 
 
Inventory Status:

Australia AICS: One or more components are not listed or are exempt from listing. 
Canada DSL Inventory List: One or more components are not listed or are exempt from listing. 
EINECS, ELINCS or NLP: One or more components are not listed or are exempt from listing. 
Japan (ENCS) List: One or more components are not listed or are exempt from listing. 
China Inv. Existing Chemical Substances: One or more components are not listed or are exempt from listing. 
Korea Existing Chemicals Inv. (KECI): One or more components are not listed or are exempt from listing. 
Canada NDSL Inventory: One or more components are not listed or are exempt from listing. 
Philippines PICCS: One or more components are not listed or are exempt from listing. 
US TSCA Inventory: One or more components are not listed or are exempt from listing. 
New Zealand Inventory of Chemicals: On or in compliance with the inventory 
Japan ISHL Listing: One or more components are not listed or are exempt from listing. 
Japan Pharmacopoeia Listing: One or more components are not listed or are exempt from listing. 
Mexico INSQ: One or more components are not listed or are exempt from listing. 
Ontario Inventory: One or more components are not listed or are exempt from listing. 
Taiwan Chemical Substance Inventory: One or more components are not listed or are exempt from listing. 

 
16.  OTHER INFORMATION 
 
Definitions:   
 
The Maximum Fume Exposure Guideline™ (MFEG)™ is a guideline limit for total welding fume exposure for a 
specific consumable product which may be used by employers to manage worker exposure to welding fume where 
that product is used.  The MFEG™ is an estimate of the level of total welding fume exposure for a given product 
above which the exposure limit for one of the fume constituents may be exceeded. The exposure limits referenced are 
the American Conference of Governmental Industrial Hygienists (ACGIH) Threshold Limit Value (TLV®) and the U.S. 
OSHA Permissible Exposure Limit (PEL) whichever limit is lower. If local applicable limits for substances listed in 
Section 2 or 3 of this SDS are lower than the TLV or PEL this must be taken into consideration before utilizing or 
applying this guideline. The MFEG™ never exceeds 5 mg/m³ which is the maximum recommended exposure limit for 
total welding fume.  The MFEG™ is intended to serve as a general guideline to assist in the management of 
workplace exposure to welding fume and does not replace the regular measurement and analysis of worker 
exposure to individual welding fume constituents in accordance with recommended industrial hygiene 
practice. 
 

Revision Date: 04/05/2017 
 

Further Information: Additional information is available by request. 
 

Disclaimer: The Lincoln Electric Company urges each end user and recipient of this SDS 
to study it carefully.  See also www.lincolnelectric.com/safety.  If necessary, 
consult an industrial hygienist or other expert to understand this information 



  Revision Date: 04/05/2017 
 

 

 
SDS_North America - 200000003844 23/23 

 

and safeguard the environment and protect workers from potential hazards 
associated with the handling or use of this product.  This information is 
believed to be accurate as of the revision date shown above.  However, no 
warranty, expressed or implied, is given.  Because the conditions or methods 
of use are beyond Lincoln Electric’s control, we assume no liability resulting 
from the use of this product.  Regulatory requirements are subject to change 
and may differ between various locations.  Compliance with all applicable 
Federal, State, Provincial, and local laws and regulations remain the 
responsibility of the user. 
 
© 2017 Lincoln Global, Inc.  All Rights Reserved. 
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SAFETY DATA SHEET 
 

1.  PRODUCT AND COMPANY IDENTIFICATION 
 
Product Name: Fleetweld® 35 
Product Size: 3/32" (2.4 mm) 
 
Other means of identification 

SDS number: 200000000580 
 
Recommended use and restriction on use 

Recommended use: SMAW (Shielded Metal Arc Welding) 
Restrictions on use: Not known.  Read this SDS before using this product.  

 
Manufacturer/Importer/Supplier/Distributor Information 

Company Name: The Lincoln Electric Company 
Address: 22801 Saint Clair Avenue 

Cleveland, Ohio 44117 
USA 

Telephone: +1 (216) 481-8100 
Contact Person: Safety Data Sheet Questions: www.lincolnelectric.com/sds 

Arc Welding Safety Information: www.lincolnelectric.com/safety 
 

Company Name: The Lincoln Electric Company of Canada LP 
Address: 179 Wicksteed Avenue 

Toronto, Ontario M4G 2B9 
Canada 

Telephone: +1 (416) 421-2600 
Contact Person: Safety Data Sheet Questions: www.lincolnelectric.com/sds 

Arc Welding Safety Information: www.lincolnelectric.com/safety 
 
Emergency telephone number:  

USA/Canada/Mexico +1 (888) 609-1762  
Americas/Europe  +1 (216) 383-8962  
Asia Pacific   +1 (216) 383-8966  
Middle East/Africa  +1 (216) 383-8969  
           
3E Company Access Code: 333988   

 
2.  HAZARDS IDENTIFICATION 
 
Classified according to the criteria of the Globally Harmonized System of Classification and Labeling of Chemicals 
(GHS), The United States Occupational Safety and Health Administration’s Hazard Communication Standard (29 
CFR 1910.1200), Canada’s Hazardous Product Regulations and Mexico’s Harmonized System for the Identification 
and Communication of Hazards and Risks from Hazardous Chemicals in the Workplace.  
 
Hazard Classification Not classified as hazardous according to applicable GHS hazard classification 

criteria. 
 

Hazard Symbol: No symbol 
 

Signal Word: No signal word. 
 

Hazard Statement: Not applicable 
 

Precautionary Not applicable 

Label Elements 
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Statements: 
 

Other hazards which do not 
result in GHS classification: 

Electrical Shock can kill.  If welding must be performed in damp locations or 
with wet clothing, on metal structures or when in cramped positions such as 
sitting, kneeling or lying, or if there is a high risk of unavoidable or 
accidental contact with work piece, use the following equipment: 
Semiautomatic DC Welder, DC Manual (Stick) Welder, or AC Welder with 
Reduced Voltage Control. 
 
Arc rays can injure eyes and burn skin.  Welding arc and sparks can ignite 
combustibles and flammable materials.  Overexposure to welding fumes 
and gases can be hazardous.  Read and understand the manufacturer’s 
instructions, Safety Data Sheets and the precautionary labels before using 
this product.  Refer to Section 8. 

 
Substance(s) formed under the 
conditions of use: 

The welding fume produced from this welding electrode may contain the 
following constituent(s) and/or their complex metallic oxides as well as solid 
particles or other constituents from the consumables, base metal, or base 
metal coating not listed below. 

 
Chemical Identity CAS-No. 

Carbon dioxide 124-38-9 
Carbon monoxide 630-08-0 
Nitrogen dioxide 10102-44-0 

Ozone 10028-15-6 
Manganese 7439-96-5 

 
3.  COMPOSITION / INFORMATION ON INGREDIENTS 
 

Reportable Hazardous Ingredients  
Mixtures 

Chemical Identity CAS number Content in percent (%)* 

Iron 7439-89-6 50 - <100% 
Cellulose, pulp 65996-61-4 1 - <5% 
Sodium silicate 1344-09-8 1 - <5% 

Titanium dioxide 13463-67-7 1 - <5% 
Manganese 7439-96-5 0.1 - <1% 
Magnesite 546-93-0 0.1 - <1% 
Iron oxide 1309-37-1 0.1 - <1% 
Potassium oxide 12136-45-7 0.1 - <1% 
Potassium carbonate 584-08-7 0.1 - <1% 

* All concentrations are percent by weight unless ingredient is a gas. Gas concentrations are in percent by volume. 
 
 
Composition Comments: The term “Hazardous Ingredients” should be interpreted as a term defined 

in Hazard Communication standards and does not necessarily imply the 
existence of a welding hazard.  The product may contain additional non-
hazardous ingredients or may form additional compounds under the 
condition of use.  Refer to Sections 2 and 8 for more information. 

 
4.  FIRST AID MEASURES 
 



  Revision Date: 10/03/2018 
 

 

 
SDS_North America - 200000000580 3/20 

 

Ingestion:  Avoid hand, clothing, food, and drink contact with fluxes, metal fume or 
powder which can cause ingestion of particulate during hand to mouth 
activities such as drinking, eating, smoking, etc.  If ingested, do not induce 
vomiting.  Contact a poison control center.  Unless the poison control center 
advises otherwise, wash out mouth thoroughly with water.  If symptoms 
develop, seek medical attention at once.  

 
Inhalation: Move to fresh air if breathing is difficult.  If breathing has stopped, perform 

artificial respiration and obtain medical assistance at once.  
 
Skin Contact: Remove contaminated clothing and wash the skin thoroughly with soap and 

water.  For reddened or blistered skin, or thermal burns, obtain medical 
assistance at once.  

 
Eye contact: Dust or fume from this product should be flushed from the eyes with 

copious amounts of clean, tepid water until transported to an emergency 
medical facility. Do not allow victim to rub or keep eyes tightly closed.  
Obtain medical assistance at once. 
 
Arc rays can injure eyes.  If exposed to arc rays, move victim to dark room, 
remove contact lenses as necessary for treatment, cover eyes with a 
padded dressing and rest.  Obtain medical assistance if symptoms persist.  

 
Most important symptoms/effects, acute and delayed 
Symptoms: Short-term (acute) overexposure to fumes and gases from welding and 

allied processes may result in discomfort such as metal fume fever, 
dizziness, nausea, or dryness or irritation of nose, throat, or eyes.  May 
aggravate pre-existing respiratory problems (e.g. asthma, emphysema). 
Long-term (chronic) overexposure to fumes and gases from welding and 
allied processes can lead to siderosis (iron deposits in lung), central 
nervous system effects, bronchitis and other pulmonary effects.  Refer to 
Section 11 for more information.  

 
Hazards: The hazards associated with welding and its allied processes such as 

soldering and brazing are complex and may include physical and health 
hazards such as but not limited to electric shock, physical strains, radiation 
burns (eye flash), thermal burns due to hot metal or spatter and potential 
health effects of overexposure to fumes, gases or dusts potentially 
generated during the use of this product. Refer to Section 11 for more 
information.  

 
Indication of immediate medical attention and special treatment needed  
Treatment: Treat symptomatically.  

 
5.  FIRE-FIGHTING MEASURES 
 
General Fire Hazards: As shipped, this product is nonflammable.  However, welding arc and 

sparks as well as open flames and hot surfaces associated with brazing 
and soldering can ignite combustible and flammable materials. Read and 
understand American National Standard Z49.1, "Safety in Welding, Cutting 
and Allied Processes” and National Fire Protection Association NFPA 51B, 
“Standard for Fire Prevention during Welding, Cutting and Other Hot Work” 
before using this product.  

 
Suitable (and unsuitable) extinguishing media 
Suitable extinguishing media: As shipped, the product will not burn. In case of fire in the surroundings: 

use appropriate extinguishing agent.  
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Unsuitable extinguishing 
media: 

Do not use water jet as an extinguisher, as this will spread the fire.  

 
Specific hazards arising from 
the chemical: 

Welding arc and sparks can ignite combustibles and flammable products.  

 
Special protective equipment and precautions for firefighters 
Special fire fighting 
procedures: 

Use standard firefighting procedures and consider the hazards of other 
involved materials.  

 
Special protective equipment 
for fire-fighters: 

Selection of respiratory protection for fire fighting: follow the general fire 
precautions indicated in the workplace. Self-contained breathing apparatus 
and full protective clothing must be worn in case of fire.  

 
6.  ACCIDENTAL RELEASE MEASURES 
 
Personal precautions, 
protective equipment and 
emergency procedures: 

If airborne dust and/or fume is present, use adequate engineering controls 
and, if needed, personal protection to prevent overexposure. Refer to 
recommendations in Section 8.  

 
Methods and material for 
containment and cleaning up: 

Absorb with sand or other inert absorbent. Stop the flow of material, if this is 
without risk. Clean up spills immediately, observing precautions in the 
personal protective equipment in Section 8.  Avoid generating dust. Prevent 
product from entering any drains, sewers or water sources.  Refer to 
Section 13 for proper disposal.  

 
Environmental Precautions: Avoid release to the environment. Prevent further leakage or spillage if safe 

to do so. Do not contaminate water sources or sewer. Environmental 
manager must be informed of all major spillages.  

 
7.  HANDLING AND STORAGE 
 
Precautions for safe handling: Prevent formation of dust.  Provide appropriate exhaust ventilation at 

places where dust is formed. 
 
Read and understand the manufacturer's instruction and the precautionary 
label on the product.  Refer to Lincoln Safety Publications at 
www.lincolnelectric.com/safety.  See American National Standard Z49.1, 
"Safety In Welding, Cutting and Allied Processes" published by the 
American Welding Society, http://pubs.aws.org and OSHA Publication 2206 
(29CFR1910), U.S. Government Printing Office, www.gpo.gov.  

 
Conditions for safe storage, 
including any incompatibilities: 

Store in closed original container in a dry place. Store in accordance with 
local/regional/national regulations. Store away from incompatible materials.  

 
8.  EXPOSURE CONTROLS / PERSONAL PROTECTION 
 

Control Parameters 
Occupational Exposure Limits: US 

Chemical Identity Type Exposure Limit Values Source 

Titanium dioxide TWA  10 mg/m3 US. ACGIH Threshold Limit Values (12 
2010) 

Titanium dioxide - Total dust. PEL  15 mg/m3 US. OSHA Table Z-1 Limits for Air 
Contaminants (29 CFR 1910.1000) (02 
2006) 

Manganese - Fume. - as Mn Ceiling  5 mg/m3 US. OSHA Table Z-1 Limits for Air 
Contaminants (29 CFR 1910.1000) (02 
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2006) 
 REL  1 mg/m3 US. NIOSH: Pocket Guide to Chemical 

Hazards (2005) 
 STEL  3 mg/m3 US. NIOSH: Pocket Guide to Chemical 

Hazards (2005) 
Manganese - Inhalable 
fraction. - as Mn 

TWA  0.1 mg/m3 US. ACGIH Threshold Limit Values (03 
2014) 

Manganese - Respirable 
fraction. - as Mn 

TWA  0.02 mg/m3 US. ACGIH Threshold Limit Values (03 
2014) 

Magnesite - Total REL  10 mg/m3 US. NIOSH: Pocket Guide to Chemical 
Hazards (2005) 

Magnesite - Respirable. REL  5 mg/m3 US. NIOSH: Pocket Guide to Chemical 
Hazards (2005) 

Magnesite - Total dust. PEL  15 mg/m3 US. OSHA Table Z-1 Limits for Air 
Contaminants (29 CFR 1910.1000) (02 
2006) 

Magnesite - Respirable 
fraction. 

PEL  5 mg/m3 US. OSHA Table Z-1 Limits for Air 
Contaminants (29 CFR 1910.1000) (02 
2006) 

Iron oxide - Respirable 
fraction. 

TWA  5 mg/m3 US. ACGIH Threshold Limit Values (12 
2010) 

Iron oxide - Fume. PEL  10 mg/m3 US. OSHA Table Z-1 Limits for Air 
Contaminants (29 CFR 1910.1000) (02 
2006) 

Iron oxide - Dust and fume. - 
as Fe 

REL  5 mg/m3 US. NIOSH: Pocket Guide to Chemical 
Hazards (2005) 

 
Occupational Exposure Limits: Canada 

Chemical Identity Type Exposure Limit Values Source 

Titanium dioxide TWA  10 mg/m3 Canada. Alberta OELs (Occupational 
Health & Safety Code, Schedule 1, Table 
2) (07 2009) 

Titanium dioxide - Total dust. TWA  10 mg/m3 Canada. British Columbia OELs. 
(Occupational Exposure Limits for 
Chemical Substances, Occupational 
Health and Safety Regulation 296/97, as 
amended) (07 2007) 

Titanium dioxide - Respirable 
fraction. 

TWA  3 mg/m3 Canada. British Columbia OELs. 
(Occupational Exposure Limits for 
Chemical Substances, Occupational 
Health and Safety Regulation 296/97, as 
amended) (07 2007) 

Titanium dioxide TWA  10 mg/m3 Canada. Manitoba OELs (Reg. 217/2006, 
The Workplace Safety And Health Act) 
(03 2011) 

 TWA  10 mg/m3 Canada. Ontario OELs. (Control of 
Exposure to Biological or Chemical 
Agents) (11 2010) 

 8 HR ACL  10 mg/m3 Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21) (05 2009) 

 15 MIN 
ACL 

 20 mg/m3 Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21) (05 2009) 

Titanium dioxide - Total dust. TWA  10 mg/m3 Canada. Quebec OELs. (Ministry of Labor 
- Regulation Respecting the Quality of the 
Work Environment) (09 2017) 

Manganese - as Mn TWA  0.2 mg/m3 Canada. Alberta OELs (Occupational 
Health & Safety Code, Schedule 1, Table 
2) (07 2009) 

 TWA  0.2 mg/m3 Canada. British Columbia OELs. 
(Occupational Exposure Limits for 
Chemical Substances, Occupational 
Health and Safety Regulation 296/97, as 
amended) (07 2007) 

 8 HR ACL  0.2 mg/m3 Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21) (05 2009) 

 15 MIN  0.6 mg/m3 Canada. Saskatchewan OELs 
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ACL (Occupational Health and Safety 
Regulations, 1996, Table 21) (05 2009) 

Manganese - Respirable 
fraction. - as Mn 

TWA  0.02 mg/m3 Canada. Manitoba OELs (Reg. 217/2006, 
The Workplace Safety And Health Act) 
(03 2014) 

Manganese - Inhalable 
fraction. - as Mn 

TWA  0.1 mg/m3 Canada. Manitoba OELs (Reg. 217/2006, 
The Workplace Safety And Health Act) 
(03 2014) 

Manganese - as Mn TWA  0.2 mg/m3 Canada. Ontario OELs. (Control of 
Exposure to Biological or Chemical 
Agents) (06 2015) 

Manganese - Fume, total 
dust. - as Mn 

TWA  0.2 mg/m3 Canada. Quebec OELs. (Ministry of Labor 
- Regulation Respecting the Quality of the 
Work Environment) (09 2017) 

Magnesite - Total dust. TWA  10 mg/m3 Canada. Ontario OELs. (Control of 
Exposure to Biological or Chemical 
Agents) (07 2010) 

Magnesite 8 HR ACL  10 mg/m3 Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21) (05 2009) 

 15 MIN 
ACL 

 20 mg/m3 Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21) (05 2009) 

Magnesite - Total dust. TWA  10 mg/m3 Canada. Quebec OELs. (Ministry of Labor 
- Regulation Respecting the Quality of the 
Work Environment) (09 2017) 

Iron oxide - Respirable. TWA  5 mg/m3 Canada. Alberta OELs (Occupational 
Health & Safety Code, Schedule 1, Table 
2) (07 2009) 

Iron oxide - Total dust. TWA  10 mg/m3 Canada. British Columbia OELs. 
(Occupational Exposure Limits for 
Chemical Substances, Occupational 
Health and Safety Regulation 296/97, as 
amended) (07 2007) 

Iron oxide - Dust. - as Fe TWA  5 mg/m3 Canada. British Columbia OELs. 
(Occupational Exposure Limits for 
Chemical Substances, Occupational 
Health and Safety Regulation 296/97, as 
amended) (07 2007) 

Iron oxide - Fume. - as Fe STEL  10 mg/m3 Canada. British Columbia OELs. 
(Occupational Exposure Limits for 
Chemical Substances, Occupational 
Health and Safety Regulation 296/97, as 
amended) (07 2007) 

Iron oxide - Respirable 
fraction. 

TWA  3 mg/m3 Canada. British Columbia OELs. 
(Occupational Exposure Limits for 
Chemical Substances, Occupational 
Health and Safety Regulation 296/97, as 
amended) (07 2007) 

Iron oxide - Fume. - as Fe TWA  5 mg/m3 Canada. British Columbia OELs. 
(Occupational Exposure Limits for 
Chemical Substances, Occupational 
Health and Safety Regulation 296/97, as 
amended) (07 2007) 

Iron oxide - Respirable 
fraction. 

TWA  5 mg/m3 Canada. Manitoba OELs (Reg. 217/2006, 
The Workplace Safety And Health Act) 
(03 2011) 

 TWA  5 mg/m3 Canada. Ontario OELs. (Control of 
Exposure to Biological or Chemical 
Agents) (11 2010) 

Iron oxide 8 HR ACL  10 mg/m3 Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21) (05 2009) 

 15 MIN 
ACL 

 20 mg/m3 Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21) (05 2009) 

Iron oxide - Dust and fume. - 
as Fe 

15 MIN 
ACL 

 10 mg/m3 Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21) (05 2009) 

 8 HR ACL  5 mg/m3 Canada. Saskatchewan OELs 
(Occupational Health and Safety 
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Regulations, 1996, Table 21) (05 2009) 
Iron oxide - Total dust. TWA  10 mg/m3 Canada. Quebec OELs. (Ministry of Labor 

- Regulation Respecting the Quality of the 
Work Environment) (09 2017) 

Iron oxide - Dust and fume. - 
as Fe 

TWA  5 mg/m3 Canada. Quebec OELs. (Ministry of Labor 
- Regulation Respecting the Quality of the 
Work Environment) (09 2017) 

 
Occupational Exposure Limits: Mexico 

Chemical Identity Type Exposure Limit Values Source 

Iron - as Fe VLE-PPT  1 mg/m3 Mexico. OELs. (NOM-010-STPS-2014 
Chemical Pollutants at the Workplace; 
Assessment and Control) (04 2014) 

Titanium dioxide VLE-PPT  10 mg/m3 Mexico. OELs. (NOM-010-STPS-2014 
Chemical Pollutants at the Workplace; 
Assessment and Control) (04 2014) 

Manganese - as Mn VLE-PPT  0.2 mg/m3 Mexico. OELs. (NOM-010-STPS-2014 
Chemical Pollutants at the Workplace; 
Assessment and Control) (04 2014) 

Iron oxide - Respirable 
fraction. 

VLE-PPT  5 mg/m3 Mexico. OELs. (NOM-010-STPS-2014 
Chemical Pollutants at the Workplace; 
Assessment and Control) (04 2014) 

 
Additional exposure limits under the conditions of use: US 

Chemical Identity Type Exposure Limit Values Source 

Carbon dioxide TWA 5,000 ppm   US. ACGIH Threshold Limit Values (12 
2010) 

 STEL 30,000 ppm   US. ACGIH Threshold Limit Values (12 
2010) 

 PEL 5,000 ppm 9,000 mg/m3 US. OSHA Table Z-1 Limits for Air 
Contaminants (29 CFR 1910.1000) (02 
2006) 

 STEL 30,000 ppm 54,000 mg/m3 US. NIOSH: Pocket Guide to Chemical 
Hazards (2005) 

 REL 5,000 ppm 9,000 mg/m3 US. NIOSH: Pocket Guide to Chemical 
Hazards (2005) 

Carbon monoxide TWA 25 ppm   US. ACGIH Threshold Limit Values (12 
2010) 

 PEL 50 ppm 55 mg/m3 US. OSHA Table Z-1 Limits for Air 
Contaminants (29 CFR 1910.1000) (02 
2006) 

 REL 35 ppm 40 mg/m3 US. NIOSH: Pocket Guide to Chemical 
Hazards (2005) 

 Ceil_Time 200 ppm 229 mg/m3 US. NIOSH: Pocket Guide to Chemical 
Hazards (2005) 

Nitrogen dioxide TWA 0.2 ppm   US. ACGIH Threshold Limit Values (02 
2012) 

 Ceiling 5 ppm 9 mg/m3 US. OSHA Table Z-1 Limits for Air 
Contaminants (29 CFR 1910.1000) (02 
2006) 

 STEL 1 ppm 1.8 mg/m3 US. NIOSH: Pocket Guide to Chemical 
Hazards (2005) 

Ozone PEL 0.1 ppm 0.2 mg/m3 US. OSHA Table Z-1 Limits for Air 
Contaminants (29 CFR 1910.1000) (02 
2006) 

 Ceil_Time 0.1 ppm 0.2 mg/m3 US. NIOSH: Pocket Guide to Chemical 
Hazards (2005) 

 TWA 0.05 ppm   US. ACGIH Threshold Limit Values (03 
2014) 

 TWA 0.20 ppm   US. ACGIH Threshold Limit Values (03 
2014) 

 TWA 0.10 ppm   US. ACGIH Threshold Limit Values (03 
2014) 

 TWA 0.08 ppm   US. ACGIH Threshold Limit Values (03 
2014) 

Manganese - Fume. - as Mn Ceiling  5 mg/m3 US. OSHA Table Z-1 Limits for Air 
Contaminants (29 CFR 1910.1000) (02 
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2006) 
 REL  1 mg/m3 US. NIOSH: Pocket Guide to Chemical 

Hazards (2005) 
 STEL  3 mg/m3 US. NIOSH: Pocket Guide to Chemical 

Hazards (2005) 
Manganese - Inhalable 
fraction. - as Mn 

TWA  0.1 mg/m3 US. ACGIH Threshold Limit Values (03 
2014) 

Manganese - Respirable 
fraction. - as Mn 

TWA  0.02 mg/m3 US. ACGIH Threshold Limit Values (03 
2014) 

 
Additional exposure limits under the conditions of use: Canada 

Chemical Identity Type Exposure Limit Values Source 

Carbon dioxide STEL 30,000 ppm 54,000 mg/m3 Canada. Alberta OELs (Occupational 
Health & Safety Code, Schedule 1, Table 
2) (07 2009) 

 TWA 5,000 ppm 9,000 mg/m3 Canada. Alberta OELs (Occupational 
Health & Safety Code, Schedule 1, Table 
2) (07 2009) 

 TWA 5,000 ppm   Canada. British Columbia OELs. 
(Occupational Exposure Limits for 
Chemical Substances, Occupational 
Health and Safety Regulation 296/97, as 
amended) (07 2007) 

 STEL 15,000 ppm   Canada. British Columbia OELs. 
(Occupational Exposure Limits for 
Chemical Substances, Occupational 
Health and Safety Regulation 296/97, as 
amended) (07 2007) 

 TWA 5,000 ppm   Canada. Manitoba OELs (Reg. 217/2006, 
The Workplace Safety And Health Act) 
(03 2011) 

 STEL 30,000 ppm   Canada. Manitoba OELs (Reg. 217/2006, 
The Workplace Safety And Health Act) 
(03 2011) 

 STEL 30,000 ppm   Canada. Ontario OELs. (Control of 
Exposure to Biological or Chemical 
Agents) (11 2010) 

 TWA 5,000 ppm   Canada. Ontario OELs. (Control of 
Exposure to Biological or Chemical 
Agents) (11 2010) 

 8 HR ACL 5,000 ppm   Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21) (05 2009) 

 15 MIN 
ACL 

30,000 ppm   Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21) (05 2009) 

 TWA 5,000 ppm 9,000 mg/m3 Canada. Quebec OELs. (Ministry of Labor 
- Regulation Respecting the Quality of the 
Work Environment) (09 2017) 

 STEL 30,000 ppm 54,000 mg/m3 Canada. Quebec OELs. (Ministry of Labor 
- Regulation Respecting the Quality of the 
Work Environment) (09 2017) 

Carbon monoxide TWA 25 ppm 29 mg/m3 Canada. Alberta OELs (Occupational 
Health & Safety Code, Schedule 1, Table 
2) (07 2009) 

 TWA 25 ppm   Canada. British Columbia OELs. 
(Occupational Exposure Limits for 
Chemical Substances, Occupational 
Health and Safety Regulation 296/97, as 
amended) (07 2007) 

 STEL 100 ppm   Canada. British Columbia OELs. 
(Occupational Exposure Limits for 
Chemical Substances, Occupational 
Health and Safety Regulation 296/97, as 
amended) (07 2007) 

 TWA 25 ppm   Canada. Manitoba OELs (Reg. 217/2006, 
The Workplace Safety And Health Act) 
(03 2011) 

 TWA 25 ppm   Canada. Ontario OELs. (Control of 
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Exposure to Biological or Chemical 
Agents) (07 2010) 

 8 HR ACL 25 ppm   Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21) (05 2009) 

 15 MIN 
ACL 

190 ppm   Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21) (05 2009) 

 TWA 35 ppm 40 mg/m3 Canada. Quebec OELs. (Ministry of Labor 
- Regulation Respecting the Quality of the 
Work Environment) (09 2017) 

 STEL 200 ppm 230 mg/m3 Canada. Quebec OELs. (Ministry of Labor 
- Regulation Respecting the Quality of the 
Work Environment) (09 2017) 

Nitrogen dioxide STEL 5 ppm 9.4 mg/m3 Canada. Alberta OELs (Occupational 
Health & Safety Code, Schedule 1, Table 
2) (07 2009) 

 TWA 3 ppm 5.6 mg/m3 Canada. Alberta OELs (Occupational 
Health & Safety Code, Schedule 1, Table 
2) (07 2009) 

 CEILING 1 ppm   Canada. British Columbia OELs. 
(Occupational Exposure Limits for 
Chemical Substances, Occupational 
Health and Safety Regulation 296/97, as 
amended) (07 2007) 

 TWA 0.2 ppm   Canada. Manitoba OELs (Reg. 217/2006, 
The Workplace Safety And Health Act) 
(03 2012) 

 STEL 5 ppm   Canada. Ontario OELs. (Control of 
Exposure to Biological or Chemical 
Agents) (11 2010) 

 TWA 3 ppm   Canada. Ontario OELs. (Control of 
Exposure to Biological or Chemical 
Agents) (11 2010) 

 8 HR ACL 3 ppm   Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21) (05 2009) 

 15 MIN 
ACL 

5 ppm   Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21) (05 2009) 

 TWA 3 ppm 5.6 mg/m3 Canada. Quebec OELs. (Ministry of Labor 
- Regulation Respecting the Quality of the 
Work Environment) (09 2017) 

Ozone STEL 0.3 ppm 0.6 mg/m3 Canada. Alberta OELs (Occupational 
Health & Safety Code, Schedule 1, Table 
2) (07 2009) 

 TWA 0.1 ppm 0.2 mg/m3 Canada. Alberta OELs (Occupational 
Health & Safety Code, Schedule 1, Table 
2) (07 2009) 

 TWA 0.05 ppm   Canada. British Columbia OELs. 
(Occupational Exposure Limits for 
Chemical Substances, Occupational 
Health and Safety Regulation 296/97, as 
amended) (07 2007) 

 TWA 0.1 ppm   Canada. British Columbia OELs. 
(Occupational Exposure Limits for 
Chemical Substances, Occupational 
Health and Safety Regulation 296/97, as 
amended) (07 2007) 

 TWA 0.08 ppm   Canada. British Columbia OELs. 
(Occupational Exposure Limits for 
Chemical Substances, Occupational 
Health and Safety Regulation 296/97, as 
amended) (07 2007) 

 TWA 0.2 ppm   Canada. British Columbia OELs. 
(Occupational Exposure Limits for 
Chemical Substances, Occupational 
Health and Safety Regulation 296/97, as 
amended) (07 2007) 

 TWA 0.1 ppm 0.2 mg/m3 Canada. Ontario OELs. (Control of 
Exposure to Biological or Chemical 
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Agents) (07 2010) 
 STEL 0.3 ppm 0.6 mg/m3 Canada. Ontario OELs. (Control of 

Exposure to Biological or Chemical 
Agents) (07 2010) 

 15 MIN 
ACL 

0.15 ppm   Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21) (05 2009) 

 8 HR ACL 0.05 ppm   Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21) (05 2009) 

 CEILING 0.1 ppm 0.2 mg/m3 Canada. Quebec OELs. (Ministry of Labor 
- Regulation Respecting the Quality of the 
Work Environment) (12 2008) 

 TWA 0.20 ppm   Canada. Manitoba OELs (Reg. 217/2006, 
The Workplace Safety And Health Act) 
(03 2014) 

 TWA 0.05 ppm   Canada. Manitoba OELs (Reg. 217/2006, 
The Workplace Safety And Health Act) 
(03 2014) 

 TWA 0.08 ppm   Canada. Manitoba OELs (Reg. 217/2006, 
The Workplace Safety And Health Act) 
(03 2014) 

 TWA 0.10 ppm   Canada. Manitoba OELs (Reg. 217/2006, 
The Workplace Safety And Health Act) 
(03 2014) 

Manganese - as Mn TWA  0.2 mg/m3 Canada. Alberta OELs (Occupational 
Health & Safety Code, Schedule 1, Table 
2) (07 2009) 

 TWA  0.2 mg/m3 Canada. British Columbia OELs. 
(Occupational Exposure Limits for 
Chemical Substances, Occupational 
Health and Safety Regulation 296/97, as 
amended) (07 2007) 

 8 HR ACL  0.2 mg/m3 Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21) (05 2009) 

 15 MIN 
ACL 

 0.6 mg/m3 Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21) (05 2009) 

Manganese - Respirable 
fraction. - as Mn 

TWA  0.02 mg/m3 Canada. Manitoba OELs (Reg. 217/2006, 
The Workplace Safety And Health Act) 
(03 2014) 

Manganese - Inhalable 
fraction. - as Mn 

TWA  0.1 mg/m3 Canada. Manitoba OELs (Reg. 217/2006, 
The Workplace Safety And Health Act) 
(03 2014) 

Manganese - as Mn TWA  0.2 mg/m3 Canada. Ontario OELs. (Control of 
Exposure to Biological or Chemical 
Agents) (06 2015) 

Manganese - Fume, total 
dust. - as Mn 

TWA  0.2 mg/m3 Canada. Quebec OELs. (Ministry of Labor 
- Regulation Respecting the Quality of the 
Work Environment) (09 2017) 

 
Additional exposure limits under the conditions of use: Mexico 

Chemical Identity Type Exposure Limit Values Source 

Carbon dioxide VLE-CT 30,000 ppm   Mexico. OELs. (NOM-010-STPS-2014 
Chemical Pollutants at the Workplace; 
Assessment and Control) (04 2014) 

 VLE-PPT 5,000 ppm   Mexico. OELs. (NOM-010-STPS-2014 
Chemical Pollutants at the Workplace; 
Assessment and Control) (04 2014) 

Carbon monoxide VLE-PPT 25 ppm   Mexico. OELs. (NOM-010-STPS-2014 
Chemical Pollutants at the Workplace; 
Assessment and Control) (04 2014) 

Nitrogen dioxide VLE-PPT 0.2 ppm   Mexico. OELs. (NOM-010-STPS-2014 
Chemical Pollutants at the Workplace; 
Assessment and Control) (04 2014) 

Ozone VLE-P 0.1 ppm   Mexico. OELs. (NOM-010-STPS-2014 
Chemical Pollutants at the Workplace; 
Assessment and Control) (04 2014) 
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Manganese - as Mn VLE-PPT  0.2 mg/m3 Mexico. OELs. (NOM-010-STPS-2014 
Chemical Pollutants at the Workplace; 
Assessment and Control) (04 2014) 

 
Appropriate Engineering 
Controls 

Ventilation:  Use enough ventilation and local exhaust at the arc, flame or 
heat source to keep the fumes and gases from the worker's breathing zone 
and the general area.  Train the operator to keep their head out of the 
fumes. Keep exposure as low as possible.  

 
Individual protection measures, such as personal protective equipment 
General information: Exposure Guidelines: To reduce the potential for overexposure, use 

controls such as adequate ventilation and personal protective equipment 
(PPE).  Overexposure refers to exceeding applicable local limits, the 
American Conference of Governmental Industrial Hygienists (ACGIH) 
Threshold Limit Values (TLVs) or the Occupational Safety and Health 
Administration’s (OSHA) Permissible Exposure Limits (PELs). Workplace 
exposure levels should be established by competent industrial hygiene 
assessments. Unless exposure levels are confirmed to be below the 
applicable local limit, TLV or PEL, whichever is lower, respirator use is 
required.  Absent these controls, overexposure to one or more compound 
constituents, including those in the fume or airborne particles, may occur 
resulting in potential health hazards. According to the ACGIH, TLVs and 
Biological Exposure Indices (BEIs) “represent conditions under which 
ACGIH believes that nearly all workers may be repeatedly exposed without 
adverse health effects.” The ACGIH further states that the TLV-TWA should 
be used as a guide in the control of health hazards and should not be used 
to indicate a fine line between safe and dangerous exposures. See Section 
10 for information on constituents which have some potential to present 
health hazards. Welding consumables and materials being joined may 
contain chromium as an unintended trace element. Materials that contain 
chromium may produce some amount of hexavalent chromium (CrVI) and 
other chromium compounds as a byproduct in the fume.  In 2018, the 
American Conference of Governmental Industrial Hygienists (ACGIH) 
lowered the Threshold Limit Value (TLV) for hexavalent chromium from 50 
micrograms per cubic meter of air (50 µg/m³) to 0.2 µg/m³.  At these new 
limits, CrVI exposures at or above the TLV may be possible in cases where 
adequate ventilation is not provided. CrVI compounds are on the IARC and 
NTP lists as posing a lung cancer and sinus cancer risk.  Workplace 
conditions are unique and welding fume exposures levels vary.  Workplace 
exposure assessments must be conducted by a qualified professional, such 
as an industrial hygienist, to determine if exposures are below applicable 
limits and to make recommendations when necessary for preventing 
overexposures.  

 
Eye/face protection: Wear helmet or use face shield with filter lens shade number 12 or darker 

for open arc processes – or follow the recommendations as specified in 
ANSI Z49.1, Section 4, based on your process and settings. No specific 
lens shade recommendation for submerged arc or electroslag processes. 
Shield others by providing appropriate screens and flash goggles.  

 
Skin Protection 
Hand Protection: Wear protective gloves. Suitable gloves can be recommended by the glove 

supplier.  
 
Other: Protective Clothing:  Wear hand, head, and body protection which help to 

prevent injury from radiation, open flames, hot surfaces, sparks and 
electrical shock. See Z49.1. At a minimum, this includes welder's gloves 
and a protective face shield when welding, and may include arm protectors, 
aprons, hats, shoulder protection, as well as dark substantial clothing when 
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welding, brazing and soldering. Wear dry gloves free of holes or split 
seams.   Train the operator not to permit electrically live parts or electrodes 
from contacting the skin . . . or clothing or gloves if they are wet. Insulate 
yourself from the work piece and ground using dry plywood, rubber mats or 
other dry insulation.  

 
Respiratory Protection: Keep your head out of fumes. Use enough ventilation and local exhaust to 

keep fumes and gases from your breathing zone and the general area. An 
approved respirator should be used unless exposure assessments are 
below applicable exposure limits.  

 
Hygiene measures: Do not eat, drink or smoke when using the product. Always observe good 

personal hygiene measures, such as washing after handling the material 
and before eating, drinking, and/or smoking. Routinely wash work clothing 
and protective equipment to remove contaminants. Determine the 
composition and quantity of fumes and gases to which workers are 
exposed by taking an air sample from inside the welder's helmet if worn or 
in the worker's breathing zone.  Improve ventilation if exposures are not 
below limits. See ANSI/AWS F1.1, F1.2, F1.3 and F1.5, available from the 
American Welding Society, www.aws.org.  

 
9.  PHYSICAL AND CHEMICAL PROPERTIES 
 

Appearance: Steel rod with extruded flux coating. 
Physical state: Solid  
Form: Solid  
Color: No data available. 
Odor: No data available. 
Odor threshold: No data available. 
pH: No data available. 
Melting point/freezing point: No data available. 
Initial boiling point and boiling 
range: 

No data available. 

Flash Point: No data available. 
Evaporation rate: No data available. 
Flammability (solid, gas): No data available. 
Upper/lower limit on flammability or explosive limits 
Flammability limit - upper (%): No data available. 
Flammability limit - lower (%): No data available. 
Explosive limit - upper (%): No data available. 
Explosive limit - lower (%): No data available. 
Vapor pressure: No data available. 
Vapor density: No data available. 
Density: No data available. 
Relative density: No data available. 
Solubility(ies) 
Solubility in water: No data available. 
Solubility (other): No data available. 
Partition coefficient (n-
octanol/water): 

No data available. 

Auto-ignition temperature: No data available. 
Decomposition temperature: No data available. 
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Viscosity: No data available. 
 
10.  STABILITY AND REACTIVITY 
 
Reactivity: The product is non-reactive under normal conditions of use, storage and 

transport.  
 
Chemical Stability: Material is stable under normal conditions.  

 
Possibility of hazardous 
reactions: 

None under normal conditions.  

 
Conditions to avoid: Avoid heat or contamination.  

 
Incompatible Materials: Strong acids. Strong oxidizing substances. Strong bases.  

 
Hazardous Decomposition 
Products: 

Fumes and gases from welding and its allied processes such as brazing 
and soldering cannot be classified simply. The composition and quantity of 
both are dependent upon the metal to which the joining or hot work is 
applied, the process, procedure - and where applicable - the electrode or 
consumable used. Other conditions which also influence the composition 
and quantity of the fumes and gases to which workers may be exposed 
include: coatings on the metal being welded or worked (such as paint, 
plating, or galvanizing), the number of operators and the volume of the work 
area, the quality and amount of ventilation, the position of the operator's 
head with respect to the fume plume, as well as the presence of 
contaminants in the atmosphere (such as chlorinated hydrocarbon vapors 
from cleaning and degreasing activities.) 
 
In cases where an electrode or other applied material is consumed, the 
fume and gas decomposition products generated are different in percent 
and form from the ingredients listed in Section 3. Decomposition products 
of normal operation include those originating from the volatilization, 
reaction, or oxidation of the materials shown in Section 3, plus those from 
the base metal and coating, etc., as noted above. Reasonably expected 
fume constituents produced during arc welding and brazing include the 
oxides of iron, manganese and other metals present in the welding 
consumable or base metal. Hexavalent chromium compounds may be in 
the welding or brazing fume of consumables or base metals which contain 
chromium. Gaseous and particulate fluoride may be in the fume of 
consumables or flux materials which contain fluoride. Gaseous reaction 
products may include carbon monoxide and carbon dioxide. Ozone and 
nitrogen oxides may be formed by the radiation from the arc associated 
with welding.  

 
11.  TOXICOLOGICAL INFORMATION 
 
General information: The International Agency for Research on Cancer (IARC) has determined 

welding fumes and ultraviolet radiation from welding are carcinogenic to 
humans (Group 1).  According to IARC, welding fumes cause cancer of the 
lung and positive associations have been observed with cancer of the 
kidney. Also according to IARC, ultraviolet radiation from welding causes 
ocular melanoma. IARC identifies gouging, brazing, carbon arc or plasma 
arc cutting, and soldering as processes closely related to welding. Read 
and understand the manufacturer’s instructions, Safety Data Sheets and 
the precautionary labels before using this product.  

 
Information on likely routes of exposure 
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Inhalation: Potential chronic health hazards related to the use of welding consumables 
are most applicable to the inhalation route of exposure.  Refer to Inhalation 
statements in Section 11.  

 
Skin Contact: Arc rays can burn skin. Skin cancer has been reported.  

 
Eye contact: Arc rays can injure eyes.  

 
Ingestion: Health injuries from ingestion are not known or expected under normal use.  

 
Symptoms related to the physical, chemical and toxicological characteristics 

 
Inhalation: Short-term (acute) overexposure to fumes and gases from welding and 

allied processes may result in discomfort such as metal fume fever, 
dizziness, nausea, or dryness or irritation of nose, throat, or eyes.  May 
aggravate pre-existing respiratory problems (e.g. asthma, emphysema). 
Long-term (chronic) overexposure to fumes and gases from welding and 
allied processes can lead to siderosis (iron deposits in lung), central 
nervous system effects, bronchitis and other pulmonary effects.  

 
Information on toxicological effects 

Acute toxicity (list all possible routes of exposure) 
Oral 

Product: Not classified 
Specified substance(s): 

Iron LD 50 (Rat): 98.6 g/kg  
Sodium silicate LD 50 (Rat): 1.1 g/kg  
Potassium carbonate LD 50 (Rat): 1,870 mg/kg  

 
Dermal 
Product: Not classified 
Specified substance(s): 

Potassium carbonate LD 50 (Rabbit): > 2,000 mg/kg  
 

Inhalation 
Product: Not classified 

 
Repeated dose toxicity 

Product: Not classified 
 
Skin Corrosion/Irritation 
Product: Not classified 

 
Serious Eye Damage/Eye Irritation 
Product: Not classified 

 
Respiratory or Skin Sensitization 
Product: Not classified 

 
Carcinogenicity 
Product: Arc rays: Skin cancer has been reported. 

  
IARC Monographs on the Evaluation of Carcinogenic Risks to Humans: 

Titanium dioxide Overall evaluation: 2B. Possibly carcinogenic to humans.  
 
US. National Toxicology Program (NTP) Report on Carcinogens:  
No carcinogenic components identified 
 
US. OSHA Specifically Regulated Substances (29 CFR 1910.1001-1050): 
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No carcinogenic components identified 
 

Germ Cell Mutagenicity 
In vitro 

Product: Not classified 
 

In vivo 
Product: Not classified 

 
Reproductive toxicity

Product: Not classified 
 

Specific Target Organ Toxicity - Single Exposure 
Product: Not classified 

 
Specific Target Organ Toxicity - Repeated Exposure 

Product: Not classified 
 

Aspiration Hazard 
Product: Not classified 

Other effects: Organic polymers may be used in the manufacture of various welding 
consumables. Overexposure to their decomposition byproducts may result 
in a condition known as polymer fume fever.  Polymer fume fever usually 
occurs within 4 to 8 hours of exposure with the presentation of flu like 
symptoms, including mild pulmonary irritation with or without an increase in 
body temperature.  Signs of exposure can include an increase in white 
blood cell count.  Resolution of symptoms typically occurs quickly, usually 
not lasting longer than 48 hours.  

 
Symptoms related to the physical, chemical and toxicological characteristics under the condition of use 

 
 

Inhalation: 
Specified substance(s): 
Manganese Overexposure to manganese fumes may affect the brain and central 

nervous system, resulting in poor coordination, difficulty speaking, and arm 
or leg tremor.  This condition can be irreversible. 

 
 

Additional toxicological Information under the conditions of use: 
 

Acute toxicity 
Inhalation 
Specified substance(s): 

Carbon dioxide LC Lo (Human, 5 min): 90000 ppm  
Carbon monoxide LC 50 (Rat, 4 h): 1300 ppm  
Nitrogen dioxide LC 50 (Rat, 4 h): 88 ppm  
Ozone LC Lo (Human, 30 min): 50 ppm  

 
Other effects: 
Specified substance(s): 

Carbon dioxide Asphyxia  
Carbon monoxide Carboxyhemoglobinemia  
Nitrogen dioxide Lower respiratory tract irritation  

 
12.  ECOLOGICAL INFORMATION 
 
Ecotoxicity  
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Acute hazards to the aquatic environment: 
Fish 

Product: Not classified 
Specified substance(s):

Sodium silicate LC 50 (Western mosquitofish (Gambusia affinis), 96 h): 1,800 mg/l  
Potassium carbonate LC 50 (Fathead minnow (Pimephales promelas), 96 h): < 750 mg/l  

 
Aquatic Invertebrates 

Product: Not classified 
Specified substance(s):

Sodium silicate EC 50 (Water flea (Ceriodaphnia dubia), 48 h): 22.94 - 49.01 mg/l  
Manganese EC 50 (Water flea (Daphnia magna), 48 h): 40 mg/l  
Potassium carbonate LC 50 (Water flea (Ceriodaphnia dubia), 48 h): 580 - 670 mg/l  

 
Chronic hazards to the aquatic environment: 

Fish 
Product: Not classified 

 
Aquatic Invertebrates 

Product: Not classified 
 

Toxicity to Aquatic Plants 
Product: Not classified 

 
Persistence and Degradability 

Biodegradation 
Product: No data available. 

 
Bioaccumulative potential 

Bioconcentration Factor (BCF) 
Product: No data available. 

 
Mobility in soil: No data available. 

 
 
13.  DISPOSAL CONSIDERATIONS 
 
General information: The generation of waste should be avoided or minimized whenever 

possible. When practical, recycle in an environmentally acceptable, 
regulatory compliant manner.    Dispose of non-recyclable products in 
accordance with all applicable Federal, State, Provincial, and Local 
requirements.  

 
Disposal instructions: Dispose of this material and its container to hazardous or special waste 

collection point.  
 
Contaminated Packaging: Dispose of contents/container to an appropriate treatment and disposal 

facility in accordance with applicable laws and regulations, and product 
characteristics at time of disposal.  

 
14.  TRANSPORT INFORMATION 
 

DOT 
UN Number:  
UN Proper Shipping Name: NOT DG REGULATED 
Transport Hazard Class(es)  

Class: NR 
Label(s): – 
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Packing Group: – 
Marine Pollutant: No 

 
IMDG 
UN Number:  
UN Proper Shipping Name: NOT DG REGULATED 
Transport Hazard Class(es)  

Class: NR 
Label(s): – 
EmS No.:  

Packing Group: – 
Marine Pollutant: No 

 
IATA 
UN Number:  
Proper Shipping Name: NOT DG REGULATED 
Transport Hazard Class(es):  

Class: NR 
Label(s): – 

Packing Group: – 
Marine Pollutant: No 
Cargo aircraft only: Allowed. 

 
TDG 
UN Number:  
UN Proper Shipping Name: NOT DG REGULATED 
Transport Hazard Class(es)  

Class: NR 
Label(s): – 

Packing Group: – 
Marine Pollutant: No 

 
15.  REGULATORY INFORMATION 
 
US Federal Regulations 

TSCA Section 12(b) Export Notification (40 CFR 707, Subpt. D) 
None present or none present in regulated quantities. 

 
US. OSHA Specifically Regulated Substances (29 CFR 1910.1001-1050) 

None present or none present in regulated quantities. 
 

CERCLA Hazardous Substance List (40 CFR 302.4): 

Chemical Identity Reportable quantity 
Manganese Included in the regulation but with no data values. See 

regulation for further details.  
 

Superfund Amendments and Reauthorization Act of 1986 (SARA) 
Hazard categories 
Not classified 
Not classified 

 
SARA 302 Extremely Hazardous Substance 

None present or none present in regulated quantities. 
 

SARA 304 Emergency Release Notification 
Chemical Identity Reportable quantity 
Manganese  Included in the regulation but with no data values. See 
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regulation for further details.  
 

SARA 311/312 Hazardous Chemical 
Chemical Identity Threshold Planning Quantity 
Iron 10000 lbs 
Cellulose, pulp 10000 lbs 
Sodium silicate 10000 lbs 
Titanium dioxide 10000 lbs 
Manganese 10000 lbs 
Magnesite 10000 lbs 
Iron oxide 10000 lbs 
Potassium oxide 10000 lbs 
Potassium carbonate 10000 lbs 

 
SARA 313 (TRI Reporting) 

None present or none present in regulated quantities. 
 

Clean Water Act Section 311 Hazardous Substances (40 CFR 117.3) 
None present or none present in regulated quantities. 

 
Clean Air Act (CAA) Section 112(r) Accidental Release Prevention (40 CFR 68.130): 

None present or none present in regulated quantities. 
 

US State Regulations 
US. California Proposition 65 

 

WARNING 

Cancer - www.P65Warnings.ca.gov 

 

WARNING:  This product contains or produces a chemical known to the State of California to cause cancer and 
birth defects (or other reproductive harm).  (California Health & Safety Code Section 25249.5 et seq.) 
WARNING: Cancer and Reproductive Harm – www.P65Warnings.ca.gov 
 
US. New Jersey Worker and Community Right-to-Know Act 

Chemical Identity 
Titanium dioxide 

 
US. Massachusetts RTK - Substance List 

No ingredient regulated by MA Right-to-Know Law present. 
 
US. Pennsylvania RTK - Hazardous Substances 

Chemical Identity 
Titanium dioxide 

 
US. Rhode Island RTK 

No ingredient regulated by RI Right-to-Know Law present. 
 
Canada Federal Regulations 

List of Toxic Substances (CEPA, Schedule 1) 

Chemical Identity  
Titanium dioxide  
Iron oxide  

 
Export Control List (CEPA 1999, Schedule 3) 

Not Regulated 
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National Pollutant Release Inventory (NPRI) 
Canada. National Pollutant Release Inventory (NPRI) Substances, Part 5, VOCs with Additional 
Reporting Requirements 
NPRI PT5 Not Regulated 

Canada. National Pollutant Release Inventory (NPRI) (Schedule 1, Parts 1-4) 
NPRI Not Regulated 

 
Greenhouse Gases 

Not Regulated 
 

Controlled Drugs and Substances Act 
CA CDSI Not Regulated 

CA CDSII Not Regulated 

CA CDSIII Not Regulated 

CA CDSIV Not Regulated 

CA CDSV Not Regulated 

CA CDSVII Not Regulated 

CA CDSVIII Not Regulated 

 
Precursor Control Regulations 

Not Regulated 
 
Mexico. Substances subject to reporting for the pollutant release and transfer registry (PRTR): Not applicable 
 
Inventory Status:

Australia AICS: On or in compliance with the inventory 
Canada DSL Inventory List: On or in compliance with the inventory 
EINECS, ELINCS or NLP: On or in compliance with the inventory 
Japan (ENCS) List: One or more components are not listed or are exempt from listing. 
China Inv. Existing Chemical Substances: On or in compliance with the inventory 
Korea Existing Chemicals Inv. (KECI): On or in compliance with the inventory 
Canada NDSL Inventory: One or more components are not listed or are exempt from listing. 
Philippines PICCS: On or in compliance with the inventory 
US TSCA Inventory: On or in compliance with the inventory 
New Zealand Inventory of Chemicals: On or in compliance with the inventory 
Japan ISHL Listing: One or more components are not listed or are exempt from listing. 
Japan Pharmacopoeia Listing: One or more components are not listed or are exempt from listing. 
Mexico INSQ: One or more components are not listed or are exempt from listing. 
Ontario Inventory: On or in compliance with the inventory 
Taiwan Chemical Substance Inventory: On or in compliance with the inventory 

 
16.  OTHER INFORMATION 
 
Definitions:   
 

Revision Date: 10/03/2018 
 

Further Information: Additional information is available by request. 
 

Disclaimer: The Lincoln Electric Company urges each end user and recipient of this SDS 
to study it carefully.  See also www.lincolnelectric.com/safety.  If necessary, 
consult an industrial hygienist or other expert to understand this information 
and safeguard the environment and protect workers from potential hazards 
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associated with the handling or use of this product.  This information is 
believed to be accurate as of the revision date shown above.  However, no 
warranty, expressed or implied, is given.  Because the conditions or methods 
of use are beyond Lincoln Electric’s control, we assume no liability resulting 
from the use of this product.  Regulatory requirements are subject to change 
and may differ between various locations.  Compliance with all applicable 
Federal, State, Provincial, and local laws and regulations remain the 
responsibility of the user. 
 
© 2018 Lincoln Global, Inc.  All Rights Reserved. 
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SAFETY DATA SHEET 
 

1.  PRODUCT AND COMPANY IDENTIFICATION 
 
Product Name: Fleetweld® 5P 
Product Size: 3/32" (2.4 mm) 
 
Other means of identification 

SDS number: 200000000613 
 
Recommended use and restriction on use 

Recommended use: SMAW (Shielded Metal Arc Welding) 
Restrictions on use: Not known.  Read this SDS before using this product.  

 
Manufacturer/Importer/Supplier/Distributor Information 

Company Name: The Lincoln Electric Company 
Address: 22801 Saint Clair Avenue 

Cleveland, Ohio 44117 
USA 

Telephone: +1 (216) 481-8100 
Contact Person: Safety Data Sheet Questions: www.lincolnelectric.com/sds 

Arc Welding Safety Information: www.lincolnelectric.com/safety 
 

Company Name: The Lincoln Electric Company of Canada LP 
Address: 179 Wicksteed Avenue 

Toronto, Ontario M4G 2B9 
CANADA 

Telephone: +1 (416) 421-2600 
Contact Person: Safety Data Sheet Questions: www.lincolnelectric.com/sds 

Arc Welding Safety Information: www.lincolnelectric.com/safety 
 
Emergency telephone number:  

USA/Canada/Mexico +1 (888) 609-1762  
Americas/Europe  +1 (216) 383-8962  
Asia Pacific   +1 (216) 383-8966  
Middle East/Africa  +1 (216) 383-8969  
           
3E Company Access Code: 333988   

 
2.  HAZARDS IDENTIFICATION 
 
Classified according to the criteria of the Globally Harmonized System of Classification and Labeling of Chemicals 
(GHS), The United States Occupational Safety and Health Administration’s Hazard Communication Standard (29 
CFR 1910.1200), Canada’s Hazardous Product Regulations and Mexico’s Harmonized System for the Identification 
and Communication of Hazards and Risks from Hazardous Chemicals in the Workplace.  
 
Hazard Classification Not classified as hazardous according to applicable GHS hazard classification 

criteria. 
 

Hazard Symbol: No symbol 
 

Signal Word: No signal word. 
 

Hazard Statement: Not applicable 
 

Precautionary Not applicable 

Label Elements 
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Statements: 
 

Other hazards which do not 
result in GHS classification: 

Electrical Shock can kill.  If welding must be performed in damp locations or 
with wet clothing, on metal structures or when in cramped positions such as 
sitting, kneeling or lying, or if there is a high risk of unavoidable or 
accidental contact with work piece, use the following equipment: 
Semiautomatic DC Welder, DC Manual (Stick) Welder, or AC Welder with 
Reduced Voltage Control. 
 
Arc rays can injure eyes and burn skin.  Welding arc and sparks can ignite 
combustibles and flammable materials.  Overexposure to welding fumes 
and gases can be hazardous.  Read and understand the manufacturer’s 
instructions, Safety Data Sheets and the precautionary labels before using 
this product.  Refer to Section 8. 

 
Substance(s) formed under the 
conditions of use: 

The welding fume produced from this welding electrode may contain the 
following constituent(s) and/or their complex metallic oxides as well as solid 
particles or other constituents from the consumables, base metal, or base 
metal coating not listed below. 

 
Chemical Identity CAS-No. 

Carbon dioxide 124-38-9 
Carbon monoxide 630-08-0 
Nitrogen dioxide 10102-44-0 

Ozone 10028-15-6 
Manganese 7439-96-5 

 
3.  COMPOSITION / INFORMATION ON INGREDIENTS 
 

Reportable Hazardous Ingredients  
Mixtures 

Chemical Identity CAS number Content in percent (%)* 

Iron 7439-89-6 50 - <100% 
Cellulose, pulp 65996-61-4 1 - <5% 
Sodium silicate 1344-09-8 1 - <5% 

Titanium dioxide 13463-67-7 1 - <5% 
Manganese 7439-96-5 0.1 - <1% 
Chlorite 1318-59-8 0.1 - <1% 
Iron oxide 1309-37-1 0.1 - <1% 
Magnesite 546-93-0 0.1 - <1% 

* All concentrations are percent by weight unless ingredient is a gas. Gas concentrations are in percent by volume. 
 
Composition Comments: The term “Hazardous Ingredients” should be interpreted as a term defined 

in Hazard Communication standards and does not necessarily imply the 
existence of a welding hazard.  The product may contain additional non-
hazardous ingredients or may form additional compounds under the 
condition of use.  Refer to Sections 2 and 8 for more information. 

 
4.  FIRST AID MEASURES 
 
Ingestion:  Unlikely due to form of product, except for granular materials.  Avoid hand, 

clothing, food, and drink contact with metal fume or powder which can 
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cause ingestion of particulate during hand to mouth activities such as 
drinking, eating, smoking, etc.  If ingested, do not induce vomiting.  Contact 
a poison control center.  Unless the poison control center advises 
otherwise, wash out mouth thoroughly with water.  If symptoms develop, 
seek medical attention at once.  

 
Inhalation: Move to fresh air if breathing is difficult.  If breathing has stopped, perform 

artificial respiration and obtain medical assistance at once.  
 
Skin Contact: Remove contaminated clothing and wash the skin thoroughly with soap and 

water.  For reddened or blistered skin, or thermal burns, obtain medical 
assistance at once.  

 
Eye contact: Dust or fume from this product should be flushed from the eyes with 

copious amounts of clean, tepid water until transported to an emergency 
medical facility. Do not allow victim to rub or keep eyes tightly closed.  
Obtain medical assistance at once. 
 
Arc rays can injure eyes.  If exposed to arc rays, move victim to dark room, 
remove contact lenses as necessary for treatment, cover eyes with a 
padded dressing and rest.  Obtain medical assistance if symptoms persist.  

 
Most important symptoms/effects, acute and delayed 
Symptoms: Short-term (acute) overexposure to fumes and gases from welding and 

allied processes may result in discomfort such as metal fume fever, 
dizziness, nausea, or dryness or irritation of nose, throat, or eyes.  May 
aggravate pre-existing respiratory problems (e.g. asthma, emphysema). 
Long-term (chronic) overexposure to fumes and gases from welding and 
allied processes can lead to siderosis (iron deposits in lung), central 
nervous system effects, bronchitis and other pulmonary effects.  Refer to 
Section 11 for more information.  

 
Hazards: Welding and allied process hazards are complex and may include physical 

and health hazards such as but not limited to electric shock, physical 
strains, radiation burns (eye flash), thermal burns due to hot metal or 
spatter and potential health effects of overexposure to welding fume or 
dust. Refer to Section 11 for more information.  

 
Indication of immediate medical attention and special treatment needed  
Treatment: Treat symptomatically.  

 
5.  FIRE-FIGHTING MEASURES 
 
General Fire Hazards: As shipped, this product is nonflammable.  However, welding arc and 

sparks can ignite combustibles and flammable products. Read and 
understand American National Standard Z49.1, "Safety In Welding, Cutting 
and Allied Processes” and National Fire Protection Association NFPA 51B, 
“Standard for Fire Prevention During Welding, Cutting and Other Hot Work” 
before using this product.  

 
Suitable (and unsuitable) extinguishing media 
Suitable extinguishing media: As shipped, the product will not burn. In case of fire in the surroundings: 

use appropriate extinguishing agent.  
 
Unsuitable extinguishing 
media: 

Do not use water jet as an extinguisher, as this will spread the fire.  

 
Specific hazards arising from Welding arc and sparks can ignite combustibles and flammable products.  
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the chemical: 
 
Special protective equipment and precautions for firefighters 
Special fire fighting 
procedures: 

Use standard firefighting procedures and consider the hazards of other 
involved materials.  

 
Special protective equipment 
for fire-fighters: 

Selection of respiratory protection for fire fighting: follow the general fire 
precautions indicated in the workplace. Self-contained breathing apparatus 
and full protective clothing must be worn in case of fire.  

 
6.  ACCIDENTAL RELEASE MEASURES 
 
Personal precautions, 
protective equipment and 
emergency procedures: 

If airborne dust and/or fume is present, use adequate engineering controls 
and, if needed, personal protection to prevent overexposure. Refer to 
recommendations in Section 8.  

 
Methods and material for 
containment and cleaning up: 

Absorb with sand or other inert absorbent. Stop the flow of material, if this is 
without risk. Clean up spills immediately, observing precautions in the 
personal protective equipment in Section 8.  Avoid generating dust. Prevent 
product from entering any drains, sewers or water sources.  Refer to 
Section 13 for proper disposal.  

 
Environmental Precautions: Avoid release to the environment. Prevent further leakage or spillage if safe 

to do so. Do not contaminate water sources or sewer. Environmental 
manager must be informed of all major spillages.  

 
7.  HANDLING AND STORAGE 
 
Precautions for safe handling: Prevent formation of dust.  Provide appropriate exhaust ventilation at 

places where dust is formed. 
 
Read and understand the manufacturer's instruction and the precautionary 
label on the product.  Refer to Lincoln Safety Publications at 
www.lincolnelectric.com/safety.  See American National Standard Z49.1, 
"Safety In Welding, Cutting and Allied Processes" published by the 
American Welding Society, http://pubs.aws.org and OSHA Publication 2206 
(29CFR1910), U.S. Government Printing Office, www.gpo.gov.  

 
Conditions for safe storage, 
including any incompatibilities: 

Store in closed original container in a dry place. Store in accordance with 
local/regional/national regulations. Store away from incompatible materials.  

 
8.  EXPOSURE CONTROLS / PERSONAL PROTECTION 
 

Control Parameters 
Occupational Exposure Limits: US 

Chemical Identity Type Exposure Limit Values Source 

Titanium dioxide TWA  10 mg/m3 US. ACGIH Threshold Limit Values (12 
2010) 

Titanium dioxide - Total dust. PEL  15 mg/m3 US. OSHA Table Z-1 Limits for Air 
Contaminants (29 CFR 1910.1000) (02 
2006) 

Manganese - Fume. - as Mn Ceiling  5 mg/m3 US. OSHA Table Z-1 Limits for Air 
Contaminants (29 CFR 1910.1000) (02 
2006) 

 REL  1 mg/m3 US. NIOSH: Pocket Guide to Chemical 
Hazards (2005) 

 STEL  3 mg/m3 US. NIOSH: Pocket Guide to Chemical 
Hazards (2005) 
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Manganese - Inhalable 
fraction. - as Mn 

TWA  0.1 mg/m3 US. ACGIH Threshold Limit Values (03 
2014) 

Manganese - Respirable 
fraction. - as Mn 

TWA  0.02 mg/m3 US. ACGIH Threshold Limit Values (03 
2014) 

Iron oxide - Respirable 
fraction. 

TWA  5 mg/m3 US. ACGIH Threshold Limit Values (12 
2010) 

Iron oxide - Fume. PEL  10 mg/m3 US. OSHA Table Z-1 Limits for Air 
Contaminants (29 CFR 1910.1000) (02 
2006) 

Iron oxide - Dust and fume. - 
as Fe 

REL  5 mg/m3 US. NIOSH: Pocket Guide to Chemical 
Hazards (2005) 

Magnesite - Total REL  10 mg/m3 US. NIOSH: Pocket Guide to Chemical 
Hazards (2005) 

Magnesite - Respirable. REL  5 mg/m3 US. NIOSH: Pocket Guide to Chemical 
Hazards (2005) 

Magnesite - Total dust. PEL  15 mg/m3 US. OSHA Table Z-1 Limits for Air 
Contaminants (29 CFR 1910.1000) (02 
2006) 

Magnesite - Respirable 
fraction. 

PEL  5 mg/m3 US. OSHA Table Z-1 Limits for Air 
Contaminants (29 CFR 1910.1000) (02 
2006) 

 
Occupational Exposure Limits: CANADA 

Chemical Identity Type Exposure Limit Values Source 

Titanium dioxide TWA  10 mg/m3 Canada. Alberta OELs (Occupational 
Health & Safety Code, Schedule 1, Table 
2) (07 2009) 

Titanium dioxide - Total dust. TWA  10 mg/m3 Canada. British Columbia OELs. 
(Occupational Exposure Limits for 
Chemical Substances, Occupational 
Health and Safety Regulation 296/97, as 
amended) (07 2007) 

Titanium dioxide - Respirable 
fraction. 

TWA  3 mg/m3 Canada. British Columbia OELs. 
(Occupational Exposure Limits for 
Chemical Substances, Occupational 
Health and Safety Regulation 296/97, as 
amended) (07 2007) 

Titanium dioxide TWA  10 mg/m3 Canada. Manitoba OELs (Reg. 217/2006, 
The Workplace Safety And Health Act) 
(03 2011) 

 TWA  10 mg/m3 Canada. Ontario OELs. (Control of 
Exposure to Biological or Chemical 
Agents) (11 2010) 

 8 HR ACL  10 mg/m3 Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21) (05 2009) 

 15 MIN 
ACL 

 20 mg/m3 Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21) (05 2009) 

Titanium dioxide - Total dust. TWA  10 mg/m3 Canada. Quebec OELs. (Ministry of Labor 
- Regulation Respecting the Quality of the 
Work Environment) (12 2008) 

Manganese - as Mn TWA  0.2 mg/m3 Canada. Alberta OELs (Occupational 
Health & Safety Code, Schedule 1, Table 
2) (07 2009) 

 TWA  0.2 mg/m3 Canada. British Columbia OELs. 
(Occupational Exposure Limits for 
Chemical Substances, Occupational 
Health and Safety Regulation 296/97, as 
amended) (07 2007) 

 8 HR ACL  0.2 mg/m3 Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21) (05 2009) 

 15 MIN 
ACL 

 0.6 mg/m3 Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21) (05 2009) 

Manganese - Fume. - as Mn TWA  1 mg/m3 Canada. Quebec OELs. (Ministry of Labor 
- Regulation Respecting the Quality of the 
Work Environment) (12 2008) 
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Manganese - Dust. - as Mn TWA  5 mg/m3 Canada. Quebec OELs. (Ministry of Labor 
- Regulation Respecting the Quality of the 
Work Environment) (12 2008) 

Manganese - Fume. - as Mn STEL  3 mg/m3 Canada. Quebec OELs. (Ministry of Labor 
- Regulation Respecting the Quality of the 
Work Environment) (12 2008) 

Manganese - Respirable 
fraction. - as Mn 

TWA  0.02 mg/m3 Canada. Manitoba OELs (Reg. 217/2006, 
The Workplace Safety And Health Act) 
(03 2014) 

Manganese - Inhalable 
fraction. - as Mn 

TWA  0.1 mg/m3 Canada. Manitoba OELs (Reg. 217/2006, 
The Workplace Safety And Health Act) 
(03 2014) 

Manganese - as Mn TWA  0.2 mg/m3 Canada. Ontario OELs. (Control of 
Exposure to Biological or Chemical 
Agents) (06 2015) 

Iron oxide - Respirable. TWA  5 mg/m3 Canada. Alberta OELs (Occupational 
Health & Safety Code, Schedule 1, Table 
2) (07 2009) 

Iron oxide - Total dust. TWA  10 mg/m3 Canada. British Columbia OELs. 
(Occupational Exposure Limits for 
Chemical Substances, Occupational 
Health and Safety Regulation 296/97, as 
amended) (07 2007) 

Iron oxide - Dust. - as Fe TWA  5 mg/m3 Canada. British Columbia OELs. 
(Occupational Exposure Limits for 
Chemical Substances, Occupational 
Health and Safety Regulation 296/97, as 
amended) (07 2007) 

Iron oxide - Fume. - as Fe STEL  10 mg/m3 Canada. British Columbia OELs. 
(Occupational Exposure Limits for 
Chemical Substances, Occupational 
Health and Safety Regulation 296/97, as 
amended) (07 2007) 

Iron oxide - Respirable 
fraction. 

TWA  3 mg/m3 Canada. British Columbia OELs. 
(Occupational Exposure Limits for 
Chemical Substances, Occupational 
Health and Safety Regulation 296/97, as 
amended) (07 2007) 

Iron oxide - Fume. - as Fe TWA  5 mg/m3 Canada. British Columbia OELs. 
(Occupational Exposure Limits for 
Chemical Substances, Occupational 
Health and Safety Regulation 296/97, as 
amended) (07 2007) 

Iron oxide - Respirable 
fraction. 

TWA  5 mg/m3 Canada. Manitoba OELs (Reg. 217/2006, 
The Workplace Safety And Health Act) 
(03 2011) 

 TWA  5 mg/m3 Canada. Ontario OELs. (Control of 
Exposure to Biological or Chemical 
Agents) (11 2010) 

Iron oxide 8 HR ACL  10 mg/m3 Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21) (05 2009) 

 15 MIN 
ACL 

 20 mg/m3 Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21) (05 2009) 

Iron oxide - Dust and fume. - 
as Fe 

15 MIN 
ACL 

 10 mg/m3 Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21) (05 2009) 

 8 HR ACL  5 mg/m3 Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21) (05 2009) 

Iron oxide - Total dust. TWA  10 mg/m3 Canada. Quebec OELs. (Ministry of Labor 
- Regulation Respecting the Quality of the 
Work Environment) (12 2008) 

Iron oxide - Dust and fume. - 
as Fe 

TWA  5 mg/m3 Canada. Quebec OELs. (Ministry of Labor 
- Regulation Respecting the Quality of the 
Work Environment) (12 2008) 

Magnesite - Total dust. TWA  10 mg/m3 Canada. Ontario OELs. (Control of 
Exposure to Biological or Chemical 
Agents) (07 2010) 

Magnesite 8 HR ACL  10 mg/m3 Canada. Saskatchewan OELs 
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(Occupational Health and Safety 
Regulations, 1996, Table 21) (05 2009) 

 15 MIN 
ACL 

 20 mg/m3 Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21) (05 2009) 

Magnesite - Total dust. TWA  10 mg/m3 Canada. Quebec OELs. (Ministry of Labor 
- Regulation Respecting the Quality of the 
Work Environment) (12 2008) 

 
Occupational Exposure Limits: MEXICO 

Chemical Identity Type Exposure Limit Values Source 

Titanium dioxide VLE-PPT  10 mg/m3 Mexico. OELs. (NOM-010-STPS-2014 
Chemical Pollutants at the Workplace; 
Assessment and Control) (04 2014) 

Manganese - as Mn VLE-PPT  0.2 mg/m3 Mexico. OELs. (NOM-010-STPS-2014 
Chemical Pollutants at the Workplace; 
Assessment and Control) (04 2014) 

Iron oxide - Respirable 
fraction. 

VLE-PPT  5 mg/m3 Mexico. OELs. (NOM-010-STPS-2014 
Chemical Pollutants at the Workplace; 
Assessment and Control) (04 2014) 

 
Additional exposure limits under the conditions of use: US 

Chemical Identity Type Exposure Limit Values Source 

Carbon dioxide TWA 5,000 ppm   US. ACGIH Threshold Limit Values (12 
2010) 

 STEL 30,000 ppm   US. ACGIH Threshold Limit Values (12 
2010) 

 PEL 5,000 ppm 9,000 mg/m3 US. OSHA Table Z-1 Limits for Air 
Contaminants (29 CFR 1910.1000) (02 
2006) 

 STEL 30,000 ppm 54,000 mg/m3 US. NIOSH: Pocket Guide to Chemical 
Hazards (2005) 

 REL 5,000 ppm 9,000 mg/m3 US. NIOSH: Pocket Guide to Chemical 
Hazards (2005) 

Carbon monoxide TWA 25 ppm   US. ACGIH Threshold Limit Values (12 
2010) 

 PEL 50 ppm 55 mg/m3 US. OSHA Table Z-1 Limits for Air 
Contaminants (29 CFR 1910.1000) (02 
2006) 

 REL 35 ppm 40 mg/m3 US. NIOSH: Pocket Guide to Chemical 
Hazards (2005) 

 Ceil_Time 200 ppm 229 mg/m3 US. NIOSH: Pocket Guide to Chemical 
Hazards (2005) 

Nitrogen dioxide TWA 0.2 ppm   US. ACGIH Threshold Limit Values (02 
2012) 

 Ceiling 5 ppm 9 mg/m3 US. OSHA Table Z-1 Limits for Air 
Contaminants (29 CFR 1910.1000) (02 
2006) 

 STEL 1 ppm 1.8 mg/m3 US. NIOSH: Pocket Guide to Chemical 
Hazards (2005) 

Ozone PEL 0.1 ppm 0.2 mg/m3 US. OSHA Table Z-1 Limits for Air 
Contaminants (29 CFR 1910.1000) (02 
2006) 

 Ceil_Time 0.1 ppm 0.2 mg/m3 US. NIOSH: Pocket Guide to Chemical 
Hazards (2005) 

 TWA 0.05 ppm   US. ACGIH Threshold Limit Values (03 
2014) 

 TWA 0.20 ppm   US. ACGIH Threshold Limit Values (03 
2014) 

 TWA 0.10 ppm   US. ACGIH Threshold Limit Values (03 
2014) 

 TWA 0.08 ppm   US. ACGIH Threshold Limit Values (03 
2014) 

Manganese - Fume. - as Mn Ceiling  5 mg/m3 US. OSHA Table Z-1 Limits for Air 
Contaminants (29 CFR 1910.1000) (02 
2006) 

 REL  1 mg/m3 US. NIOSH: Pocket Guide to Chemical 
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Hazards (2005) 
 STEL  3 mg/m3 US. NIOSH: Pocket Guide to Chemical 

Hazards (2005) 
Manganese - Inhalable 
fraction. - as Mn 

TWA  0.1 mg/m3 US. ACGIH Threshold Limit Values (03 
2014) 

Manganese - Respirable 
fraction. - as Mn 

TWA  0.02 mg/m3 US. ACGIH Threshold Limit Values (03 
2014) 

 
Additional exposure limits under the conditions of use: CANADA 

Chemical Identity Type Exposure Limit Values Source 

Carbon dioxide STEL 30,000 ppm 54,000 mg/m3 Canada. Alberta OELs (Occupational 
Health & Safety Code, Schedule 1, Table 
2) (07 2009) 

 TWA 5,000 ppm 9,000 mg/m3 Canada. Alberta OELs (Occupational 
Health & Safety Code, Schedule 1, Table 
2) (07 2009) 

 TWA 5,000 ppm   Canada. British Columbia OELs. 
(Occupational Exposure Limits for 
Chemical Substances, Occupational 
Health and Safety Regulation 296/97, as 
amended) (07 2007) 

 STEL 15,000 ppm   Canada. British Columbia OELs. 
(Occupational Exposure Limits for 
Chemical Substances, Occupational 
Health and Safety Regulation 296/97, as 
amended) (07 2007) 

 TWA 5,000 ppm   Canada. Manitoba OELs (Reg. 217/2006, 
The Workplace Safety And Health Act) 
(03 2011) 

 STEL 30,000 ppm   Canada. Manitoba OELs (Reg. 217/2006, 
The Workplace Safety And Health Act) 
(03 2011) 

 STEL 30,000 ppm   Canada. Ontario OELs. (Control of 
Exposure to Biological or Chemical 
Agents) (11 2010) 

 TWA 5,000 ppm   Canada. Ontario OELs. (Control of 
Exposure to Biological or Chemical 
Agents) (11 2010) 

 8 HR ACL 5,000 ppm   Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21) (05 2009) 

 15 MIN 
ACL 

30,000 ppm   Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21) (05 2009) 

 TWA 5,000 ppm 9,000 mg/m3 Canada. Quebec OELs. (Ministry of Labor 
- Regulation Respecting the Quality of the 
Work Environment) (12 2008) 

 STEL 30,000 ppm 54,000 mg/m3 Canada. Quebec OELs. (Ministry of Labor 
- Regulation Respecting the Quality of the 
Work Environment) (12 2008) 

Carbon monoxide TWA 25 ppm 29 mg/m3 Canada. Alberta OELs (Occupational 
Health & Safety Code, Schedule 1, Table 
2) (07 2009) 

 TWA 25 ppm   Canada. British Columbia OELs. 
(Occupational Exposure Limits for 
Chemical Substances, Occupational 
Health and Safety Regulation 296/97, as 
amended) (07 2007) 

 STEL 100 ppm   Canada. British Columbia OELs. 
(Occupational Exposure Limits for 
Chemical Substances, Occupational 
Health and Safety Regulation 296/97, as 
amended) (07 2007) 

 TWA 25 ppm   Canada. Manitoba OELs (Reg. 217/2006, 
The Workplace Safety And Health Act) 
(03 2011) 

 TWA 25 ppm   Canada. Ontario OELs. (Control of 
Exposure to Biological or Chemical 
Agents) (07 2010) 
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 8 HR ACL 25 ppm   Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21) (05 2009) 

 15 MIN 
ACL 

190 ppm   Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21) (05 2009) 

 TWA 35 ppm 40 mg/m3 Canada. Quebec OELs. (Ministry of Labor 
- Regulation Respecting the Quality of the 
Work Environment) (12 2008) 

 STEL 200 ppm 230 mg/m3 Canada. Quebec OELs. (Ministry of Labor 
- Regulation Respecting the Quality of the 
Work Environment) (12 2008) 

Nitrogen dioxide STEL 5 ppm 9.4 mg/m3 Canada. Alberta OELs (Occupational 
Health & Safety Code, Schedule 1, Table 
2) (07 2009) 

 TWA 3 ppm 5.6 mg/m3 Canada. Alberta OELs (Occupational 
Health & Safety Code, Schedule 1, Table 
2) (07 2009) 

 CEILING 1 ppm   Canada. British Columbia OELs. 
(Occupational Exposure Limits for 
Chemical Substances, Occupational 
Health and Safety Regulation 296/97, as 
amended) (07 2007) 

 TWA 0.2 ppm   Canada. Manitoba OELs (Reg. 217/2006, 
The Workplace Safety And Health Act) 
(03 2012) 

 STEL 5 ppm   Canada. Ontario OELs. (Control of 
Exposure to Biological or Chemical 
Agents) (11 2010) 

 TWA 3 ppm   Canada. Ontario OELs. (Control of 
Exposure to Biological or Chemical 
Agents) (11 2010) 

 8 HR ACL 3 ppm   Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21) (05 2009) 

 15 MIN 
ACL 

5 ppm   Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21) (05 2009) 

 TWA 3 ppm 5.6 mg/m3 Canada. Quebec OELs. (Ministry of Labor 
- Regulation Respecting the Quality of the 
Work Environment) (12 2008) 

Ozone STEL 0.3 ppm 0.6 mg/m3 Canada. Alberta OELs (Occupational 
Health & Safety Code, Schedule 1, Table 
2) (07 2009) 

 TWA 0.1 ppm 0.2 mg/m3 Canada. Alberta OELs (Occupational 
Health & Safety Code, Schedule 1, Table 
2) (07 2009) 

 TWA 0.05 ppm   Canada. British Columbia OELs. 
(Occupational Exposure Limits for 
Chemical Substances, Occupational 
Health and Safety Regulation 296/97, as 
amended) (07 2007) 

 TWA 0.1 ppm   Canada. British Columbia OELs. 
(Occupational Exposure Limits for 
Chemical Substances, Occupational 
Health and Safety Regulation 296/97, as 
amended) (07 2007) 

 TWA 0.08 ppm   Canada. British Columbia OELs. 
(Occupational Exposure Limits for 
Chemical Substances, Occupational 
Health and Safety Regulation 296/97, as 
amended) (07 2007) 

 TWA 0.2 ppm   Canada. British Columbia OELs. 
(Occupational Exposure Limits for 
Chemical Substances, Occupational 
Health and Safety Regulation 296/97, as 
amended) (07 2007) 

 TWA 0.1 ppm 0.2 mg/m3 Canada. Ontario OELs. (Control of 
Exposure to Biological or Chemical 
Agents) (07 2010) 

 STEL 0.3 ppm 0.6 mg/m3 Canada. Ontario OELs. (Control of 
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Exposure to Biological or Chemical 
Agents) (07 2010) 

 15 MIN 
ACL 

0.15 ppm   Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21) (05 2009) 

 8 HR ACL 0.05 ppm   Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21) (05 2009) 

 CEILING 0.1 ppm 0.2 mg/m3 Canada. Quebec OELs. (Ministry of Labor 
- Regulation Respecting the Quality of the 
Work Environment) (12 2008) 

 TWA 0.20 ppm   Canada. Manitoba OELs (Reg. 217/2006, 
The Workplace Safety And Health Act) 
(03 2014) 

 TWA 0.05 ppm   Canada. Manitoba OELs (Reg. 217/2006, 
The Workplace Safety And Health Act) 
(03 2014) 

 TWA 0.08 ppm   Canada. Manitoba OELs (Reg. 217/2006, 
The Workplace Safety And Health Act) 
(03 2014) 

 TWA 0.10 ppm   Canada. Manitoba OELs (Reg. 217/2006, 
The Workplace Safety And Health Act) 
(03 2014) 

Manganese - as Mn TWA  0.2 mg/m3 Canada. Alberta OELs (Occupational 
Health & Safety Code, Schedule 1, Table 
2) (07 2009) 

 TWA  0.2 mg/m3 Canada. British Columbia OELs. 
(Occupational Exposure Limits for 
Chemical Substances, Occupational 
Health and Safety Regulation 296/97, as 
amended) (07 2007) 

 8 HR ACL  0.2 mg/m3 Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21) (05 2009) 

 15 MIN 
ACL 

 0.6 mg/m3 Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21) (05 2009) 

Manganese - Fume. - as Mn TWA  1 mg/m3 Canada. Quebec OELs. (Ministry of Labor 
- Regulation Respecting the Quality of the 
Work Environment) (12 2008) 

Manganese - Dust. - as Mn TWA  5 mg/m3 Canada. Quebec OELs. (Ministry of Labor 
- Regulation Respecting the Quality of the 
Work Environment) (12 2008) 

Manganese - Fume. - as Mn STEL  3 mg/m3 Canada. Quebec OELs. (Ministry of Labor 
- Regulation Respecting the Quality of the 
Work Environment) (12 2008) 

Manganese - Respirable 
fraction. - as Mn 

TWA  0.02 mg/m3 Canada. Manitoba OELs (Reg. 217/2006, 
The Workplace Safety And Health Act) 
(03 2014) 

Manganese - Inhalable 
fraction. - as Mn 

TWA  0.1 mg/m3 Canada. Manitoba OELs (Reg. 217/2006, 
The Workplace Safety And Health Act) 
(03 2014) 

Manganese - as Mn TWA  0.2 mg/m3 Canada. Ontario OELs. (Control of 
Exposure to Biological or Chemical 
Agents) (06 2015) 

 
Additional exposure limits under the conditions of use: MEXICO 

Chemical Identity Type Exposure Limit Values Source 

Carbon dioxide VLE-CT 30,000 ppm   Mexico. OELs. (NOM-010-STPS-2014 
Chemical Pollutants at the Workplace; 
Assessment and Control) (04 2014) 

 VLE-PPT 5,000 ppm   Mexico. OELs. (NOM-010-STPS-2014 
Chemical Pollutants at the Workplace; 
Assessment and Control) (04 2014) 

Carbon monoxide VLE-PPT 25 ppm   Mexico. OELs. (NOM-010-STPS-2014 
Chemical Pollutants at the Workplace; 
Assessment and Control) (04 2014) 

Nitrogen dioxide VLE-PPT 0.2 ppm   Mexico. OELs. (NOM-010-STPS-2014 
Chemical Pollutants at the Workplace; 
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Assessment and Control) (04 2014) 
Ozone VLE-P 0.1 ppm   Mexico. OELs. (NOM-010-STPS-2014 

Chemical Pollutants at the Workplace; 
Assessment and Control) (04 2014) 

Manganese - as Mn VLE-PPT  0.2 mg/m3 Mexico. OELs. (NOM-010-STPS-2014 
Chemical Pollutants at the Workplace; 
Assessment and Control) (04 2014) 

 
Appropriate Engineering 
Controls 

Ventilation:  Use enough ventilation, local exhaust at the arc, or both to 
keep the fumes and gases from the worker's breathing zone and the 
general area.  Train the welder to keep his head out of the fumes. Keep 
exposure as low as possible.  

 
Individual protection measures, such as personal protective equipment 
General information: Exposure Guidelines: Threshold Limit Values (TLVs) and Biological 

Exposure Indices (BEIs) are values published by the American Conference 
of Government Industrial Hygienists (ACGIH). ACGIH Statement of 
Positions Regarding the TLVs® and BEIs® states that the TLV-TWA should 
be used as a guide in the control of health hazards and should not be used 
to indicate a fine line between safe and dangerous exposures.  See Section 
10 for information on potential fume constituents of health interest. 
Threshold Limit Values are figures published by the American Conference 
of Government Industrial Hygienists.  

 
 Maximum Fume Exposure Guideline™ (MFEG)™ for this product (based 

on content of  Manganese)  is  0.5 mg/m3. This exposure guideline is 
calculated using the most conservative value of the ACGIH TLV or OSHA 
PEL for the stated substance. If your local applicable exposure limits are 
lower than the ACGIH TLV or OSHA PEL for any of the metallic substances 
listed in Section 2 or 3 of this SDS, you must take that into consideration 
before utilizing or applying this guideline. 

 
Eye/face protection: Wear helmet or use face shield with filter lens shade number 12 or darker 

for open arc processes – or follow the recommendations as specified in 
ANSI Z49.1, Section 4, based on your process and settings. No specific 
lens shade recommendation for submerged arc or electroslag processes. 
Shield others by providing appropriate screens and flash goggles.  

 
Skin Protection 
Hand Protection: Wear protective gloves. Suitable gloves can be recommended by the glove 

supplier.  
 
Other: Protective Clothing:  Wear hand, head, and body protection which help to 

prevent injury from radiation, sparks and electrical shock. See Z49.1. At a 
minimum this includes welder's gloves and a protective face shield, and 
may include arm protectors, aprons, hats, shoulder protection, as well as 
dark substantial clothing. Wear dry gloves free of holes or split seams.   
Train the welder not to permit electrically live parts or electrodes to contact 
skin . . . or clothing or gloves if they are wet. Insulate yourself from the work 
piece and ground using dry plywood, rubber mats or other dry insulation.  

 
Respiratory Protection: Keep your head out of fumes. Use enough ventilation and local exhaust to 

keep fumes and gases from your breathing zone and the general area. An 
approved respirator should be used unless exposure assessments are 
below applicable exposure limits.  

 
Hygiene measures: Do not eat, drink or smoke when using the product. Always observe good 

personal hygiene measures, such as washing after handling the material 
and before eating, drinking, and/or smoking. Routinely wash work clothing 
and protective equipment to remove contaminants. Determine the 
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composition and quantity of fumes and gases to which workers are 
exposed by taking an air sample from inside the welder's helmet if worn or 
in the worker's breathing zone.  Improve ventilation if exposures are not 
below limits. See ANSI/AWS F1.1, F1.2, F1.3 and F1.5, available from the 
American Welding Society, www.aws.org.  

 
9.  PHYSICAL AND CHEMICAL PROPERTIES 
 

Appearance: Steel rod with extruded flux coating. 
Physical state: Solid  
Form: Solid  
Color: No data available. 
Odor: No data available. 
Odor threshold: No data available. 
pH: No data available. 
Melting point/freezing point: No data available. 
Initial boiling point and boiling 
range: 

No data available. 

Flash Point: No data available. 
Evaporation rate: No data available. 
Flammability (solid, gas): No data available. 
Upper/lower limit on flammability or explosive limits 
Flammability limit - upper (%): No data available. 
Flammability limit - lower (%): No data available. 
Explosive limit - upper (%): No data available. 
Explosive limit - lower (%): No data available. 
Vapor pressure: No data available. 
Vapor density: No data available. 
Density: No data available. 
Relative density: No data available. 
Solubility(ies) 
Solubility in water: No data available. 
Solubility (other): No data available. 
Partition coefficient (n-
octanol/water): 

No data available. 

Auto-ignition temperature: No data available. 
Decomposition temperature: No data available. 
Viscosity: No data available. 

 
10.  STABILITY AND REACTIVITY 
 
Reactivity: The product is non-reactive under normal conditions of use, storage and 

transport.  
 
Chemical Stability: Material is stable under normal conditions.  

 
Possibility of hazardous 
reactions: 

None under normal conditions.  

 
Conditions to avoid: Avoid heat or contamination.  
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Incompatible Materials: Strong acids. Strong oxidizing substances. Strong bases.  
 
Hazardous Decomposition 
Products: 

Fumes and gases from welding and allied processes cannot be classified 
simply. The composition and quantity of both are dependent upon the metal 
being welded, the process, procedure and electrodes used. Other 
conditions which also influence the composition and quantity of the fumes 
and gases to which workers may be exposed include: coatings on the metal 
being welded (such as paint, plating, or galvanizing), the number of welders 
and the volume of the worker area, the quality and amount of ventilation, 
the position of the welder's head with respect to the fume plume, as well as 
the presence of contaminants in the atmosphere (such as chlorinated 
hydrocarbon vapors from cleaning and degreasing activities.) 
 
When the electrode is consumed, the fume and gas decomposition 
products generated are different in percent and form from the ingredients 
listed in Section 3. Decomposition products of normal operation include 
those originating from the volatilization, reaction, or oxidation of the 
materials shown in Section 3, plus those from the base metal and coating, 
etc., as noted above. Reasonably expected fume constituents produced 
during arc welding include the oxides of iron, manganese and other metals 
present in the welding consumable or base metal. Hexavalent chromium 
compounds may be in the welding fume of consumables or base metals 
which contain chromium. Gaseous and particulate fluoride may be in the 
welding fume of consumables which contain fluoride. Gaseous reaction 
products may include carbon monoxide and carbon dioxide. Ozone and 
nitrogen oxides may be formed by the radiation from the arc.  

 
11.  TOXICOLOGICAL INFORMATION 
 

Information on likely routes of exposure 
Inhalation: Potential chronic health hazards related to the use of welding consumables 

are most applicable to the inhalation route of exposure.  Refer to Inhalation 
statements in Section 11.  

 
Skin Contact: Arc rays can burn skin. Skin cancer has been reported.  

 
Eye contact: Arc rays can injure eyes.  

 
Ingestion: Health injuries from ingestion are not known or expected under normal use.  

 
Symptoms related to the physical, chemical and toxicological characteristics 

 
Inhalation: Short-term (acute) overexposure to fumes and gases from welding and 

allied processes may result in discomfort such as metal fume fever, 
dizziness, nausea, or dryness or irritation of nose, throat, or eyes.  May 
aggravate pre-existing respiratory problems (e.g. asthma, emphysema). 
Long-term (chronic) overexposure to fumes and gases from welding and 
allied processes can lead to siderosis (iron deposits in lung), central 
nervous system effects, bronchitis and other pulmonary effects.  

 
Information on toxicological effects 

Acute toxicity (list all possible routes of exposure) 
Oral 

Product: Not classified 
Specified substance(s): 

Iron LD 50 (Rat): 98.6 g/kg  
Sodium silicate LD 50 (Rat): 1.1 g/kg  

 



  Revision Date: 09/18/2017 
 

 

 
SDS_North America - 200000000613 14/19 

 

Dermal 
Product: Not classified 

 
Inhalation 
Product: Not classified 

 
Repeated dose toxicity 

Product: Not classified 
 
Skin Corrosion/Irritation 
Product: Not classified 

 
Serious Eye Damage/Eye Irritation 
Product: Not classified 

 
Respiratory or Skin Sensitization 
Product: Not classified 

 
Carcinogenicity 
Product: Arc rays: Skin cancer has been reported. 

  
IARC Monographs on the Evaluation of Carcinogenic Risks to Humans: 

Titanium dioxide Overall evaluation: 2B. Possibly carcinogenic to humans.  
 
US. National Toxicology Program (NTP) Report on Carcinogens:  
No carcinogenic components identified 
 
US. OSHA Specifically Regulated Substances (29 CFR 1910.1001-1050): 
No carcinogenic components identified 
 

Germ Cell Mutagenicity 
In vitro 

Product: Not classified 
 

In vivo 
Product: Not classified 

 
Reproductive toxicity

Product: Not classified 
 

Specific Target Organ Toxicity - Single Exposure 
Product: Not classified 

 
Specific Target Organ Toxicity - Repeated Exposure 

Product: Not classified 
 

Aspiration Hazard 
Product: Not classified 

Other effects: Organic polymers may be used in the manufacture of various welding 
consumables. Overexposure to their decomposition byproducts may result 
in a condition known as polymer fume fever.  Polymer fume fever usually 
occurs within 4 to 8 hours of exposure with the presentation of flu like 
symptoms, including mild pulmonary irritation with or without an increase in 
body temperature.  Signs of exposure can include an increase in white 
blood cell count.  Resolution of symptoms typically occurs quickly, usually 
not lasting longer than 48 hours.  

 
Symptoms related to the physical, chemical and toxicological characteristics under the condition of use 
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Inhalation: 
Specified substance(s): 
Manganese Overexposure to manganese fumes may affect the brain and central 

nervous system, resulting in poor coordination, difficulty speaking, and arm 
or leg tremor.  This condition can be irreversible. 

 
 

Additional toxicological Information under the conditions of use: 
 

Acute toxicity 
Inhalation 
Specified substance(s): 

Carbon dioxide LC Lo (Human, 5 min): 90000 ppm  
Carbon monoxide LC 50 (Rat, 4 h): 1,300 mg/l  
Nitrogen dioxide LC 50 (Rat, 4 h): 88 ppm  
Ozone LC Lo (Human, 30 min): 50 ppm  

 
Other effects: 
Specified substance(s): 

Carbon dioxide Asphyxia  
Carbon monoxide Carboxyhemoglobinemia  
Nitrogen dioxide Lower respiratory tract irritation  

 
12.  ECOLOGICAL INFORMATION 
 
Ecotoxicity  
Acute hazards to the aquatic environment: 

Fish 
Product: Not classified 
Specified substance(s):

Sodium silicate LC 50 (Western mosquitofish (Gambusia affinis), 96 h): 1,800 mg/l  
 

Aquatic Invertebrates 
Product: Not classified 
Specified substance(s):

Sodium silicate EC 50 (Water flea (Ceriodaphnia dubia), 48 h): 22.94 - 49.01 mg/l  
Manganese EC 50 (Water flea (Daphnia magna), 48 h): 40 mg/l  

 
Chronic hazards to the aquatic environment: 

Fish 
Product: Not classified 

 
Aquatic Invertebrates 

Product: Not classified 
 

Toxicity to Aquatic Plants 
Product: Not classified 

 
Persistence and Degradability 

Biodegradation 
Product: No data available. 

 
Bioaccumulative potential 

Bioconcentration Factor (BCF) 
Product: No data available. 

 
Mobility in soil: No data available. 
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13.  DISPOSAL CONSIDERATIONS 
 
General information: The generation of waste should be avoided or minimized whenever 

possible. When practical, recycle in an environmentally acceptable, 
regulatory compliant manner.    Dispose of non-recyclable products in 
accordance with all applicable Federal, State, Provincial, and Local 
requirements.  

 
Disposal instructions: Dispose of this material and its container to hazardous or special waste 

collection point.  
 
Contaminated Packaging: Dispose of contents/container to an appropriate treatment and disposal 

facility in accordance with applicable laws and regulations, and product 
characteristics at time of disposal.  

 
14.  TRANSPORT INFORMATION 
 

DOT 
UN Number:  
UN Proper Shipping Name: NOT DG REGULATED 
Transport Hazard Class(es)  

Class: NR 
Label(s): – 

Packing Group: – 
Marine Pollutant: No 

 
IMDG 
UN Number:  
UN Proper Shipping Name: NOT DG REGULATED 
Transport Hazard Class(es)  

Class: NR 
Label(s): – 
EmS No.:  

Packing Group: – 
Marine Pollutant: No 

 
IATA 
UN Number:  
Proper Shipping Name: NOT DG REGULATED 
Transport Hazard Class(es):  

Class: NR 
Label(s): – 

Packing Group: – 
Marine Pollutant: No 
Cargo aircraft only: Allowed. 

 
TDG 
UN Number:  
UN Proper Shipping Name: NOT DG REGULATED 
Transport Hazard Class(es)  

Class: NR 
Label(s): – 

Packing Group: – 
Marine Pollutant: No 
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15.  REGULATORY INFORMATION 
 
US Federal Regulations 

TSCA Section 12(b) Export Notification (40 CFR 707, Subpt. D) 
None present or none present in regulated quantities. 

 
US. OSHA Specifically Regulated Substances (29 CFR 1910.1001-1050) 

None present or none present in regulated quantities. 
 

CERCLA Hazardous Substance List (40 CFR 302.4): 

Chemical Identity Reportable quantity 
Manganese Included in the regulation but with no data values. See 

regulation for further details.  
 

Superfund Amendments and Reauthorization Act of 1986 (SARA) 
Hazard categories 

Not listed.  
 

SARA 302 Extremely Hazardous Substance 
None present or none present in regulated quantities. 

 
SARA 304 Emergency Release Notification 
Chemical Identity Reportable quantity 
Manganese  Included in the regulation but with no data values. See 

regulation for further details.  
 

SARA 311/312 Hazardous Chemical 
Chemical Identity Threshold Planning Quantity 
Iron 10000 lbs 
Cellulose, pulp 10000 lbs 
Sodium silicate 10000 lbs 
Titanium dioxide 10000 lbs 
Manganese 10000 lbs 
Chlorite 10000 lbs 
Iron oxide 10000 lbs 
Magnesite 10000 lbs 

 
SARA 313 (TRI Reporting) 

None present or none present in regulated quantities. 
 

Clean Water Act Section 311 Hazardous Substances (40 CFR 117.3) 
None present or none present in regulated quantities. 

 
Clean Air Act (CAA) Section 112(r) Accidental Release Prevention (40 CFR 68.130): 

None present or none present in regulated quantities. 
 

US State Regulations 
US. California Proposition 65 

This product contains chemical(s) known to the State of California to cause cancer and/or to cause birth 
defects or other reproductive harm. 

 
Titanium dioxide Carcinogenic.  
Quartz Carcinogenic.  

 
WARNING:  This product contains or produces a chemical known to the State of California to cause cancer and 
birth defects (or other reproductive harm).  (California Health & Safety Code Section 25249.5 et seq.) 
 
US. New Jersey Worker and Community Right-to-Know Act 
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Chemical Identity 
Titanium dioxide 

 
US. Massachusetts RTK - Substance List 

Chemical Identity 
Quartz 

 
US. Pennsylvania RTK - Hazardous Substances 

Chemical Identity 
Titanium dioxide 

 
US. Rhode Island RTK 

No ingredient regulated by RI Right-to-Know Law present. 
 
Canada Federal Regulations 

List of Toxic Substances (CEPA, Schedule 1) 
Not Regulated 

 
Export Control List (CEPA 1999, Schedule 3) 

Not Regulated 
 

National Pollutant Release Inventory (NPRI) 
Canada. National Pollutant Release Inventory (NPRI) Substances, Part 5, VOCs with Additional 
Reporting Requirements 
NPRI PT5 Not Regulated 

Canada. Canadian Environmental Protection Act (CEPA).  National Pollutant Release Inventory (NPRI) 
(Parts 1-4) 
NPRI Not Regulated 

 
Greenhouse Gases 

Not Regulated 
 

Controlled Drugs and Substances Act 
CA CDSI Not Regulated 

CA CDSII Not Regulated 

CA CDSIII Not Regulated 

CA CDSIV Not Regulated 

CA CDSV Not Regulated 

CA CDSVII Not Regulated 

CA CDSVIII Not Regulated 

 
Precursor Control Regulations 

Not Regulated 
 
Mexico. Substances subject to reporting for the pollutant release and transfer registry (PRTR): not applicable 
 
Inventory Status:

Australia AICS: One or more components are not listed or are exempt from listing. 
Canada DSL Inventory List: One or more components are not listed or are exempt from listing. 
EINECS, ELINCS or NLP: On or in compliance with the inventory 
Japan (ENCS) List: One or more components are not listed or are exempt from listing. 
China Inv. Existing Chemical Substances: On or in compliance with the inventory 
Korea Existing Chemicals Inv. (KECI): On or in compliance with the inventory 
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Canada NDSL Inventory: One or more components are not listed or are exempt from listing. 
Philippines PICCS: On or in compliance with the inventory 
US TSCA Inventory: One or more components are not listed or are exempt from listing. 
New Zealand Inventory of Chemicals: On or in compliance with the inventory 
Japan ISHL Listing: One or more components are not listed or are exempt from listing. 
Japan Pharmacopoeia Listing: One or more components are not listed or are exempt from listing. 
Mexico INSQ: One or more components are not listed or are exempt from listing. 
Ontario Inventory: One or more components are not listed or are exempt from listing. 
Taiwan Chemical Substance Inventory: One or more components are not listed or are exempt from listing. 

 
16.  OTHER INFORMATION 
 
Definitions:   
 
The Maximum Fume Exposure Guideline™ (MFEG)™ is a guideline limit for total welding fume exposure for a 
specific consumable product which may be used by employers to manage worker exposure to welding fume where 
that product is used.  The MFEG™ is an estimate of the level of total welding fume exposure for a given product 
above which the exposure limit for one of the fume constituents may be exceeded. The exposure limits referenced are 
the American Conference of Governmental Industrial Hygienists (ACGIH) Threshold Limit Value (TLV®) and the U.S. 
OSHA Permissible Exposure Limit (PEL) whichever limit is lower. If local applicable limits for substances listed in 
Section 2 or 3 of this SDS are lower than the TLV or PEL this must be taken into consideration before utilizing or 
applying this guideline. The MFEG™ never exceeds 5 mg/m³ which is the maximum recommended exposure limit for 
total welding fume.  The MFEG™ is intended to serve as a general guideline to assist in the management of 
workplace exposure to welding fume and does not replace the regular measurement and analysis of worker 
exposure to individual welding fume constituents in accordance with recommended industrial hygiene 
practice. 
 

Revision Date: 09/18/2017 
 

Further Information: Additional information is available by request. 
 

Disclaimer: The Lincoln Electric Company urges each end user and recipient of this SDS 
to study it carefully.  See also www.lincolnelectric.com/safety.  If necessary, 
consult an industrial hygienist or other expert to understand this information 
and safeguard the environment and protect workers from potential hazards 
associated with the handling or use of this product.  This information is 
believed to be accurate as of the revision date shown above.  However, no 
warranty, expressed or implied, is given.  Because the conditions or methods 
of use are beyond Lincoln Electric’s control, we assume no liability resulting 
from the use of this product.  Regulatory requirements are subject to change 
and may differ between various locations.  Compliance with all applicable 
Federal, State, Provincial, and local laws and regulations remain the 
responsibility of the user. 
 
© 2017 Lincoln Global, Inc.  All Rights Reserved. 
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SAFETY DATA SHEET 
 

1.  PRODUCT AND COMPANY IDENTIFICATION 
 
Product Name: Innershield® NR®-211-MP 
Product Size: .035" (0.9 mm) 
 
Other means of identification 

SDS number: 200000000130 
 
Recommended use and restriction on use 

Recommended use: FCAW-S (Self-Shielded Flux Cored Arc Welding) 
Restrictions on use: Not known.  Read this SDS before using this product.  

 
Manufacturer/Importer/Supplier/Distributor Information 

Company Name: The Lincoln Electric Company 
Address: 22801 Saint Clair Avenue 

Cleveland, Ohio 44117 
USA 

Telephone: +1 (216) 481-8100 
Contact Person: Safety Data Sheet Questions: www.lincolnelectric.com/sds 

Arc Welding Safety Information: www.lincolnelectric.com/safety 
 

Company Name: The Lincoln Electric Company of Canada LP 
Address: 179 Wicksteed Avenue 

Toronto, Ontario M4G 2B9 
CANADA 

Telephone: +1 (416) 421-2600 
Contact Person: Safety Data Sheet Questions: www.lincolnelectric.com/sds 

Arc Welding Safety Information: www.lincolnelectric.com/safety 
 
Emergency telephone number:  

USA/Canada/Mexico +1 (888) 609-1762  
Americas/Europe  +1 (216) 383-8962  
Asia Pacific   +1 (216) 383-8966  
Middle East/Africa  +1 (216) 383-8969  
           
3E Company Access Code: 333988   

 
2.  HAZARDS IDENTIFICATION 
 
Classified according to the criteria of the Globally Harmonized System of Classification and Labeling of Chemicals 
(GHS), The United States Occupational Safety and Health Administration’s Hazard Communication Standard (29 
CFR 1910.1200), Canada’s Hazardous Product Regulations and Mexico’s Harmonized System for the Identification 
and Communication of Hazards and Risks from Hazardous Chemicals in the Workplace.  
 
Hazard Classification Not classified as hazardous according to applicable GHS hazard classification 

criteria. 
 

Hazard Symbol: No symbol 
 

Signal Word: No signal word. 
 

Hazard Statement: Not applicable 
 

Precautionary Not applicable 

Label Elements 
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Statements: 
 

Other hazards which do not 
result in GHS classification: 

Electrical Shock can kill.  If welding must be performed in damp locations or 
with wet clothing, on metal structures or when in cramped positions such as 
sitting, kneeling or lying, or if there is a high risk of unavoidable or 
accidental contact with work piece, use the following equipment: 
Semiautomatic DC Welder, DC Manual (Stick) Welder, or AC Welder with 
Reduced Voltage Control. 
 
Arc rays can injure eyes and burn skin.  Welding arc and sparks can ignite 
combustibles and flammable materials.  Overexposure to welding fumes 
and gases can be hazardous.  Read and understand the manufacturer’s 
instructions, Safety Data Sheets and the precautionary labels before using 
this product.  Refer to Section 8. 

 
Substance(s) formed under the 
conditions of use: 

The welding fume produced from this welding electrode may contain the 
following constituent(s) and/or their complex metallic oxides as well as solid 
particles or other constituents from the consumables, base metal, or base 
metal coating not listed below. 

 
Chemical Identity CAS-No. 

Carbon dioxide 124-38-9 
Carbon monoxide 630-08-0 
Nitrogen dioxide 10102-44-0 

Ozone 10028-15-6 
Manganese 7439-96-5 
Barium and soluble compounds (as Ba) 7440-39-3 
Fluorides (as F) 16984-48-8 

 
3.  COMPOSITION / INFORMATION ON INGREDIENTS 
 

Reportable Hazardous Ingredients  
Mixtures 

Chemical Identity CAS number Content in percent (%)* 

Iron 7439-89-6 50 - <100% 

Barium fluoride 7787-32-8 1 - <5% 
Aluminum and/or aluminum alloys (as Al) 7429-90-5 1 - <5% 
Portland cement 65997-15-1 0.1 - <1% 
Magnesium 7439-95-4 0.1 - <1% 
Manganese 7439-96-5 0.1 - <1% 
Lithium fluoride 7789-24-4 0.1 - <1% 

Potassium fluorosilicate 16871-90-2 0.1 - <1% 
Silicon 7440-21-3 0.1 - <1% 

* All concentrations are percent by weight unless ingredient is a gas. Gas concentrations are in percent by volume. 
 
Composition Comments: The term “Hazardous Ingredients” should be interpreted as a term defined 

in Hazard Communication standards and does not necessarily imply the 
existence of a welding hazard.  The product may contain additional non-
hazardous ingredients or may form additional compounds under the 
condition of use.  Refer to Sections 2 and 8 for more information. 
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4.  FIRST AID MEASURES 
 
Ingestion:  Unlikely due to form of product, except for granular materials.  Avoid hand, 

clothing, food, and drink contact with metal fume or powder which can 
cause ingestion of particulate during hand to mouth activities such as 
drinking, eating, smoking, etc.  If ingested, do not induce vomiting.  Contact 
a poison control center.  Unless the poison control center advises 
otherwise, wash out mouth thoroughly with water.  If symptoms develop, 
seek medical attention at once.  

 
Inhalation: Move to fresh air if breathing is difficult.  If breathing has stopped, perform 

artificial respiration and obtain medical assistance at once.  
 
Skin Contact: Remove contaminated clothing and wash the skin thoroughly with soap and 

water.  For reddened or blistered skin, or thermal burns, obtain medical 
assistance at once.  

 
Eye contact: Dust or fume from this product should be flushed from the eyes with 

copious amounts of clean, tepid water until transported to an emergency 
medical facility. Do not allow victim to rub or keep eyes tightly closed.  
Obtain medical assistance at once. 
 
Arc rays can injure eyes.  If exposed to arc rays, move victim to dark room, 
remove contact lenses as necessary for treatment, cover eyes with a 
padded dressing and rest.  Obtain medical assistance if symptoms persist.  

 
Most important symptoms/effects, acute and delayed 
Symptoms: Short-term (acute) overexposure to fumes and gases from welding and 

allied processes may result in discomfort such as metal fume fever, 
dizziness, nausea, or dryness or irritation of nose, throat, or eyes.  May 
aggravate pre-existing respiratory problems (e.g. asthma, emphysema). 
Long-term (chronic) overexposure to fumes and gases from welding and 
allied processes can lead to siderosis (iron deposits in lung), central 
nervous system effects, bronchitis and other pulmonary effects.  Refer to 
Section 11 for more information.  

 
Hazards: Welding and allied process hazards are complex and may include physical 

and health hazards such as but not limited to electric shock, physical 
strains, radiation burns (eye flash), thermal burns due to hot metal or 
spatter and potential health effects of overexposure to welding fume or 
dust. Refer to Section 11 for more information.  

 
Indication of immediate medical attention and special treatment needed  
Treatment: Treat symptomatically.  

 
5.  FIRE-FIGHTING MEASURES 
 
General Fire Hazards: As shipped, this product is nonflammable.  However, welding arc and 

sparks can ignite combustibles and flammable products. Read and 
understand American National Standard Z49.1, "Safety In Welding, Cutting 
and Allied Processes” and National Fire Protection Association NFPA 51B, 
“Standard for Fire Prevention During Welding, Cutting and Other Hot Work” 
before using this product.  

 
Suitable (and unsuitable) extinguishing media 
Suitable extinguishing media: As shipped, the product will not burn. In case of fire in the surroundings: 

use appropriate extinguishing agent.  
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Unsuitable extinguishing 
media: 

Do not use water jet as an extinguisher, as this will spread the fire.  

 
Specific hazards arising from 
the chemical: 

Welding arc and sparks can ignite combustibles and flammable products.  

 
Special protective equipment and precautions for firefighters 
Special fire fighting 
procedures: 

Use standard firefighting procedures and consider the hazards of other 
involved materials.  

 
Special protective equipment 
for fire-fighters: 

Selection of respiratory protection for fire fighting: follow the general fire 
precautions indicated in the workplace. Self-contained breathing apparatus 
and full protective clothing must be worn in case of fire.  

 
6.  ACCIDENTAL RELEASE MEASURES 
 
Personal precautions, 
protective equipment and 
emergency procedures: 

If airborne dust and/or fume is present, use adequate engineering controls 
and, if needed, personal protection to prevent overexposure. Refer to 
recommendations in Section 8.  

 
Methods and material for 
containment and cleaning up: 

Absorb with sand or other inert absorbent. Stop the flow of material, if this is 
without risk. Clean up spills immediately, observing precautions in the 
personal protective equipment in Section 8.  Avoid generating dust. Prevent 
product from entering any drains, sewers or water sources.  Refer to 
Section 13 for proper disposal.  

 
Environmental Precautions: Avoid release to the environment. Prevent further leakage or spillage if safe 

to do so. Do not contaminate water sources or sewer. Environmental 
manager must be informed of all major spillages.  

 
7.  HANDLING AND STORAGE 
 
Precautions for safe handling: Prevent formation of dust.  Provide appropriate exhaust ventilation at 

places where dust is formed. 
 
Read and understand the manufacturer's instruction and the precautionary 
label on the product.  Refer to Lincoln Safety Publications at 
www.lincolnelectric.com/safety.  See American National Standard Z49.1, 
"Safety In Welding, Cutting and Allied Processes" published by the 
American Welding Society, http://pubs.aws.org and OSHA Publication 2206 
(29CFR1910), U.S. Government Printing Office, www.gpo.gov.  

 
Conditions for safe storage, 
including any incompatibilities: 

Store in closed original container in a dry place. Store in accordance with 
local/regional/national regulations. Store away from incompatible materials.  

 
8.  EXPOSURE CONTROLS / PERSONAL PROTECTION 
 

Control Parameters 
Occupational Exposure Limits: US 

Chemical Identity Type Exposure Limit Values Source 

Barium fluoride - as Ba TWA  0.5 mg/m3 US. ACGIH Threshold Limit Values (12 
2010) 

Barium fluoride - as F TWA  2.5 mg/m3 US. ACGIH Threshold Limit Values (12 
2010) 

Barium fluoride - as Ba REL  0.5 mg/m3 US. NIOSH: Pocket Guide to Chemical 
Hazards (2005) 

Barium fluoride - as F REL  2.5 mg/m3 US. NIOSH: Pocket Guide to Chemical 
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Hazards (2005) 
Barium fluoride - as Ba PEL  0.5 mg/m3 US. OSHA Table Z-1 Limits for Air 

Contaminants (29 CFR 1910.1000) (02 
2006) 

Barium fluoride - as F PEL  2.5 mg/m3 US. OSHA Table Z-1 Limits for Air 
Contaminants (29 CFR 1910.1000) (02 
2006) 

Barium fluoride - Dust. TWA  2.5 mg/m3 US. OSHA Table Z-2 (29 CFR 1910.1000) 
(02 2006) 

Aluminum and/or aluminum 
alloys (as Al) - Respirable 
fraction. 

TWA  1 mg/m3 US. ACGIH Threshold Limit Values (12 
2010) 

Aluminum and/or aluminum 
alloys (as Al) - Total dust. - 
as Al 

PEL  15 mg/m3 US. OSHA Table Z-1 Limits for Air 
Contaminants (29 CFR 1910.1000) (02 
2006) 

Aluminum and/or aluminum 
alloys (as Al) - Welding fume 
or pyrophoric powder. - as Al 

REL  5 mg/m3 US. NIOSH: Pocket Guide to Chemical 
Hazards (2005) 

Aluminum and/or aluminum 
alloys (as Al) - Respirable. 

REL  5 mg/m3 US. NIOSH: Pocket Guide to Chemical 
Hazards (2005) 

Aluminum and/or aluminum 
alloys (as Al) - Total 

REL  10 mg/m3 US. NIOSH: Pocket Guide to Chemical 
Hazards (2005) 

Aluminum and/or aluminum 
alloys (as Al) - Respirable 
fraction. - as Al 

PEL  5 mg/m3 US. OSHA Table Z-1 Limits for Air 
Contaminants (29 CFR 1910.1000) (03 
2016) 

Portland cement - Respirable 
fraction. 

TWA  1 mg/m3 US. ACGIH Threshold Limit Values (12 
2010) 

Portland cement - Total dust. PEL  15 mg/m3 US. OSHA Table Z-1 Limits for Air 
Contaminants (29 CFR 1910.1000) (02 
2006) 

Portland cement - Respirable 
fraction. 

PEL  5 mg/m3 US. OSHA Table Z-1 Limits for Air 
Contaminants (29 CFR 1910.1000) (02 
2006) 

Portland cement TWA  50 millions of 
particles per cubic 

foot of air 

US. OSHA Table Z-3 (29 CFR 1910.1000) 
(2000) 

Portland cement - 
Respirable. 

REL  5 mg/m3 US. NIOSH: Pocket Guide to Chemical 
Hazards (2005) 

Portland cement - Total REL  10 mg/m3 US. NIOSH: Pocket Guide to Chemical 
Hazards (2005) 

Manganese - Fume. - as Mn Ceiling  5 mg/m3 US. OSHA Table Z-1 Limits for Air 
Contaminants (29 CFR 1910.1000) (02 
2006) 

 REL  1 mg/m3 US. NIOSH: Pocket Guide to Chemical 
Hazards (2005) 

 STEL  3 mg/m3 US. NIOSH: Pocket Guide to Chemical 
Hazards (2005) 

Manganese - Inhalable 
fraction. - as Mn 

TWA  0.1 mg/m3 US. ACGIH Threshold Limit Values (03 
2014) 

Manganese - Respirable 
fraction. - as Mn 

TWA  0.02 mg/m3 US. ACGIH Threshold Limit Values (03 
2014) 

Lithium fluoride - as F TWA  2.5 mg/m3 US. ACGIH Threshold Limit Values (12 
2010) 

 REL  2.5 mg/m3 US. NIOSH: Pocket Guide to Chemical 
Hazards (2005) 

 PEL  2.5 mg/m3 US. OSHA Table Z-1 Limits for Air 
Contaminants (29 CFR 1910.1000) (02 
2006) 

Lithium fluoride - Dust. TWA  2.5 mg/m3 US. OSHA Table Z-2 (29 CFR 1910.1000) 
(02 2006) 

Potassium fluorosilicate - as 
F 

TWA  2.5 mg/m3 US. ACGIH Threshold Limit Values (12 
2010) 

 REL  2.5 mg/m3 US. NIOSH: Pocket Guide to Chemical 
Hazards (2005) 

 PEL  2.5 mg/m3 US. OSHA Table Z-1 Limits for Air 
Contaminants (29 CFR 1910.1000) (02 
2006) 

Potassium fluorosilicate - 
Dust. 

TWA  2.5 mg/m3 US. OSHA Table Z-2 (29 CFR 1910.1000) 
(02 2006) 

Silicon - Total dust. PEL  15 mg/m3 US. OSHA Table Z-1 Limits for Air 
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Contaminants (29 CFR 1910.1000) (02 
2006) 

Silicon - Respirable fraction. PEL  5 mg/m3 US. OSHA Table Z-1 Limits for Air 
Contaminants (29 CFR 1910.1000) (02 
2006) 

Silicon - Respirable. REL  5 mg/m3 US. NIOSH: Pocket Guide to Chemical 
Hazards (2005) 

Silicon - Total REL  10 mg/m3 US. NIOSH: Pocket Guide to Chemical 
Hazards (2005) 

 
Occupational Exposure Limits: CANADA 

Chemical Identity Type Exposure Limit Values Source 

Barium fluoride - as Ba TWA  0.5 mg/m3 Canada. Alberta OELs (Occupational 
Health & Safety Code, Schedule 1, Table 
2) (07 2009) 

Barium fluoride - as F TWA  2.5 mg/m3 Canada. Alberta OELs (Occupational 
Health & Safety Code, Schedule 1, Table 
2) (07 2009) 

 TWA  2.5 mg/m3 Canada. Alberta OELs (Occupational 
Health & Safety Code, Schedule 1, Table 
2) (07 2009) 

Barium fluoride - as Ba TWA  0.5 mg/m3 Canada. British Columbia OELs. 
(Occupational Exposure Limits for 
Chemical Substances, Occupational 
Health and Safety Regulation 296/97, as 
amended) (07 2007) 

Barium fluoride - as F TWA  2.5 mg/m3 Canada. British Columbia OELs. 
(Occupational Exposure Limits for 
Chemical Substances, Occupational 
Health and Safety Regulation 296/97, as 
amended) (07 2007) 

 TWA  2.5 mg/m3 Canada. Manitoba OELs (Reg. 217/2006, 
The Workplace Safety And Health Act) 
(03 2011) 

Barium fluoride - as Ba TWA  0.5 mg/m3 Canada. Manitoba OELs (Reg. 217/2006, 
The Workplace Safety And Health Act) 
(03 2011) 

Barium fluoride - as F TWA  2.5 mg/m3 Canada. Ontario OELs. (Control of 
Exposure to Biological or Chemical 
Agents) (11 2010) 

Barium fluoride - as Ba TWA  0.5 mg/m3 Canada. Ontario OELs. (Control of 
Exposure to Biological or Chemical 
Agents) (11 2010) 

Barium fluoride - as F 8 HR ACL  2.5 mg/m3 Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21) (05 2009) 

Barium fluoride - as Ba 8 HR ACL  0.5 mg/m3 Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21) (05 2009) 

Barium fluoride - as F 15 MIN 
ACL 

 5 mg/m3 Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21) (05 2009) 

Barium fluoride - as Ba 15 MIN 
ACL 

 1.5 mg/m3 Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21) (05 2009) 

Barium fluoride - as F TWA  2.5 mg/m3 Canada. Quebec OELs. (Ministry of Labor 
- Regulation Respecting the Quality of the 
Work Environment) (12 2008) 

Barium fluoride - as Ba TWA  0.5 mg/m3 Canada. Quebec OELs. (Ministry of Labor 
- Regulation Respecting the Quality of the 
Work Environment) (12 2008) 

Aluminum and/or aluminum 
alloys (as Al) - Pyrophoric 
powder. - as Al 

TWA  5 mg/m3 Canada. Alberta OELs (Occupational 
Health & Safety Code, Schedule 1, Table 
2) (07 2009) 

Aluminum and/or aluminum 
alloys (as Al) - Dust. 

TWA  10 mg/m3 Canada. Alberta OELs (Occupational 
Health & Safety Code, Schedule 1, Table 
2) (07 2009) 

Aluminum and/or aluminum 
alloys (as Al) - Respirable. 

TWA  1 mg/m3 Canada. British Columbia OELs. 
(Occupational Exposure Limits for 
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Chemical Substances, Occupational 
Health and Safety Regulation 296/97, as 
amended) (07 2007) 

Aluminum and/or aluminum 
alloys (as Al) - Respirable 
fraction. 

TWA  1 mg/m3 Canada. Manitoba OELs (Reg. 217/2006, 
The Workplace Safety And Health Act) 
(03 2011) 

 TWA  1 mg/m3 Canada. Ontario OELs. (Control of 
Exposure to Biological or Chemical 
Agents) (11 2010) 

Aluminum and/or aluminum 
alloys (as Al) - Pyrophoric 
powder. - as Al 

8 HR ACL  5 mg/m3 Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21) (05 2009) 

Aluminum and/or aluminum 
alloys (as Al) - Dust. - as Al 

8 HR ACL  10 mg/m3 Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21) (05 2009) 

Aluminum and/or aluminum 
alloys (as Al) - Pyrophoric 
powder. - as Al 

15 MIN 
ACL 

 10 mg/m3 Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21) (05 2009) 

Aluminum and/or aluminum 
alloys (as Al) - Dust. - as Al 

15 MIN 
ACL 

 20 mg/m3 Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21) (05 2009) 

Aluminum and/or aluminum 
alloys (as Al) 

TWA  10 mg/m3 Canada. Quebec OELs. (Ministry of Labor 
- Regulation Respecting the Quality of the 
Work Environment) (12 2008) 

Aluminum and/or aluminum 
alloys (as Al) - Welding fume. 
- as Al 

TWA  5 mg/m3 Canada. Quebec OELs. (Ministry of Labor 
- Regulation Respecting the Quality of the 
Work Environment) (12 2008) 

Aluminum and/or aluminum 
alloys (as Al) - as Al 

TWA  5 mg/m3 Canada. Quebec OELs. (Ministry of Labor 
- Regulation Respecting the Quality of the 
Work Environment) (12 2008) 

Portland cement TWA  10 mg/m3 Canada. Alberta OELs (Occupational 
Health & Safety Code, Schedule 1, Table 
2) (07 2009) 

Portland cement - Total dust. TWA  10 mg/m3 Canada. British Columbia OELs. 
(Occupational Exposure Limits for 
Chemical Substances, Occupational 
Health and Safety Regulation 296/97, as 
amended) (07 2007) 

Portland cement - Respirable 
fraction. 

TWA  3 mg/m3 Canada. British Columbia OELs. 
(Occupational Exposure Limits for 
Chemical Substances, Occupational 
Health and Safety Regulation 296/97, as 
amended) (07 2007) 

 TWA  1 mg/m3 Canada. Manitoba OELs (Reg. 217/2006, 
The Workplace Safety And Health Act) 
(03 2011) 

Portland cement 8 HR ACL  10 mg/m3 Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21) (05 2009) 

 15 MIN 
ACL 

 20 mg/m3 Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21) (05 2009) 

Portland cement - Total dust. TWA  10 mg/m3 Canada. Quebec OELs. (Ministry of Labor 
- Regulation Respecting the Quality of the 
Work Environment) (12 2008) 

Portland cement - Respirable 
dust. 

TWA  5 mg/m3 Canada. Quebec OELs. (Ministry of Labor 
- Regulation Respecting the Quality of the 
Work Environment) (12 2008) 

Portland cement - Respirable 
fraction. 

TWA  1 mg/m3 Canada. Ontario OELs. (Control of 
Exposure to Biological or Chemical 
Agents) (06 2015) 

Manganese - as Mn TWA  0.2 mg/m3 Canada. Alberta OELs (Occupational 
Health & Safety Code, Schedule 1, Table 
2) (07 2009) 

 TWA  0.2 mg/m3 Canada. British Columbia OELs. 
(Occupational Exposure Limits for 
Chemical Substances, Occupational 
Health and Safety Regulation 296/97, as 
amended) (07 2007) 

 8 HR ACL  0.2 mg/m3 Canada. Saskatchewan OELs 
(Occupational Health and Safety 
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Regulations, 1996, Table 21) (05 2009) 
 15 MIN 

ACL 
 0.6 mg/m3 Canada. Saskatchewan OELs 

(Occupational Health and Safety 
Regulations, 1996, Table 21) (05 2009) 

Manganese - Fume. - as Mn TWA  1 mg/m3 Canada. Quebec OELs. (Ministry of Labor 
- Regulation Respecting the Quality of the 
Work Environment) (12 2008) 

Manganese - Dust. - as Mn TWA  5 mg/m3 Canada. Quebec OELs. (Ministry of Labor 
- Regulation Respecting the Quality of the 
Work Environment) (12 2008) 

Manganese - Fume. - as Mn STEL  3 mg/m3 Canada. Quebec OELs. (Ministry of Labor 
- Regulation Respecting the Quality of the 
Work Environment) (12 2008) 

Manganese - Respirable 
fraction. - as Mn 

TWA  0.02 mg/m3 Canada. Manitoba OELs (Reg. 217/2006, 
The Workplace Safety And Health Act) 
(03 2014) 

Manganese - Inhalable 
fraction. - as Mn 

TWA  0.1 mg/m3 Canada. Manitoba OELs (Reg. 217/2006, 
The Workplace Safety And Health Act) 
(03 2014) 

Manganese - as Mn TWA  0.2 mg/m3 Canada. Ontario OELs. (Control of 
Exposure to Biological or Chemical 
Agents) (06 2015) 

Lithium fluoride - as F TWA  2.5 mg/m3 Canada. Alberta OELs (Occupational 
Health & Safety Code, Schedule 1, Table 
2) (07 2009) 

 TWA  2.5 mg/m3 Canada. Alberta OELs (Occupational 
Health & Safety Code, Schedule 1, Table 
2) (07 2009) 

 TWA  2.5 mg/m3 Canada. British Columbia OELs. 
(Occupational Exposure Limits for 
Chemical Substances, Occupational 
Health and Safety Regulation 296/97, as 
amended) (07 2007) 

 TWA  2.5 mg/m3 Canada. Manitoba OELs (Reg. 217/2006, 
The Workplace Safety And Health Act) 
(03 2011) 

 TWA  2.5 mg/m3 Canada. Ontario OELs. (Control of 
Exposure to Biological or Chemical 
Agents) (11 2010) 

 8 HR ACL  2.5 mg/m3 Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21) (05 2009) 

 15 MIN 
ACL 

 5 mg/m3 Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21) (05 2009) 

 TWA  2.5 mg/m3 Canada. Quebec OELs. (Ministry of Labor 
- Regulation Respecting the Quality of the 
Work Environment) (12 2008) 

Potassium fluorosilicate - as 
F 

TWA  2.5 mg/m3 Canada. Alberta OELs (Occupational 
Health & Safety Code, Schedule 1, Table 
2) (07 2009) 

 TWA  2.5 mg/m3 Canada. Alberta OELs (Occupational 
Health & Safety Code, Schedule 1, Table 
2) (07 2009) 

 TWA  2.5 mg/m3 Canada. British Columbia OELs. 
(Occupational Exposure Limits for 
Chemical Substances, Occupational 
Health and Safety Regulation 296/97, as 
amended) (07 2007) 

 TWA  2.5 mg/m3 Canada. Manitoba OELs (Reg. 217/2006, 
The Workplace Safety And Health Act) 
(03 2011) 

 TWA  2.5 mg/m3 Canada. Ontario OELs. (Control of 
Exposure to Biological or Chemical 
Agents) (11 2010) 

 8 HR ACL  2.5 mg/m3 Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21) (05 2009) 

 15 MIN 
ACL 

 5 mg/m3 Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21) (05 2009) 
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 TWA  2.5 mg/m3 Canada. Quebec OELs. (Ministry of Labor 
- Regulation Respecting the Quality of the 
Work Environment) (12 2008) 

Silicon - Total dust. TWA  10 mg/m3 Canada. Ontario OELs. (Control of 
Exposure to Biological or Chemical 
Agents) (07 2010) 

Silicon 8 HR ACL  10 mg/m3 Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21) (05 2009) 

 15 MIN 
ACL 

 20 mg/m3 Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21) (05 2009) 

Silicon - Total dust. TWA  10 mg/m3 Canada. Quebec OELs. (Ministry of Labor 
- Regulation Respecting the Quality of the 
Work Environment) (12 2008) 

 
Occupational Exposure Limits: MEXICO 

Chemical Identity Type Exposure Limit Values Source 

Iron - as Fe VLE-PPT  1 mg/m3 Mexico. OELs. (NOM-010-STPS-2014 
Chemical Pollutants at the Workplace; 
Assessment and Control) (04 2014) 

Barium fluoride - as F VLE-PPT  2.5 mg/m3 Mexico. OELs. (NOM-010-STPS-2014 
Chemical Pollutants at the Workplace; 
Assessment and Control) (04 2014) 

Barium fluoride - as Ba VLE-PPT  0.5 mg/m3 Mexico. OELs. (NOM-010-STPS-2014 
Chemical Pollutants at the Workplace; 
Assessment and Control) (04 2014) 

Aluminum and/or aluminum 
alloys (as Al) - Respirable 
fraction. 

VLE-PPT  1 mg/m3 Mexico. OELs. (NOM-010-STPS-2014 
Chemical Pollutants at the Workplace; 
Assessment and Control) (04 2014) 

Portland cement - Respirable 
fraction. 

VLE-PPT  1 mg/m3 Mexico. OELs. (NOM-010-STPS-2014 
Chemical Pollutants at the Workplace; 
Assessment and Control) (04 2014) 

Manganese - as Mn VLE-PPT  0.2 mg/m3 Mexico. OELs. (NOM-010-STPS-2014 
Chemical Pollutants at the Workplace; 
Assessment and Control) (04 2014) 

Lithium fluoride - as F VLE-PPT  2.5 mg/m3 Mexico. OELs. (NOM-010-STPS-2014 
Chemical Pollutants at the Workplace; 
Assessment and Control) (04 2014) 

Potassium fluorosilicate - as 
F 

VLE-PPT  2.5 mg/m3 Mexico. OELs. (NOM-010-STPS-2014 
Chemical Pollutants at the Workplace; 
Assessment and Control) (04 2014) 

 
Biological Limit Values: US 

Chemical Identity Exposure Limit Values Source 

Barium fluoride (Fluoride: 
Sampling time: Prior to shift.) 

2 mg/l (Urine) ACGIH BEI (03 2013) 

Barium fluoride (Fluoride: 
Sampling time: End of shift.) 

3 mg/l (Urine) ACGIH BEI (03 2013) 

Lithium fluoride (Fluoride: 
Sampling time: Prior to shift.) 

2 mg/l (Urine) ACGIH BEI (03 2013) 

Lithium fluoride (Fluoride: 
Sampling time: End of shift.) 

3 mg/l (Urine) ACGIH BEI (03 2013) 

Potassium fluorosilicate 
(Fluoride: Sampling time: 
Prior to shift.) 

2 mg/l (Urine) ACGIH BEI (03 2013) 

Potassium fluorosilicate 
(Fluoride: Sampling time: 
End of shift.) 

3 mg/l (Urine) ACGIH BEI (03 2013) 

 
Biological Limit Values: MEXICO 

Chemical Identity Exposure Limit Values Source 

Barium fluoride (fluorides: 
Sampling time: End of shift.) 

10 mg/g (Creatinine in urine) MX IBE (06 2012) 

Barium fluoride (fluorides: 3 mg/g (Creatinine in urine) MX IBE (06 2012) 
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Sampling time: Prior to shift.) 
Lithium fluoride (fluorides: 
Sampling time: End of shift.) 

10 mg/g (Creatinine in urine) MX IBE (06 2012) 

Lithium fluoride (fluorides: 
Sampling time: Prior to shift.) 

3 mg/g (Creatinine in urine) MX IBE (06 2012) 

Potassium fluorosilicate 
(fluorides: Sampling time: 
Prior to shift.) 

3 mg/g (Creatinine in urine) MX IBE (06 2012) 

Potassium fluorosilicate 
(fluorides: Sampling time: 
End of shift.) 

10 mg/g (Creatinine in urine) MX IBE (06 2012) 

 
Additional exposure limits under the conditions of use: US 

Chemical Identity Type Exposure Limit Values Source 

Carbon dioxide TWA 5,000 ppm   US. ACGIH Threshold Limit Values (12 
2010) 

 STEL 30,000 ppm   US. ACGIH Threshold Limit Values (12 
2010) 

 PEL 5,000 ppm 9,000 mg/m3 US. OSHA Table Z-1 Limits for Air 
Contaminants (29 CFR 1910.1000) (02 
2006) 

 STEL 30,000 ppm 54,000 mg/m3 US. NIOSH: Pocket Guide to Chemical 
Hazards (2005) 

 REL 5,000 ppm 9,000 mg/m3 US. NIOSH: Pocket Guide to Chemical 
Hazards (2005) 

Carbon monoxide TWA 25 ppm   US. ACGIH Threshold Limit Values (12 
2010) 

 PEL 50 ppm 55 mg/m3 US. OSHA Table Z-1 Limits for Air 
Contaminants (29 CFR 1910.1000) (02 
2006) 

 REL 35 ppm 40 mg/m3 US. NIOSH: Pocket Guide to Chemical 
Hazards (2005) 

 Ceil_Time 200 ppm 229 mg/m3 US. NIOSH: Pocket Guide to Chemical 
Hazards (2005) 

Nitrogen dioxide TWA 0.2 ppm   US. ACGIH Threshold Limit Values (02 
2012) 

 Ceiling 5 ppm 9 mg/m3 US. OSHA Table Z-1 Limits for Air 
Contaminants (29 CFR 1910.1000) (02 
2006) 

 STEL 1 ppm 1.8 mg/m3 US. NIOSH: Pocket Guide to Chemical 
Hazards (2005) 

Ozone PEL 0.1 ppm 0.2 mg/m3 US. OSHA Table Z-1 Limits for Air 
Contaminants (29 CFR 1910.1000) (02 
2006) 

 Ceil_Time 0.1 ppm 0.2 mg/m3 US. NIOSH: Pocket Guide to Chemical 
Hazards (2005) 

 TWA 0.05 ppm   US. ACGIH Threshold Limit Values (03 
2014) 

 TWA 0.20 ppm   US. ACGIH Threshold Limit Values (03 
2014) 

 TWA 0.10 ppm   US. ACGIH Threshold Limit Values (03 
2014) 

 TWA 0.08 ppm   US. ACGIH Threshold Limit Values (03 
2014) 

Manganese - Fume. - as Mn Ceiling  5 mg/m3 US. OSHA Table Z-1 Limits for Air 
Contaminants (29 CFR 1910.1000) (02 
2006) 

 REL  1 mg/m3 US. NIOSH: Pocket Guide to Chemical 
Hazards (2005) 

 STEL  3 mg/m3 US. NIOSH: Pocket Guide to Chemical 
Hazards (2005) 

Manganese - Inhalable 
fraction. - as Mn 

TWA  0.1 mg/m3 US. ACGIH Threshold Limit Values (03 
2014) 

Manganese - Respirable 
fraction. - as Mn 

TWA  0.02 mg/m3 US. ACGIH Threshold Limit Values (03 
2014) 

Barium and soluble 
compounds (as Ba) - as Ba 

TWA  0.5 mg/m3 US. ACGIH Threshold Limit Values (12 
2010) 

 PEL  0.5 mg/m3 US. OSHA Table Z-1 Limits for Air 
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Contaminants (29 CFR 1910.1000) (01 
2017) 

Fluorides (as F) - as F TWA  2.5 mg/m3 US. ACGIH Threshold Limit Values (12 
2010) 

 PEL  2.5 mg/m3 US. OSHA Table Z-1 Limits for Air 
Contaminants (29 CFR 1910.1000) (02 
2006) 

Fluorides (as F) - Dust. TWA  2.5 mg/m3 US. OSHA Table Z-2 (29 CFR 1910.1000) 
(02 2006) 

 
Additional exposure limits under the conditions of use: CANADA 

Chemical Identity Type Exposure Limit Values Source 

Carbon dioxide STEL 30,000 ppm 54,000 mg/m3 Canada. Alberta OELs (Occupational 
Health & Safety Code, Schedule 1, Table 
2) (07 2009) 

 TWA 5,000 ppm 9,000 mg/m3 Canada. Alberta OELs (Occupational 
Health & Safety Code, Schedule 1, Table 
2) (07 2009) 

 TWA 5,000 ppm   Canada. British Columbia OELs. 
(Occupational Exposure Limits for 
Chemical Substances, Occupational 
Health and Safety Regulation 296/97, as 
amended) (07 2007) 

 STEL 15,000 ppm   Canada. British Columbia OELs. 
(Occupational Exposure Limits for 
Chemical Substances, Occupational 
Health and Safety Regulation 296/97, as 
amended) (07 2007) 

 TWA 5,000 ppm   Canada. Manitoba OELs (Reg. 217/2006, 
The Workplace Safety And Health Act) 
(03 2011) 

 STEL 30,000 ppm   Canada. Manitoba OELs (Reg. 217/2006, 
The Workplace Safety And Health Act) 
(03 2011) 

 STEL 30,000 ppm   Canada. Ontario OELs. (Control of 
Exposure to Biological or Chemical 
Agents) (11 2010) 

 TWA 5,000 ppm   Canada. Ontario OELs. (Control of 
Exposure to Biological or Chemical 
Agents) (11 2010) 

 8 HR ACL 5,000 ppm   Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21) (05 2009) 

 15 MIN 
ACL 

30,000 ppm   Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21) (05 2009) 

 TWA 5,000 ppm 9,000 mg/m3 Canada. Quebec OELs. (Ministry of Labor 
- Regulation Respecting the Quality of the 
Work Environment) (12 2008) 

 STEL 30,000 ppm 54,000 mg/m3 Canada. Quebec OELs. (Ministry of Labor 
- Regulation Respecting the Quality of the 
Work Environment) (12 2008) 

Carbon monoxide TWA 25 ppm 29 mg/m3 Canada. Alberta OELs (Occupational 
Health & Safety Code, Schedule 1, Table 
2) (07 2009) 

 TWA 25 ppm   Canada. British Columbia OELs. 
(Occupational Exposure Limits for 
Chemical Substances, Occupational 
Health and Safety Regulation 296/97, as 
amended) (07 2007) 

 STEL 100 ppm   Canada. British Columbia OELs. 
(Occupational Exposure Limits for 
Chemical Substances, Occupational 
Health and Safety Regulation 296/97, as 
amended) (07 2007) 

 TWA 25 ppm   Canada. Manitoba OELs (Reg. 217/2006, 
The Workplace Safety And Health Act) 
(03 2011) 

 TWA 25 ppm   Canada. Ontario OELs. (Control of 



  Revision Date: 09/16/2017 
 

 

 
SDS_North America - 200000000130 12/23 

 

Exposure to Biological or Chemical 
Agents) (07 2010) 

 8 HR ACL 25 ppm   Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21) (05 2009) 

 15 MIN 
ACL 

190 ppm   Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21) (05 2009) 

 TWA 35 ppm 40 mg/m3 Canada. Quebec OELs. (Ministry of Labor 
- Regulation Respecting the Quality of the 
Work Environment) (12 2008) 

 STEL 200 ppm 230 mg/m3 Canada. Quebec OELs. (Ministry of Labor 
- Regulation Respecting the Quality of the 
Work Environment) (12 2008) 

Nitrogen dioxide STEL 5 ppm 9.4 mg/m3 Canada. Alberta OELs (Occupational 
Health & Safety Code, Schedule 1, Table 
2) (07 2009) 

 TWA 3 ppm 5.6 mg/m3 Canada. Alberta OELs (Occupational 
Health & Safety Code, Schedule 1, Table 
2) (07 2009) 

 CEILING 1 ppm   Canada. British Columbia OELs. 
(Occupational Exposure Limits for 
Chemical Substances, Occupational 
Health and Safety Regulation 296/97, as 
amended) (07 2007) 

 TWA 0.2 ppm   Canada. Manitoba OELs (Reg. 217/2006, 
The Workplace Safety And Health Act) 
(03 2012) 

 STEL 5 ppm   Canada. Ontario OELs. (Control of 
Exposure to Biological or Chemical 
Agents) (11 2010) 

 TWA 3 ppm   Canada. Ontario OELs. (Control of 
Exposure to Biological or Chemical 
Agents) (11 2010) 

 8 HR ACL 3 ppm   Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21) (05 2009) 

 15 MIN 
ACL 

5 ppm   Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21) (05 2009) 

 TWA 3 ppm 5.6 mg/m3 Canada. Quebec OELs. (Ministry of Labor 
- Regulation Respecting the Quality of the 
Work Environment) (12 2008) 

Ozone STEL 0.3 ppm 0.6 mg/m3 Canada. Alberta OELs (Occupational 
Health & Safety Code, Schedule 1, Table 
2) (07 2009) 

 TWA 0.1 ppm 0.2 mg/m3 Canada. Alberta OELs (Occupational 
Health & Safety Code, Schedule 1, Table 
2) (07 2009) 

 TWA 0.05 ppm   Canada. British Columbia OELs. 
(Occupational Exposure Limits for 
Chemical Substances, Occupational 
Health and Safety Regulation 296/97, as 
amended) (07 2007) 

 TWA 0.1 ppm   Canada. British Columbia OELs. 
(Occupational Exposure Limits for 
Chemical Substances, Occupational 
Health and Safety Regulation 296/97, as 
amended) (07 2007) 

 TWA 0.08 ppm   Canada. British Columbia OELs. 
(Occupational Exposure Limits for 
Chemical Substances, Occupational 
Health and Safety Regulation 296/97, as 
amended) (07 2007) 

 TWA 0.2 ppm   Canada. British Columbia OELs. 
(Occupational Exposure Limits for 
Chemical Substances, Occupational 
Health and Safety Regulation 296/97, as 
amended) (07 2007) 

 TWA 0.1 ppm 0.2 mg/m3 Canada. Ontario OELs. (Control of 
Exposure to Biological or Chemical 
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Agents) (07 2010) 
 STEL 0.3 ppm 0.6 mg/m3 Canada. Ontario OELs. (Control of 

Exposure to Biological or Chemical 
Agents) (07 2010) 

 15 MIN 
ACL 

0.15 ppm   Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21) (05 2009) 

 8 HR ACL 0.05 ppm   Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21) (05 2009) 

 CEILING 0.1 ppm 0.2 mg/m3 Canada. Quebec OELs. (Ministry of Labor 
- Regulation Respecting the Quality of the 
Work Environment) (12 2008) 

 TWA 0.20 ppm   Canada. Manitoba OELs (Reg. 217/2006, 
The Workplace Safety And Health Act) 
(03 2014) 

 TWA 0.05 ppm   Canada. Manitoba OELs (Reg. 217/2006, 
The Workplace Safety And Health Act) 
(03 2014) 

 TWA 0.08 ppm   Canada. Manitoba OELs (Reg. 217/2006, 
The Workplace Safety And Health Act) 
(03 2014) 

 TWA 0.10 ppm   Canada. Manitoba OELs (Reg. 217/2006, 
The Workplace Safety And Health Act) 
(03 2014) 

Manganese - as Mn TWA  0.2 mg/m3 Canada. Alberta OELs (Occupational 
Health & Safety Code, Schedule 1, Table 
2) (07 2009) 

 TWA  0.2 mg/m3 Canada. British Columbia OELs. 
(Occupational Exposure Limits for 
Chemical Substances, Occupational 
Health and Safety Regulation 296/97, as 
amended) (07 2007) 

 8 HR ACL  0.2 mg/m3 Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21) (05 2009) 

 15 MIN 
ACL 

 0.6 mg/m3 Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21) (05 2009) 

Manganese - Fume. - as Mn TWA  1 mg/m3 Canada. Quebec OELs. (Ministry of Labor 
- Regulation Respecting the Quality of the 
Work Environment) (12 2008) 

Manganese - Dust. - as Mn TWA  5 mg/m3 Canada. Quebec OELs. (Ministry of Labor 
- Regulation Respecting the Quality of the 
Work Environment) (12 2008) 

Manganese - Fume. - as Mn STEL  3 mg/m3 Canada. Quebec OELs. (Ministry of Labor 
- Regulation Respecting the Quality of the 
Work Environment) (12 2008) 

Manganese - Respirable 
fraction. - as Mn 

TWA  0.02 mg/m3 Canada. Manitoba OELs (Reg. 217/2006, 
The Workplace Safety And Health Act) 
(03 2014) 

Manganese - Inhalable 
fraction. - as Mn 

TWA  0.1 mg/m3 Canada. Manitoba OELs (Reg. 217/2006, 
The Workplace Safety And Health Act) 
(03 2014) 

Manganese - as Mn TWA  0.2 mg/m3 Canada. Ontario OELs. (Control of 
Exposure to Biological or Chemical 
Agents) (06 2015) 

Barium and soluble 
compounds (as Ba) - as Ba 

TWA  0.5 mg/m3 Canada. Alberta OELs (Occupational 
Health & Safety Code, Schedule 1, Table 
2) (07 2009) 

 TWA  0.5 mg/m3 Canada. British Columbia OELs. 
(Occupational Exposure Limits for 
Chemical Substances, Occupational 
Health and Safety Regulation 296/97, as 
amended) (07 2007) 

 TWA  0.5 mg/m3 Canada. Manitoba OELs (Reg. 217/2006, 
The Workplace Safety And Health Act) 
(03 2011) 

 TWA  0.5 mg/m3 Canada. Ontario OELs. (Control of 
Exposure to Biological or Chemical 
Agents) (11 2010) 
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 8 HR ACL  0.5 mg/m3 Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21) (05 2009) 

 15 MIN 
ACL 

 1.5 mg/m3 Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21) (05 2009) 

Fluorides (as F) - as F TWA  2.5 mg/m3 Canada. Alberta OELs (Occupational 
Health & Safety Code, Schedule 1, Table 
2) (07 2009) 

 TWA  2.5 mg/m3 Canada. Alberta OELs (Occupational 
Health & Safety Code, Schedule 1, Table 
2) (07 2009) 

 TWA  2.5 mg/m3 Canada. British Columbia OELs. 
(Occupational Exposure Limits for 
Chemical Substances, Occupational 
Health and Safety Regulation 296/97, as 
amended) (07 2007) 

 TWA  2.5 mg/m3 Canada. Manitoba OELs (Reg. 217/2006, 
The Workplace Safety And Health Act) 
(03 2011) 

 TWA  2.5 mg/m3 Canada. Ontario OELs. (Control of 
Exposure to Biological or Chemical 
Agents) (11 2010) 

 8 HR ACL  2.5 mg/m3 Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21) (05 2009) 

 15 MIN 
ACL 

 5 mg/m3 Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21) (05 2009) 

 TWA  2.5 mg/m3 Canada. Quebec OELs. (Ministry of Labor 
- Regulation Respecting the Quality of the 
Work Environment) (12 2008) 

 
Additional exposure limits under the conditions of use: MEXICO 

Chemical Identity Type Exposure Limit Values Source 

Carbon dioxide VLE-CT 30,000 ppm   Mexico. OELs. (NOM-010-STPS-2014 
Chemical Pollutants at the Workplace; 
Assessment and Control) (04 2014) 

 VLE-PPT 5,000 ppm   Mexico. OELs. (NOM-010-STPS-2014 
Chemical Pollutants at the Workplace; 
Assessment and Control) (04 2014) 

Carbon monoxide VLE-PPT 25 ppm   Mexico. OELs. (NOM-010-STPS-2014 
Chemical Pollutants at the Workplace; 
Assessment and Control) (04 2014) 

Nitrogen dioxide VLE-PPT 0.2 ppm   Mexico. OELs. (NOM-010-STPS-2014 
Chemical Pollutants at the Workplace; 
Assessment and Control) (04 2014) 

Ozone VLE-P 0.1 ppm   Mexico. OELs. (NOM-010-STPS-2014 
Chemical Pollutants at the Workplace; 
Assessment and Control) (04 2014) 

Manganese - as Mn VLE-PPT  0.2 mg/m3 Mexico. OELs. (NOM-010-STPS-2014 
Chemical Pollutants at the Workplace; 
Assessment and Control) (04 2014) 

Barium and soluble 
compounds (as Ba) - as Ba 

VLE-PPT  0.5 mg/m3 Mexico. OELs. (NOM-010-STPS-2014 
Chemical Pollutants at the Workplace; 
Assessment and Control) (04 2014) 

Fluorides (as F) - as F VLE-PPT  2.5 mg/m3 Mexico. OELs. (NOM-010-STPS-2014 
Chemical Pollutants at the Workplace; 
Assessment and Control) (04 2014) 

 
Appropriate Engineering 
Controls 

Ventilation:  Use enough ventilation, local exhaust at the arc, or both to 
keep the fumes and gases from the worker's breathing zone and the 
general area.  Train the welder to keep his head out of the fumes. Keep 
exposure as low as possible.  

 
Individual protection measures, such as personal protective equipment 
General information: Exposure Guidelines: Threshold Limit Values (TLVs) and Biological 
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Exposure Indices (BEIs) are values published by the American Conference 
of Government Industrial Hygienists (ACGIH). ACGIH Statement of 
Positions Regarding the TLVs® and BEIs® states that the TLV-TWA should 
be used as a guide in the control of health hazards and should not be used 
to indicate a fine line between safe and dangerous exposures.  See Section 
10 for information on potential fume constituents of health interest. 
Threshold Limit Values are figures published by the American Conference 
of Government Industrial Hygienists.  

 
 Maximum Fume Exposure Guideline™ (MFEG)™ for this product (based 

on content of  Manganese)  is  1.4 mg/m3. This exposure guideline is 
calculated using the most conservative value of the ACGIH TLV or OSHA 
PEL for the stated substance. If your local applicable exposure limits are 
lower than the ACGIH TLV or OSHA PEL for any of the metallic substances 
listed in Section 2 or 3 of this SDS, you must take that into consideration 
before utilizing or applying this guideline. 

 
Eye/face protection: Wear helmet or use face shield with filter lens shade number 12 or darker 

for open arc processes – or follow the recommendations as specified in 
ANSI Z49.1, Section 4, based on your process and settings. No specific 
lens shade recommendation for submerged arc or electroslag processes. 
Shield others by providing appropriate screens and flash goggles.  

 
Skin Protection 
Hand Protection: Wear protective gloves. Suitable gloves can be recommended by the glove 

supplier.  
 
Other: Protective Clothing:  Wear hand, head, and body protection which help to 

prevent injury from radiation, sparks and electrical shock. See Z49.1. At a 
minimum this includes welder's gloves and a protective face shield, and 
may include arm protectors, aprons, hats, shoulder protection, as well as 
dark substantial clothing. Wear dry gloves free of holes or split seams.   
Train the welder not to permit electrically live parts or electrodes to contact 
skin . . . or clothing or gloves if they are wet. Insulate yourself from the work 
piece and ground using dry plywood, rubber mats or other dry insulation.  

 
Respiratory Protection: Keep your head out of fumes. Use enough ventilation and local exhaust to 

keep fumes and gases from your breathing zone and the general area. An 
approved respirator should be used unless exposure assessments are 
below applicable exposure limits.  

 
Hygiene measures: Do not eat, drink or smoke when using the product. Always observe good 

personal hygiene measures, such as washing after handling the material 
and before eating, drinking, and/or smoking. Routinely wash work clothing 
and protective equipment to remove contaminants. Determine the 
composition and quantity of fumes and gases to which workers are 
exposed by taking an air sample from inside the welder's helmet if worn or 
in the worker's breathing zone.  Improve ventilation if exposures are not 
below limits. See ANSI/AWS F1.1, F1.2, F1.3 and F1.5, available from the 
American Welding Society, www.aws.org.  

 
9.  PHYSICAL AND CHEMICAL PROPERTIES 
 

Appearance: Cored welding wire. 
Physical state: Solid  
Form: Solid  
Color: No data available. 
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Odor: No data available. 
Odor threshold: No data available. 
pH: No data available. 
Melting point/freezing point: No data available. 
Initial boiling point and boiling 
range: 

No data available. 

Flash Point: No data available. 
Evaporation rate: No data available. 
Flammability (solid, gas): No data available. 
Upper/lower limit on flammability or explosive limits 
Flammability limit - upper (%): No data available. 
Flammability limit - lower (%): No data available. 
Explosive limit - upper (%): No data available. 
Explosive limit - lower (%): No data available. 
Vapor pressure: No data available. 
Vapor density: No data available. 
Density: No data available. 
Relative density: No data available. 
Solubility(ies) 
Solubility in water: No data available. 
Solubility (other): No data available. 
Partition coefficient (n-
octanol/water): 

No data available. 

Auto-ignition temperature: No data available. 
Decomposition temperature: No data available. 
Viscosity: No data available. 

 
10.  STABILITY AND REACTIVITY 
 
Reactivity: The product is non-reactive under normal conditions of use, storage and 

transport.  
 
Chemical Stability: Material is stable under normal conditions.  

 
Possibility of hazardous 
reactions: 

None under normal conditions.  

 
Conditions to avoid: Avoid heat or contamination.  

 
Incompatible Materials: Strong acids. Strong oxidizing substances. Strong bases.  

 
Hazardous Decomposition 
Products: 

Fumes and gases from welding and allied processes cannot be classified 
simply. The composition and quantity of both are dependent upon the metal 
being welded, the process, procedure and electrodes used. Other 
conditions which also influence the composition and quantity of the fumes 
and gases to which workers may be exposed include: coatings on the metal 
being welded (such as paint, plating, or galvanizing), the number of welders 
and the volume of the worker area, the quality and amount of ventilation, 
the position of the welder's head with respect to the fume plume, as well as 
the presence of contaminants in the atmosphere (such as chlorinated 
hydrocarbon vapors from cleaning and degreasing activities.) 
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When the electrode is consumed, the fume and gas decomposition 
products generated are different in percent and form from the ingredients 
listed in Section 3. Decomposition products of normal operation include 
those originating from the volatilization, reaction, or oxidation of the 
materials shown in Section 3, plus those from the base metal and coating, 
etc., as noted above. Reasonably expected fume constituents produced 
during arc welding include the oxides of iron, manganese and other metals 
present in the welding consumable or base metal. Hexavalent chromium 
compounds may be in the welding fume of consumables or base metals 
which contain chromium. Gaseous and particulate fluoride may be in the 
welding fume of consumables which contain fluoride. Gaseous reaction 
products may include carbon monoxide and carbon dioxide. Ozone and 
nitrogen oxides may be formed by the radiation from the arc.  

 
11.  TOXICOLOGICAL INFORMATION 
 

Information on likely routes of exposure 
Inhalation: Potential chronic health hazards related to the use of welding consumables 

are most applicable to the inhalation route of exposure.  Refer to Inhalation 
statements in Section 11.  

 
Skin Contact: Arc rays can burn skin. Skin cancer has been reported.  

 
Eye contact: Arc rays can injure eyes.  

 
Ingestion: Health injuries from ingestion are not known or expected under normal use.  

 
Symptoms related to the physical, chemical and toxicological characteristics 

 
Inhalation: Short-term (acute) overexposure to fumes and gases from welding and 

allied processes may result in discomfort such as metal fume fever, 
dizziness, nausea, or dryness or irritation of nose, throat, or eyes.  May 
aggravate pre-existing respiratory problems (e.g. asthma, emphysema). 
Long-term (chronic) overexposure to fumes and gases from welding and 
allied processes can lead to siderosis (iron deposits in lung), central 
nervous system effects, bronchitis and other pulmonary effects.  

 
Information on toxicological effects 

Acute toxicity (list all possible routes of exposure) 
Oral 

Product: Not classified 
Specified substance(s): 

Iron LD 50 (Rat): 98.6 g/kg  
Barium fluoride LD 50 (Rat): 250 mg/kg  
Lithium fluoride LD 50 (Rat): 143 mg/kg  
Potassium fluorosilicate LD 50 (Rat): 114 mg/kg  

 
Dermal 
Product: Not classified 

 
Inhalation 
Product: Not classified 
Specified substance(s): 

Aluminum and/or 
aluminum alloys (as Al) 

LC 50 (Rat, 1 h): 7.6 mg/l  

Potassium fluorosilicate LC 50 (Rat, 4 h): 2.021 mg/l  
 
Repeated dose toxicity 
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Product: Not classified 
 
Skin Corrosion/Irritation 
Product: Not classified 

 
Serious Eye Damage/Eye Irritation 
Product: Not classified 

 
Respiratory or Skin Sensitization 
Product: Not classified 

 
Carcinogenicity 
Product: Arc rays: Skin cancer has been reported. 

  
IARC Monographs on the Evaluation of Carcinogenic Risks to Humans: 
No carcinogenic components identified 
 
US. National Toxicology Program (NTP) Report on Carcinogens:  
No carcinogenic components identified 
 
US. OSHA Specifically Regulated Substances (29 CFR 1910.1001-1050): 
No carcinogenic components identified 
 

Germ Cell Mutagenicity 
In vitro 

Product: Not classified 
 

In vivo 
Product: Not classified 

 
Reproductive toxicity

Product: Not classified 
 

Specific Target Organ Toxicity - Single Exposure 
Product: Not classified 

 
Specific Target Organ Toxicity - Repeated Exposure 

Product: Not classified 
 

Aspiration Hazard 
Product: Not classified 

Other effects: Organic polymers may be used in the manufacture of various welding 
consumables. Overexposure to their decomposition byproducts may result 
in a condition known as polymer fume fever.  Polymer fume fever usually 
occurs within 4 to 8 hours of exposure with the presentation of flu like 
symptoms, including mild pulmonary irritation with or without an increase in 
body temperature.  Signs of exposure can include an increase in white 
blood cell count.  Resolution of symptoms typically occurs quickly, usually 
not lasting longer than 48 hours.  

 
Symptoms related to the physical, chemical and toxicological characteristics under the condition of use 

 
 

Inhalation: 
Specified substance(s): 
Manganese Overexposure to manganese fumes may affect the brain and central 

nervous system, resulting in poor coordination, difficulty speaking, and arm 
or leg tremor.  This condition can be irreversible. 
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Barium and soluble 
compounds (as Ba) 

Overexposure to soluble barium compounds may cause severe stomach 
pain, slow pulse rate, irregular heartbeat, convulsions, and muscle spasms. 

 
 

Additional toxicological Information under the conditions of use: 
 

Acute toxicity 
Oral  
Specified substance(s): 

Barium and soluble 
compounds (as Ba) 

LD 50 (Rat): 630 mg/kg  

Fluorides (as F) LD 50 (Rat): 4,250 mg/kg  
Inhalation 
Specified substance(s): 

Carbon dioxide LC Lo (Human, 5 min): 90000 ppm  
Carbon monoxide LC 50 (Rat, 4 h): 1,300 mg/l  
Nitrogen dioxide LC 50 (Rat, 4 h): 88 ppm  
Ozone LC Lo (Human, 30 min): 50 ppm  

 
Other effects: 
Specified substance(s): 

Carbon dioxide Asphyxia  
Carbon monoxide Carboxyhemoglobinemia  
Nitrogen dioxide Lower respiratory tract irritation  
Barium and soluble 
compounds (as Ba) 

Skin irritation Muscular stimulation Eye irritation Gastro-intestinal tract 
irritation  

 
12.  ECOLOGICAL INFORMATION 
 
Ecotoxicity  
Acute hazards to the aquatic environment: 

Fish 
Product: Not classified 
Specified substance(s):

Aluminum and/or 
aluminum alloys (as Al) 

LC 50 (Grass carp, white amur (Ctenopharyngodon idella), 96 h): 0.21 - 
0.31 mg/l  

 
Aquatic Invertebrates 

Product: Not classified 
Specified substance(s):

Manganese EC 50 (Water flea (Daphnia magna), 48 h): 40 mg/l  
 

Chronic hazards to the aquatic environment: 
Fish 

Product: Not classified 
 

Aquatic Invertebrates 
Product: Not classified 

 
Toxicity to Aquatic Plants 

Product: Not classified 
 

Persistence and Degradability 
Biodegradation 

Product: No data available. 
 

Bioaccumulative potential 
Bioconcentration Factor (BCF) 



  Revision Date: 09/16/2017 
 

 

 
SDS_North America - 200000000130 20/23 

 

Product: No data available. 
 
Mobility in soil: No data available. 

 
 
13.  DISPOSAL CONSIDERATIONS 
 
General information: The generation of waste should be avoided or minimized whenever 

possible. When practical, recycle in an environmentally acceptable, 
regulatory compliant manner.    Dispose of non-recyclable products in 
accordance with all applicable Federal, State, Provincial, and Local 
requirements.  

 
Disposal instructions: Dispose of this material and its container to hazardous or special waste 

collection point.  
 
Contaminated Packaging: Dispose of contents/container to an appropriate treatment and disposal 

facility in accordance with applicable laws and regulations, and product 
characteristics at time of disposal.  

 
14.  TRANSPORT INFORMATION 
 

DOT 
UN Number:  
UN Proper Shipping Name: NOT DG REGULATED 
Transport Hazard Class(es)  

Class: NR 
Label(s): – 

Packing Group: – 
Marine Pollutant: No 

 
IMDG 
UN Number:  
UN Proper Shipping Name: NOT DG REGULATED 
Transport Hazard Class(es)  

Class: NR 
Label(s): – 
EmS No.:  

Packing Group: – 
Marine Pollutant: No 

 
IATA 
UN Number:  
Proper Shipping Name: NOT DG REGULATED 
Transport Hazard Class(es):  

Class: NR 
Label(s): – 

Packing Group: – 
Marine Pollutant: No 
Cargo aircraft only: Allowed. 

 
TDG 
UN Number:  
UN Proper Shipping Name: NOT DG REGULATED 
Transport Hazard Class(es)  

Class: NR 
Label(s): – 
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Packing Group: – 
Marine Pollutant: No 

 
15.  REGULATORY INFORMATION 
 
US Federal Regulations 

TSCA Section 12(b) Export Notification (40 CFR 707, Subpt. D) 
None present or none present in regulated quantities. 

 
US. OSHA Specifically Regulated Substances (29 CFR 1910.1001-1050) 

None present or none present in regulated quantities. 
 

CERCLA Hazardous Substance List (40 CFR 302.4): 

Chemical Identity Reportable quantity 
Manganese Included in the regulation but with no data values. See 

regulation for further details.  
 

Superfund Amendments and Reauthorization Act of 1986 (SARA) 
Hazard categories 

Not listed.  
 

SARA 302 Extremely Hazardous Substance 
None present or none present in regulated quantities. 

 
SARA 304 Emergency Release Notification 
Chemical Identity Reportable quantity 
Manganese  Included in the regulation but with no data values. See 

regulation for further details.  
 

SARA 311/312 Hazardous Chemical 
Chemical Identity Threshold Planning Quantity 
Iron 10000 lbs 
Barium fluoride 10000 lbs 
Aluminum and/or aluminum alloys (as 
Al) 

10000 lbs 

Portland cement 10000 lbs 
Magnesium 10000 lbs 
Manganese 10000 lbs 
Lithium fluoride 10000 lbs 
Potassium fluorosilicate 10000 lbs 
Silicon 10000 lbs 

 
SARA 313 (TRI Reporting) 

Chemical Identity 
Reporting threshold 
for other users 

Reporting threshold for 
manufacturing and processing 

Barium fluoride 10000 lbs 25000 lbs.  
Aluminum and/or aluminum alloys (as 
Al) 

10000 lbs 25000 lbs.  

 
Clean Water Act Section 311 Hazardous Substances (40 CFR 117.3) 

None present or none present in regulated quantities. 
 

Clean Air Act (CAA) Section 112(r) Accidental Release Prevention (40 CFR 68.130): 
None present or none present in regulated quantities. 

 
US State Regulations 

US. California Proposition 65 
No ingredient regulated by CA Prop 65 present. 
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WARNING:  This product contains or produces a chemical known to the State of California to cause cancer and 
birth defects (or other reproductive harm).  (California Health & Safety Code Section 25249.5 et seq.) 
 
US. New Jersey Worker and Community Right-to-Know Act 

Chemical Identity 
Barium fluoride 
Aluminum and/or aluminum alloys (as Al) 

 
US. Massachusetts RTK - Substance List 

No ingredient regulated by MA Right-to-Know Law present. 
 
US. Pennsylvania RTK - Hazardous Substances 

Chemical Identity 
Barium fluoride 
Aluminum and/or aluminum alloys (as Al) 

 
US. Rhode Island RTK 

No ingredient regulated by RI Right-to-Know Law present. 
 
Canada Federal Regulations 

List of Toxic Substances (CEPA, Schedule 1) 

Chemical Identity  
Barium fluoride  
Aluminum and/or 
aluminum alloys (as Al) 

 

Lithium fluoride  
Potassium fluorosilicate  

 
Export Control List (CEPA 1999, Schedule 3) 

Not Regulated 
 

National Pollutant Release Inventory (NPRI) 
Canada. National Pollutant Release Inventory (NPRI) Substances, Part 5, VOCs with Additional 
Reporting Requirements 
NPRI PT5 Not Regulated 

Canada. Canadian Environmental Protection Act (CEPA).  National Pollutant Release Inventory (NPRI) 
(Parts 1-4) 
NPRI Not Regulated 

 
Greenhouse Gases 

Not Regulated 
 

Controlled Drugs and Substances Act 
CA CDSI Not Regulated 

CA CDSII Not Regulated 

CA CDSIII Not Regulated 

CA CDSIV Not Regulated 

CA CDSV Not Regulated 

CA CDSVII Not Regulated 

CA CDSVIII Not Regulated 

 
Precursor Control Regulations 
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Not Regulated 
 
Mexico. Substances subject to reporting for the pollutant release and transfer registry (PRTR): not applicable 
 
Inventory Status:

Australia AICS: On or in compliance with the inventory 
Canada DSL Inventory List: On or in compliance with the inventory 
EINECS, ELINCS or NLP: On or in compliance with the inventory 
Japan (ENCS) List: One or more components are not listed or are exempt from listing. 
China Inv. Existing Chemical Substances: On or in compliance with the inventory 
Korea Existing Chemicals Inv. (KECI): On or in compliance with the inventory 
Canada NDSL Inventory: One or more components are not listed or are exempt from listing. 
Philippines PICCS: One or more components are not listed or are exempt from listing. 
US TSCA Inventory: On or in compliance with the inventory 
New Zealand Inventory of Chemicals: On or in compliance with the inventory 
Japan ISHL Listing: One or more components are not listed or are exempt from listing. 
Japan Pharmacopoeia Listing: One or more components are not listed or are exempt from listing. 
Mexico INSQ: One or more components are not listed or are exempt from listing. 
Ontario Inventory: One or more components are not listed or are exempt from listing. 
Taiwan Chemical Substance Inventory: One or more components are not listed or are exempt from listing. 

 
16.  OTHER INFORMATION 
 
Definitions:   
 
The Maximum Fume Exposure Guideline™ (MFEG)™ is a guideline limit for total welding fume exposure for a 
specific consumable product which may be used by employers to manage worker exposure to welding fume where 
that product is used.  The MFEG™ is an estimate of the level of total welding fume exposure for a given product 
above which the exposure limit for one of the fume constituents may be exceeded. The exposure limits referenced are 
the American Conference of Governmental Industrial Hygienists (ACGIH) Threshold Limit Value (TLV®) and the U.S. 
OSHA Permissible Exposure Limit (PEL) whichever limit is lower. If local applicable limits for substances listed in 
Section 2 or 3 of this SDS are lower than the TLV or PEL this must be taken into consideration before utilizing or 
applying this guideline. The MFEG™ never exceeds 5 mg/m³ which is the maximum recommended exposure limit for 
total welding fume.  The MFEG™ is intended to serve as a general guideline to assist in the management of 
workplace exposure to welding fume and does not replace the regular measurement and analysis of worker 
exposure to individual welding fume constituents in accordance with recommended industrial hygiene 
practice. 
 

Revision Date: 09/16/2017 
 

Further Information: Additional information is available by request. 
 

Disclaimer: The Lincoln Electric Company urges each end user and recipient of this SDS 
to study it carefully.  See also www.lincolnelectric.com/safety.  If necessary, 
consult an industrial hygienist or other expert to understand this information 
and safeguard the environment and protect workers from potential hazards 
associated with the handling or use of this product.  This information is 
believed to be accurate as of the revision date shown above.  However, no 
warranty, expressed or implied, is given.  Because the conditions or methods 
of use are beyond Lincoln Electric’s control, we assume no liability resulting 
from the use of this product.  Regulatory requirements are subject to change 
and may differ between various locations.  Compliance with all applicable 
Federal, State, Provincial, and local laws and regulations remain the 
responsibility of the user. 
 
© 2017 Lincoln Global, Inc.  All Rights Reserved. 
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SAFETY DATA SHEET 
 

1.  PRODUCT AND COMPANY IDENTIFICATION 
 
Product Name: Innershield® NR®-232 
Product Size: .068" (1.7 mm) 
 
Other means of identification 

SDS number: 200000000138 
 
Recommended use and restriction on use 

Recommended use: FCAW-S (Self-Shielded Flux Cored Arc Welding) 
Restrictions on use: Not known.  Read this SDS before using this product.  

 
Manufacturer/Importer/Supplier/Distributor Information 

Company Name: The Lincoln Electric Company 
Address: 22801 Saint Clair Avenue 

Cleveland, Ohio 44117 
USA 

Telephone: +1 (216) 481-8100 
Contact Person: Safety Data Sheet Questions: www.lincolnelectric.com/sds 

Arc Welding Safety Information: www.lincolnelectric.com/safety 
 

Company Name: The Lincoln Electric Company of Canada LP 
Address: 179 Wicksteed Avenue 

Toronto, Ontario M4G 2B9 
Canada 

Telephone: +1 (416) 421-2600 
Contact Person: Safety Data Sheet Questions: www.lincolnelectric.com/sds 

Arc Welding Safety Information: www.lincolnelectric.com/safety 
 
Emergency telephone number:  

USA/Canada/Mexico +1 (888) 609-1762  
Americas/Europe  +1 (216) 383-8962  
Asia Pacific   +1 (216) 383-8966  
Middle East/Africa  +1 (216) 383-8969  
           
3E Company Access Code: 333988   

 
2.  HAZARDS IDENTIFICATION 
 
Classified according to the criteria of the Globally Harmonized System of Classification and Labeling of Chemicals 
(GHS), The United States Occupational Safety and Health Administration’s Hazard Communication Standard (29 
CFR 1910.1200), Canada’s Hazardous Product Regulations and Mexico’s Harmonized System for the Identification 
and Communication of Hazards and Risks from Hazardous Chemicals in the Workplace.  
 
Hazard Classification Not classified as hazardous according to applicable GHS hazard classification 

criteria. 
 

Hazard Symbol: No symbol 
 

Signal Word: No signal word. 
 

Hazard Statement: Not applicable 
 

Precautionary Not applicable 

Label Elements 
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Statements: 
 

Other hazards which do not 
result in GHS classification: 

Electrical Shock can kill.  If welding must be performed in damp locations or 
with wet clothing, on metal structures or when in cramped positions such as 
sitting, kneeling or lying, or if there is a high risk of unavoidable or 
accidental contact with work piece, use the following equipment: 
Semiautomatic DC Welder, DC Manual (Stick) Welder, or AC Welder with 
Reduced Voltage Control. 
 
Arc rays can injure eyes and burn skin.  Welding arc and sparks can ignite 
combustibles and flammable materials.  Overexposure to welding fumes 
and gases can be hazardous.  Read and understand the manufacturer’s 
instructions, Safety Data Sheets and the precautionary labels before using 
this product.  Refer to Section 8. 

 
Substance(s) formed under the 
conditions of use: 

The welding fume produced from this welding electrode may contain the 
following constituent(s) and/or their complex metallic oxides as well as solid 
particles or other constituents from the consumables, base metal, or base 
metal coating not listed below. 

 
Chemical Identity CAS-No. 

Carbon dioxide 124-38-9 
Carbon monoxide 630-08-0 
Nitrogen dioxide 10102-44-0 

Ozone 10028-15-6 
Manganese 7439-96-5 
Fluorides (as F) 16984-48-8 

 
3.  COMPOSITION / INFORMATION ON INGREDIENTS 
 

Reportable Hazardous Ingredients  
Mixtures 

Chemical Identity CAS number Content in percent (%)* 

Iron 7439-89-6 50 - <100% 
Iron oxide 1309-37-1 5 - <10% 

Aluminum and/or aluminum alloys (as Al) 7429-90-5 1 - <5% 
Lithium oxide 12057-24-8 1 - <5% 
Magnesium oxide 1309-48-4 1 - <5% 
Lithium carbonate 554-13-2 1 - <5% 
Magnesium 7439-95-4 1 - <5% 
Silicon dioxide (amorphous) 7631-86-9 0.1 - <1% 

Manganese 7439-96-5 0.1 - <1% 
Barium fluoride 7787-32-8 0.1 - <1% 
Strontium fluoride 7783-48-4 0.1 - <1% 
Titanium dioxide 13463-67-7 0.1 - <1% 
Limestone 1317-65-3 0.1 - <1% 
Silicon 7440-21-3 0.1 - <1% 

* All concentrations are percent by weight unless ingredient is a gas. Gas concentrations are in percent by volume. 
 
 
Composition Comments: The term “Hazardous Ingredients” should be interpreted as a term defined 
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in Hazard Communication standards and does not necessarily imply the 
existence of a welding hazard.  The product may contain additional non-
hazardous ingredients or may form additional compounds under the 
condition of use.  Refer to Sections 2 and 8 for more information. 

 
4.  FIRST AID MEASURES 
 
Ingestion:  Avoid hand, clothing, food, and drink contact with fluxes, metal fume or 

powder which can cause ingestion of particulate during hand to mouth 
activities such as drinking, eating, smoking, etc.  If ingested, do not induce 
vomiting.  Contact a poison control center.  Unless the poison control center 
advises otherwise, wash out mouth thoroughly with water.  If symptoms 
develop, seek medical attention at once.  

 
Inhalation: Move to fresh air if breathing is difficult.  If breathing has stopped, perform 

artificial respiration and obtain medical assistance at once.  
 
Skin Contact: Remove contaminated clothing and wash the skin thoroughly with soap and 

water.  For reddened or blistered skin, or thermal burns, obtain medical 
assistance at once.  

 
Eye contact: Dust or fume from this product should be flushed from the eyes with 

copious amounts of clean, tepid water until transported to an emergency 
medical facility. Do not allow victim to rub or keep eyes tightly closed.  
Obtain medical assistance at once. 
 
Arc rays can injure eyes.  If exposed to arc rays, move victim to dark room, 
remove contact lenses as necessary for treatment, cover eyes with a 
padded dressing and rest.  Obtain medical assistance if symptoms persist.  

 
Most important symptoms/effects, acute and delayed 
Symptoms: Short-term (acute) overexposure to fumes and gases from welding and 

allied processes may result in discomfort such as metal fume fever, 
dizziness, nausea, or dryness or irritation of nose, throat, or eyes.  May 
aggravate pre-existing respiratory problems (e.g. asthma, emphysema). 
Long-term (chronic) overexposure to fumes and gases from welding and 
allied processes can lead to siderosis (iron deposits in lung), central 
nervous system effects, bronchitis and other pulmonary effects.  Refer to 
Section 11 for more information.  

 
Hazards: The hazards associated with welding and its allied processes such as 

soldering and brazing are complex and may include physical and health 
hazards such as but not limited to electric shock, physical strains, radiation 
burns (eye flash), thermal burns due to hot metal or spatter and potential 
health effects of overexposure to fumes, gases or dusts potentially 
generated during the use of this product. Refer to Section 11 for more 
information.  

 
Indication of immediate medical attention and special treatment needed  
Treatment: Treat symptomatically.  

 
5.  FIRE-FIGHTING MEASURES 
 
General Fire Hazards: As shipped, this product is nonflammable.  However, welding arc and 

sparks as well as open flames and hot surfaces associated with brazing 
and soldering can ignite combustible and flammable materials. Read and 
understand American National Standard Z49.1, "Safety in Welding, Cutting 
and Allied Processes” and National Fire Protection Association NFPA 51B, 
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“Standard for Fire Prevention during Welding, Cutting and Other Hot Work” 
before using this product.  

 
Suitable (and unsuitable) extinguishing media 
Suitable extinguishing media: As shipped, the product will not burn. In case of fire in the surroundings: 

use appropriate extinguishing agent.  
 
Unsuitable extinguishing 
media: 

Do not use water jet as an extinguisher, as this will spread the fire.  

 
Specific hazards arising from 
the chemical: 

Welding arc and sparks can ignite combustibles and flammable products.  

 
Special protective equipment and precautions for firefighters 
Special fire fighting 
procedures: 

Use standard firefighting procedures and consider the hazards of other 
involved materials.  

 
Special protective equipment 
for fire-fighters: 

Selection of respiratory protection for fire fighting: follow the general fire 
precautions indicated in the workplace. Self-contained breathing apparatus 
and full protective clothing must be worn in case of fire.  

 
6.  ACCIDENTAL RELEASE MEASURES 
 
Personal precautions, 
protective equipment and 
emergency procedures: 

If airborne dust and/or fume is present, use adequate engineering controls 
and, if needed, personal protection to prevent overexposure. Refer to 
recommendations in Section 8.  

 
Methods and material for 
containment and cleaning up: 

Absorb with sand or other inert absorbent. Stop the flow of material, if this is 
without risk. Clean up spills immediately, observing precautions in the 
personal protective equipment in Section 8.  Avoid generating dust. Prevent 
product from entering any drains, sewers or water sources.  Refer to 
Section 13 for proper disposal.  

 
Environmental Precautions: Avoid release to the environment. Prevent further leakage or spillage if safe 

to do so. Do not contaminate water sources or sewer. Environmental 
manager must be informed of all major spillages.  

 
7.  HANDLING AND STORAGE 
 
Precautions for safe handling: Prevent formation of dust.  Provide appropriate exhaust ventilation at 

places where dust is formed. 
 
Read and understand the manufacturer's instruction and the precautionary 
label on the product.  Refer to Lincoln Safety Publications at 
www.lincolnelectric.com/safety.  See American National Standard Z49.1, 
"Safety In Welding, Cutting and Allied Processes" published by the 
American Welding Society, http://pubs.aws.org and OSHA Publication 2206 
(29CFR1910), U.S. Government Printing Office, www.gpo.gov.  

 
Conditions for safe storage, 
including any incompatibilities: 

Store in closed original container in a dry place. Store in accordance with 
local/regional/national regulations. Store away from incompatible materials.  

 
8.  EXPOSURE CONTROLS / PERSONAL PROTECTION 
 

Control Parameters 
Occupational Exposure Limits: US 
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Chemical Identity Type Exposure Limit Values Source 

Iron oxide - Respirable 
fraction. 

TWA  5 mg/m3 US. ACGIH Threshold Limit Values (12 
2010) 

Iron oxide - Fume. PEL  10 mg/m3 US. OSHA Table Z-1 Limits for Air 
Contaminants (29 CFR 1910.1000) (02 
2006) 

Iron oxide - Dust and fume. - 
as Fe 

REL  5 mg/m3 US. NIOSH: Pocket Guide to Chemical 
Hazards (2005) 

Aluminum and/or aluminum 
alloys (as Al) - Respirable 
fraction. 

TWA  1 mg/m3 US. ACGIH Threshold Limit Values (12 
2010) 

Aluminum and/or aluminum 
alloys (as Al) - Total dust. - 
as Al 

PEL  15 mg/m3 US. OSHA Table Z-1 Limits for Air 
Contaminants (29 CFR 1910.1000) (02 
2006) 

Aluminum and/or aluminum 
alloys (as Al) - Welding fume 
or pyrophoric powder. - as Al 

REL  5 mg/m3 US. NIOSH: Pocket Guide to Chemical 
Hazards (2005) 

Aluminum and/or aluminum 
alloys (as Al) - Respirable. 

REL  5 mg/m3 US. NIOSH: Pocket Guide to Chemical 
Hazards (2005) 

Aluminum and/or aluminum 
alloys (as Al) - Total 

REL  10 mg/m3 US. NIOSH: Pocket Guide to Chemical 
Hazards (2005) 

Aluminum and/or aluminum 
alloys (as Al) - Respirable 
fraction. - as Al 

PEL  5 mg/m3 US. OSHA Table Z-1 Limits for Air 
Contaminants (29 CFR 1910.1000) (03 
2016) 

Magnesium oxide - Inhalable 
fraction. 

TWA  10 mg/m3 US. ACGIH Threshold Limit Values (12 
2010) 

Magnesium oxide - Total 
particulate. 

PEL  15 mg/m3 US. OSHA Table Z-1 Limits for Air 
Contaminants (29 CFR 1910.1000) (02 
2006) 

Silicon dioxide (amorphous) TWA  20 millions of 
particles per cubic 

foot of air 

US. OSHA Table Z-3 (29 CFR 1910.1000) 
(2000) 

 TWA  0.8 mg/m3 US. OSHA Table Z-3 (29 CFR 1910.1000) 
(2000) 

 REL  6 mg/m3 US. NIOSH: Pocket Guide to Chemical 
Hazards (2005) 

Manganese - Fume. - as Mn Ceiling  5 mg/m3 US. OSHA Table Z-1 Limits for Air 
Contaminants (29 CFR 1910.1000) (02 
2006) 

 REL  1 mg/m3 US. NIOSH: Pocket Guide to Chemical 
Hazards (2005) 

 STEL  3 mg/m3 US. NIOSH: Pocket Guide to Chemical 
Hazards (2005) 

Manganese - Inhalable 
fraction. - as Mn 

TWA  0.1 mg/m3 US. ACGIH Threshold Limit Values (03 
2014) 

Manganese - Respirable 
fraction. - as Mn 

TWA  0.02 mg/m3 US. ACGIH Threshold Limit Values (03 
2014) 

Barium fluoride - as Ba TWA  0.5 mg/m3 US. ACGIH Threshold Limit Values (12 
2010) 

Barium fluoride - as F TWA  2.5 mg/m3 US. ACGIH Threshold Limit Values (12 
2010) 

Barium fluoride - as Ba REL  0.5 mg/m3 US. NIOSH: Pocket Guide to Chemical 
Hazards (2005) 

Barium fluoride - as F REL  2.5 mg/m3 US. NIOSH: Pocket Guide to Chemical 
Hazards (2005) 

Barium fluoride - as Ba PEL  0.5 mg/m3 US. OSHA Table Z-1 Limits for Air 
Contaminants (29 CFR 1910.1000) (02 
2006) 

Barium fluoride - as F PEL  2.5 mg/m3 US. OSHA Table Z-1 Limits for Air 
Contaminants (29 CFR 1910.1000) (02 
2006) 

Barium fluoride - Dust. TWA  2.5 mg/m3 US. OSHA Table Z-2 (29 CFR 1910.1000) 
(02 2006) 

Strontium fluoride - as F TWA  2.5 mg/m3 US. ACGIH Threshold Limit Values (12 
2010) 

 PEL  2.5 mg/m3 US. OSHA Table Z-1 Limits for Air 
Contaminants (29 CFR 1910.1000) (02 
2006) 
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Strontium fluoride - Dust. TWA  2.5 mg/m3 US. OSHA Table Z-2 (29 CFR 1910.1000) 
(02 2006) 

Titanium dioxide TWA  10 mg/m3 US. ACGIH Threshold Limit Values (12 
2010) 

Titanium dioxide - Total dust. PEL  15 mg/m3 US. OSHA Table Z-1 Limits for Air 
Contaminants (29 CFR 1910.1000) (02 
2006) 

Limestone - Total dust. PEL  15 mg/m3 US. OSHA Table Z-1 Limits for Air 
Contaminants (29 CFR 1910.1000) (02 
2006) 

Limestone - Respirable 
fraction. 

PEL  5 mg/m3 US. OSHA Table Z-1 Limits for Air 
Contaminants (29 CFR 1910.1000) (02 
2006) 

Limestone - Respirable. REL  5 mg/m3 US. NIOSH: Pocket Guide to Chemical 
Hazards (2005) 

Limestone - Total REL  10 mg/m3 US. NIOSH: Pocket Guide to Chemical 
Hazards (2005) 

Silicon - Total dust. PEL  15 mg/m3 US. OSHA Table Z-1 Limits for Air 
Contaminants (29 CFR 1910.1000) (02 
2006) 

Silicon - Respirable fraction. PEL  5 mg/m3 US. OSHA Table Z-1 Limits for Air 
Contaminants (29 CFR 1910.1000) (02 
2006) 

Silicon - Respirable. REL  5 mg/m3 US. NIOSH: Pocket Guide to Chemical 
Hazards (2005) 

Silicon - Total REL  10 mg/m3 US. NIOSH: Pocket Guide to Chemical 
Hazards (2005) 

 
Occupational Exposure Limits: Canada 

Chemical Identity Type Exposure Limit Values Source 

Iron oxide - Respirable. TWA  5 mg/m3 Canada. Alberta OELs (Occupational 
Health & Safety Code, Schedule 1, Table 
2) (07 2009) 

Iron oxide - Total dust. TWA  10 mg/m3 Canada. British Columbia OELs. 
(Occupational Exposure Limits for 
Chemical Substances, Occupational 
Health and Safety Regulation 296/97, as 
amended) (07 2007) 

Iron oxide - Dust. - as Fe TWA  5 mg/m3 Canada. British Columbia OELs. 
(Occupational Exposure Limits for 
Chemical Substances, Occupational 
Health and Safety Regulation 296/97, as 
amended) (07 2007) 

Iron oxide - Fume. - as Fe STEL  10 mg/m3 Canada. British Columbia OELs. 
(Occupational Exposure Limits for 
Chemical Substances, Occupational 
Health and Safety Regulation 296/97, as 
amended) (07 2007) 

Iron oxide - Respirable 
fraction. 

TWA  3 mg/m3 Canada. British Columbia OELs. 
(Occupational Exposure Limits for 
Chemical Substances, Occupational 
Health and Safety Regulation 296/97, as 
amended) (07 2007) 

Iron oxide - Fume. - as Fe TWA  5 mg/m3 Canada. British Columbia OELs. 
(Occupational Exposure Limits for 
Chemical Substances, Occupational 
Health and Safety Regulation 296/97, as 
amended) (07 2007) 

Iron oxide - Respirable 
fraction. 

TWA  5 mg/m3 Canada. Manitoba OELs (Reg. 217/2006, 
The Workplace Safety And Health Act) 
(03 2011) 

 TWA  5 mg/m3 Canada. Ontario OELs. (Control of 
Exposure to Biological or Chemical 
Agents) (11 2010) 

Iron oxide 8 HR ACL  10 mg/m3 Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21) (05 2009) 

 15 MIN 
ACL 

 20 mg/m3 Canada. Saskatchewan OELs 
(Occupational Health and Safety 
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Regulations, 1996, Table 21) (05 2009) 
Iron oxide - Dust and fume. - 
as Fe 

15 MIN 
ACL 

 10 mg/m3 Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21) (05 2009) 

 8 HR ACL  5 mg/m3 Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21) (05 2009) 

Iron oxide - Total dust. TWA  10 mg/m3 Canada. Quebec OELs. (Ministry of Labor 
- Regulation Respecting the Quality of the 
Work Environment) (09 2017) 

Iron oxide - Dust and fume. - 
as Fe 

TWA  5 mg/m3 Canada. Quebec OELs. (Ministry of Labor 
- Regulation Respecting the Quality of the 
Work Environment) (09 2017) 

Aluminum and/or aluminum 
alloys (as Al) - Pyrophoric 
powder. - as Al 

TWA  5 mg/m3 Canada. Alberta OELs (Occupational 
Health & Safety Code, Schedule 1, Table 
2) (07 2009) 

Aluminum and/or aluminum 
alloys (as Al) - Dust. 

TWA  10 mg/m3 Canada. Alberta OELs (Occupational 
Health & Safety Code, Schedule 1, Table 
2) (07 2009) 

Aluminum and/or aluminum 
alloys (as Al) - Respirable. 

TWA  1 mg/m3 Canada. British Columbia OELs. 
(Occupational Exposure Limits for 
Chemical Substances, Occupational 
Health and Safety Regulation 296/97, as 
amended) (07 2007) 

Aluminum and/or aluminum 
alloys (as Al) - Respirable 
fraction. 

TWA  1 mg/m3 Canada. Manitoba OELs (Reg. 217/2006, 
The Workplace Safety And Health Act) 
(03 2011) 

 TWA  1 mg/m3 Canada. Ontario OELs. (Control of 
Exposure to Biological or Chemical 
Agents) (11 2010) 

Aluminum and/or aluminum 
alloys (as Al) - Pyrophoric 
powder. - as Al 

8 HR ACL  5 mg/m3 Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21) (05 2009) 

Aluminum and/or aluminum 
alloys (as Al) - Dust. - as Al 

8 HR ACL  10 mg/m3 Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21) (05 2009) 

Aluminum and/or aluminum 
alloys (as Al) - Pyrophoric 
powder. - as Al 

15 MIN 
ACL 

 10 mg/m3 Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21) (05 2009) 

Aluminum and/or aluminum 
alloys (as Al) - Dust. - as Al 

15 MIN 
ACL 

 20 mg/m3 Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21) (05 2009) 

Aluminum and/or aluminum 
alloys (as Al) 

TWA  10 mg/m3 Canada. Quebec OELs. (Ministry of Labor 
- Regulation Respecting the Quality of the 
Work Environment) (09 2017) 

Aluminum and/or aluminum 
alloys (as Al) - as Al 

TWA  5 mg/m3 Canada. Quebec OELs. (Ministry of Labor 
- Regulation Respecting the Quality of the 
Work Environment) (09 2017) 

Aluminum and/or aluminum 
alloys (as Al) - Welding fume. 
- as Al 

TWA  5 mg/m3 Canada. Quebec OELs. (Ministry of Labor 
- Regulation Respecting the Quality of the 
Work Environment) (09 2017) 

Magnesium oxide - Fume. TWA  10 mg/m3 Canada. Alberta OELs (Occupational 
Health & Safety Code, Schedule 1, Table 
2) (07 2009) 

Magnesium oxide - 
Respirable dust and/or fume. 
- as Mg 

STEL  10 mg/m3 Canada. British Columbia OELs. 
(Occupational Exposure Limits for 
Chemical Substances, Occupational 
Health and Safety Regulation 296/97, as 
amended) (07 2007) 

Magnesium oxide - Inhalable 
fume. 

TWA  10 mg/m3 Canada. British Columbia OELs. 
(Occupational Exposure Limits for 
Chemical Substances, Occupational 
Health and Safety Regulation 296/97, as 
amended) (07 2007) 

Magnesium oxide - 
Respirable dust and/or fume. 
- as Mg 

TWA  3 mg/m3 Canada. British Columbia OELs. 
(Occupational Exposure Limits for 
Chemical Substances, Occupational 
Health and Safety Regulation 296/97, as 
amended) (07 2007) 

Magnesium oxide - Inhalable 
fraction. 

TWA  10 mg/m3 Canada. Manitoba OELs (Reg. 217/2006, 
The Workplace Safety And Health Act) 
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(03 2011) 
 TWA  10 mg/m3 Canada. Ontario OELs. (Control of 

Exposure to Biological or Chemical 
Agents) (11 2010) 

 8 HR ACL  10 mg/m3 Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21) (05 2009) 

 15 MIN 
ACL 

 20 mg/m3 Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21) (05 2009) 

Magnesium oxide - Fume. - 
as Mg 

TWA  10 mg/m3 Canada. Quebec OELs. (Ministry of Labor 
- Regulation Respecting the Quality of the 
Work Environment) (09 2017) 

Silicon dioxide (amorphous) - 
Total 

TWA  4 mg/m3 Canada. British Columbia OELs. 
(Occupational Exposure Limits for 
Chemical Substances, Occupational 
Health and Safety Regulation 296/97, as 
amended) (07 2007) 

Silicon dioxide (amorphous) - 
Respirable. 

TWA  1.5 mg/m3 Canada. British Columbia OELs. 
(Occupational Exposure Limits for 
Chemical Substances, Occupational 
Health and Safety Regulation 296/97, as 
amended) (07 2007) 

Silicon dioxide (amorphous) TWA  10 mg/m3 Canada. Ontario OELs. (Control of 
Exposure to Biological or Chemical 
Agents) (07 2010) 

Silicon dioxide (amorphous) - 
Respirable dust. 

TWA  6 mg/m3 Canada. Quebec OELs. (Ministry of Labor 
- Regulation Respecting the Quality of the 
Work Environment) (09 2017) 

Manganese - as Mn TWA  0.2 mg/m3 Canada. Alberta OELs (Occupational 
Health & Safety Code, Schedule 1, Table 
2) (07 2009) 

 TWA  0.2 mg/m3 Canada. British Columbia OELs. 
(Occupational Exposure Limits for 
Chemical Substances, Occupational 
Health and Safety Regulation 296/97, as 
amended) (07 2007) 

 8 HR ACL  0.2 mg/m3 Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21) (05 2009) 

 15 MIN 
ACL 

 0.6 mg/m3 Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21) (05 2009) 

Manganese - Respirable 
fraction. - as Mn 

TWA  0.02 mg/m3 Canada. Manitoba OELs (Reg. 217/2006, 
The Workplace Safety And Health Act) 
(03 2014) 

Manganese - Inhalable 
fraction. - as Mn 

TWA  0.1 mg/m3 Canada. Manitoba OELs (Reg. 217/2006, 
The Workplace Safety And Health Act) 
(03 2014) 

Manganese - as Mn TWA  0.2 mg/m3 Canada. Ontario OELs. (Control of 
Exposure to Biological or Chemical 
Agents) (06 2015) 

Manganese - Fume, total 
dust. - as Mn 

TWA  0.2 mg/m3 Canada. Quebec OELs. (Ministry of Labor 
- Regulation Respecting the Quality of the 
Work Environment) (09 2017) 

Barium fluoride - as Ba TWA  0.5 mg/m3 Canada. Alberta OELs (Occupational 
Health & Safety Code, Schedule 1, Table 
2) (07 2009) 

Barium fluoride - as F TWA  2.5 mg/m3 Canada. Alberta OELs (Occupational 
Health & Safety Code, Schedule 1, Table 
2) (07 2009) 

 TWA  2.5 mg/m3 Canada. Alberta OELs (Occupational 
Health & Safety Code, Schedule 1, Table 
2) (07 2009) 

Barium fluoride - as Ba TWA  0.5 mg/m3 Canada. British Columbia OELs. 
(Occupational Exposure Limits for 
Chemical Substances, Occupational 
Health and Safety Regulation 296/97, as 
amended) (07 2007) 

Barium fluoride - as F TWA  2.5 mg/m3 Canada. British Columbia OELs. 
(Occupational Exposure Limits for 
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Chemical Substances, Occupational 
Health and Safety Regulation 296/97, as 
amended) (07 2007) 

 TWA  2.5 mg/m3 Canada. Manitoba OELs (Reg. 217/2006, 
The Workplace Safety And Health Act) 
(03 2011) 

Barium fluoride - as Ba TWA  0.5 mg/m3 Canada. Manitoba OELs (Reg. 217/2006, 
The Workplace Safety And Health Act) 
(03 2011) 

Barium fluoride - as F TWA  2.5 mg/m3 Canada. Ontario OELs. (Control of 
Exposure to Biological or Chemical 
Agents) (11 2010) 

Barium fluoride - as Ba TWA  0.5 mg/m3 Canada. Ontario OELs. (Control of 
Exposure to Biological or Chemical 
Agents) (11 2010) 

Barium fluoride - as F 8 HR ACL  2.5 mg/m3 Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21) (05 2009) 

Barium fluoride - as Ba 8 HR ACL  0.5 mg/m3 Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21) (05 2009) 

Barium fluoride - as F 15 MIN 
ACL 

 5 mg/m3 Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21) (05 2009) 

Barium fluoride - as Ba 15 MIN 
ACL 

 1.5 mg/m3 Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21) (05 2009) 

 TWA  0.5 mg/m3 Canada. Quebec OELs. (Ministry of Labor 
- Regulation Respecting the Quality of the 
Work Environment) (09 2017) 

Barium fluoride - as F TWA  2.5 mg/m3 Canada. Quebec OELs. (Ministry of Labor 
- Regulation Respecting the Quality of the 
Work Environment) (09 2017) 

Strontium fluoride - as F TWA  2.5 mg/m3 Canada. Alberta OELs (Occupational 
Health & Safety Code, Schedule 1, Table 
2) (07 2009) 

 TWA  2.5 mg/m3 Canada. Alberta OELs (Occupational 
Health & Safety Code, Schedule 1, Table 
2) (07 2009) 

 TWA  2.5 mg/m3 Canada. British Columbia OELs. 
(Occupational Exposure Limits for 
Chemical Substances, Occupational 
Health and Safety Regulation 296/97, as 
amended) (07 2007) 

 TWA  2.5 mg/m3 Canada. Manitoba OELs (Reg. 217/2006, 
The Workplace Safety And Health Act) 
(03 2011) 

 TWA  2.5 mg/m3 Canada. Ontario OELs. (Control of 
Exposure to Biological or Chemical 
Agents) (11 2010) 

 8 HR ACL  2.5 mg/m3 Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21) (05 2009) 

 15 MIN 
ACL 

 5 mg/m3 Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21) (05 2009) 

 TWA  2.5 mg/m3 Canada. Quebec OELs. (Ministry of Labor 
- Regulation Respecting the Quality of the 
Work Environment) (09 2017) 

Titanium dioxide TWA  10 mg/m3 Canada. Alberta OELs (Occupational 
Health & Safety Code, Schedule 1, Table 
2) (07 2009) 

Titanium dioxide - Total dust. TWA  10 mg/m3 Canada. British Columbia OELs. 
(Occupational Exposure Limits for 
Chemical Substances, Occupational 
Health and Safety Regulation 296/97, as 
amended) (07 2007) 

Titanium dioxide - Respirable 
fraction. 

TWA  3 mg/m3 Canada. British Columbia OELs. 
(Occupational Exposure Limits for 
Chemical Substances, Occupational 
Health and Safety Regulation 296/97, as 
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amended) (07 2007) 
Titanium dioxide TWA  10 mg/m3 Canada. Manitoba OELs (Reg. 217/2006, 

The Workplace Safety And Health Act) 
(03 2011) 

 TWA  10 mg/m3 Canada. Ontario OELs. (Control of 
Exposure to Biological or Chemical 
Agents) (11 2010) 

 8 HR ACL  10 mg/m3 Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21) (05 2009) 

 15 MIN 
ACL 

 20 mg/m3 Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21) (05 2009) 

Titanium dioxide - Total dust. TWA  10 mg/m3 Canada. Quebec OELs. (Ministry of Labor 
- Regulation Respecting the Quality of the 
Work Environment) (09 2017) 

Limestone TWA  10 mg/m3 Canada. Alberta OELs (Occupational 
Health & Safety Code, Schedule 1, Table 
2) (07 2009) 

Limestone - Total dust. STEL  20 mg/m3 Canada. British Columbia OELs. 
(Occupational Exposure Limits for 
Chemical Substances, Occupational 
Health and Safety Regulation 296/97, as 
amended) (07 2007) 

 TWA  10 mg/m3 Canada. British Columbia OELs. 
(Occupational Exposure Limits for 
Chemical Substances, Occupational 
Health and Safety Regulation 296/97, as 
amended) (07 2007) 

Limestone - Respirable 
fraction. 

TWA  3 mg/m3 Canada. British Columbia OELs. 
(Occupational Exposure Limits for 
Chemical Substances, Occupational 
Health and Safety Regulation 296/97, as 
amended) (07 2007) 

Limestone 8 HR ACL  10 mg/m3 Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21) (05 2009) 

 15 MIN 
ACL 

 20 mg/m3 Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21) (05 2009) 

Limestone - Total dust. TWA  10 mg/m3 Canada. Quebec OELs. (Ministry of Labor 
- Regulation Respecting the Quality of the 
Work Environment) (09 2017) 

Silicon - Total dust. TWA  10 mg/m3 Canada. Ontario OELs. (Control of 
Exposure to Biological or Chemical 
Agents) (07 2010) 

Silicon 8 HR ACL  10 mg/m3 Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21) (05 2009) 

 15 MIN 
ACL 

 20 mg/m3 Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21) (05 2009) 

Silicon - Total dust. TWA  10 mg/m3 Canada. Quebec OELs. (Ministry of Labor 
- Regulation Respecting the Quality of the 
Work Environment) (09 2017) 

 
Occupational Exposure Limits: Mexico 

Chemical Identity Type Exposure Limit Values Source 

Iron - as Fe VLE-PPT  1 mg/m3 Mexico. OELs. (NOM-010-STPS-2014 
Chemical Pollutants at the Workplace; 
Assessment and Control) (04 2014) 

Iron oxide - Respirable 
fraction. 

VLE-PPT  5 mg/m3 Mexico. OELs. (NOM-010-STPS-2014 
Chemical Pollutants at the Workplace; 
Assessment and Control) (04 2014) 

Aluminum and/or aluminum 
alloys (as Al) - Respirable 
fraction. 

VLE-PPT  1 mg/m3 Mexico. OELs. (NOM-010-STPS-2014 
Chemical Pollutants at the Workplace; 
Assessment and Control) (04 2014) 

Magnesium oxide - Inhalable 
fraction. 

VLE-PPT  10 mg/m3 Mexico. OELs. (NOM-010-STPS-2014 
Chemical Pollutants at the Workplace; 
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Assessment and Control) (04 2014) 
Manganese - as Mn VLE-PPT  0.2 mg/m3 Mexico. OELs. (NOM-010-STPS-2014 

Chemical Pollutants at the Workplace; 
Assessment and Control) (04 2014) 

Barium fluoride - as F VLE-PPT  2.5 mg/m3 Mexico. OELs. (NOM-010-STPS-2014 
Chemical Pollutants at the Workplace; 
Assessment and Control) (04 2014) 

Barium fluoride - as Ba VLE-PPT  0.5 mg/m3 Mexico. OELs. (NOM-010-STPS-2014 
Chemical Pollutants at the Workplace; 
Assessment and Control) (04 2014) 

Strontium fluoride - as F VLE-PPT  2.5 mg/m3 Mexico. OELs. (NOM-010-STPS-2014 
Chemical Pollutants at the Workplace; 
Assessment and Control) (04 2014) 

Titanium dioxide VLE-PPT  10 mg/m3 Mexico. OELs. (NOM-010-STPS-2014 
Chemical Pollutants at the Workplace; 
Assessment and Control) (04 2014) 

 
Biological Limit Values: US 

Chemical Identity Exposure Limit Values Source 

Barium fluoride (Fluoride: 
Sampling time: Prior to shift.) 

2 mg/l (Urine) ACGIH BEI (03 2013) 

Barium fluoride (Fluoride: 
Sampling time: End of shift.) 

3 mg/l (Urine) ACGIH BEI (03 2013) 

Strontium fluoride (Fluoride: 
Sampling time: Prior to shift.) 

2 mg/l (Urine) ACGIH BEI (03 2013) 

Strontium fluoride (Fluoride: 
Sampling time: End of shift.) 

3 mg/l (Urine) ACGIH BEI (03 2013) 

 
Biological Limit Values: Mexico 

Chemical Identity Exposure Limit Values Source 

Barium fluoride (fluorides: 
Sampling time: End of shift.) 

10 mg/g (Creatinine in urine) MX IBE (06 2012) 

Barium fluoride (fluorides: 
Sampling time: Prior to shift.) 

3 mg/g (Creatinine in urine) MX IBE (06 2012) 

Strontium fluoride (fluorides: 
Sampling time: Prior to shift.) 

3 mg/g (Creatinine in urine) MX IBE (06 2012) 

Strontium fluoride (fluorides: 
Sampling time: End of shift.) 

10 mg/g (Creatinine in urine) MX IBE (06 2012) 

 
Additional exposure limits under the conditions of use: US 

Chemical Identity Type Exposure Limit Values Source 

Carbon dioxide TWA 5,000 ppm   US. ACGIH Threshold Limit Values (12 
2010) 

 STEL 30,000 ppm   US. ACGIH Threshold Limit Values (12 
2010) 

 PEL 5,000 ppm 9,000 mg/m3 US. OSHA Table Z-1 Limits for Air 
Contaminants (29 CFR 1910.1000) (02 
2006) 

 STEL 30,000 ppm 54,000 mg/m3 US. NIOSH: Pocket Guide to Chemical 
Hazards (2005) 

 REL 5,000 ppm 9,000 mg/m3 US. NIOSH: Pocket Guide to Chemical 
Hazards (2005) 

Carbon monoxide TWA 25 ppm   US. ACGIH Threshold Limit Values (12 
2010) 

 PEL 50 ppm 55 mg/m3 US. OSHA Table Z-1 Limits for Air 
Contaminants (29 CFR 1910.1000) (02 
2006) 

 REL 35 ppm 40 mg/m3 US. NIOSH: Pocket Guide to Chemical 
Hazards (2005) 

 Ceil_Time 200 ppm 229 mg/m3 US. NIOSH: Pocket Guide to Chemical 
Hazards (2005) 

Nitrogen dioxide TWA 0.2 ppm   US. ACGIH Threshold Limit Values (02 
2012) 

 Ceiling 5 ppm 9 mg/m3 US. OSHA Table Z-1 Limits for Air 
Contaminants (29 CFR 1910.1000) (02 
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2006) 
 STEL 1 ppm 1.8 mg/m3 US. NIOSH: Pocket Guide to Chemical 

Hazards (2005) 
Ozone PEL 0.1 ppm 0.2 mg/m3 US. OSHA Table Z-1 Limits for Air 

Contaminants (29 CFR 1910.1000) (02 
2006) 

 Ceil_Time 0.1 ppm 0.2 mg/m3 US. NIOSH: Pocket Guide to Chemical 
Hazards (2005) 

 TWA 0.05 ppm   US. ACGIH Threshold Limit Values (03 
2014) 

 TWA 0.20 ppm   US. ACGIH Threshold Limit Values (03 
2014) 

 TWA 0.10 ppm   US. ACGIH Threshold Limit Values (03 
2014) 

 TWA 0.08 ppm   US. ACGIH Threshold Limit Values (03 
2014) 

Manganese - Fume. - as Mn Ceiling  5 mg/m3 US. OSHA Table Z-1 Limits for Air 
Contaminants (29 CFR 1910.1000) (02 
2006) 

 REL  1 mg/m3 US. NIOSH: Pocket Guide to Chemical 
Hazards (2005) 

 STEL  3 mg/m3 US. NIOSH: Pocket Guide to Chemical 
Hazards (2005) 

Manganese - Inhalable 
fraction. - as Mn 

TWA  0.1 mg/m3 US. ACGIH Threshold Limit Values (03 
2014) 

Manganese - Respirable 
fraction. - as Mn 

TWA  0.02 mg/m3 US. ACGIH Threshold Limit Values (03 
2014) 

Fluorides (as F) - as F TWA  2.5 mg/m3 US. ACGIH Threshold Limit Values (12 
2010) 

 PEL  2.5 mg/m3 US. OSHA Table Z-1 Limits for Air 
Contaminants (29 CFR 1910.1000) (02 
2006) 

Fluorides (as F) - Dust. TWA  2.5 mg/m3 US. OSHA Table Z-2 (29 CFR 1910.1000) 
(02 2006) 

 
Additional exposure limits under the conditions of use: Canada 

Chemical Identity Type Exposure Limit Values Source 

Carbon dioxide STEL 30,000 ppm 54,000 mg/m3 Canada. Alberta OELs (Occupational 
Health & Safety Code, Schedule 1, Table 
2) (07 2009) 

 TWA 5,000 ppm 9,000 mg/m3 Canada. Alberta OELs (Occupational 
Health & Safety Code, Schedule 1, Table 
2) (07 2009) 

 TWA 5,000 ppm   Canada. British Columbia OELs. 
(Occupational Exposure Limits for 
Chemical Substances, Occupational 
Health and Safety Regulation 296/97, as 
amended) (07 2007) 

 STEL 15,000 ppm   Canada. British Columbia OELs. 
(Occupational Exposure Limits for 
Chemical Substances, Occupational 
Health and Safety Regulation 296/97, as 
amended) (07 2007) 

 TWA 5,000 ppm   Canada. Manitoba OELs (Reg. 217/2006, 
The Workplace Safety And Health Act) 
(03 2011) 

 STEL 30,000 ppm   Canada. Manitoba OELs (Reg. 217/2006, 
The Workplace Safety And Health Act) 
(03 2011) 

 STEL 30,000 ppm   Canada. Ontario OELs. (Control of 
Exposure to Biological or Chemical 
Agents) (11 2010) 

 TWA 5,000 ppm   Canada. Ontario OELs. (Control of 
Exposure to Biological or Chemical 
Agents) (11 2010) 

 8 HR ACL 5,000 ppm   Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21) (05 2009) 

 15 MIN 30,000 ppm   Canada. Saskatchewan OELs 



  Revision Date: 10/03/2018 
 

 

 
SDS_North America - 200000000138 13/25 

 

ACL (Occupational Health and Safety 
Regulations, 1996, Table 21) (05 2009) 

 TWA 5,000 ppm 9,000 mg/m3 Canada. Quebec OELs. (Ministry of Labor 
- Regulation Respecting the Quality of the 
Work Environment) (09 2017) 

 STEL 30,000 ppm 54,000 mg/m3 Canada. Quebec OELs. (Ministry of Labor 
- Regulation Respecting the Quality of the 
Work Environment) (09 2017) 

Carbon monoxide TWA 25 ppm 29 mg/m3 Canada. Alberta OELs (Occupational 
Health & Safety Code, Schedule 1, Table 
2) (07 2009) 

 TWA 25 ppm   Canada. British Columbia OELs. 
(Occupational Exposure Limits for 
Chemical Substances, Occupational 
Health and Safety Regulation 296/97, as 
amended) (07 2007) 

 STEL 100 ppm   Canada. British Columbia OELs. 
(Occupational Exposure Limits for 
Chemical Substances, Occupational 
Health and Safety Regulation 296/97, as 
amended) (07 2007) 

 TWA 25 ppm   Canada. Manitoba OELs (Reg. 217/2006, 
The Workplace Safety And Health Act) 
(03 2011) 

 TWA 25 ppm   Canada. Ontario OELs. (Control of 
Exposure to Biological or Chemical 
Agents) (07 2010) 

 8 HR ACL 25 ppm   Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21) (05 2009) 

 15 MIN 
ACL 

190 ppm   Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21) (05 2009) 

 TWA 35 ppm 40 mg/m3 Canada. Quebec OELs. (Ministry of Labor 
- Regulation Respecting the Quality of the 
Work Environment) (09 2017) 

 STEL 200 ppm 230 mg/m3 Canada. Quebec OELs. (Ministry of Labor 
- Regulation Respecting the Quality of the 
Work Environment) (09 2017) 

Nitrogen dioxide STEL 5 ppm 9.4 mg/m3 Canada. Alberta OELs (Occupational 
Health & Safety Code, Schedule 1, Table 
2) (07 2009) 

 TWA 3 ppm 5.6 mg/m3 Canada. Alberta OELs (Occupational 
Health & Safety Code, Schedule 1, Table 
2) (07 2009) 

 CEILING 1 ppm   Canada. British Columbia OELs. 
(Occupational Exposure Limits for 
Chemical Substances, Occupational 
Health and Safety Regulation 296/97, as 
amended) (07 2007) 

 TWA 0.2 ppm   Canada. Manitoba OELs (Reg. 217/2006, 
The Workplace Safety And Health Act) 
(03 2012) 

 STEL 5 ppm   Canada. Ontario OELs. (Control of 
Exposure to Biological or Chemical 
Agents) (11 2010) 

 TWA 3 ppm   Canada. Ontario OELs. (Control of 
Exposure to Biological or Chemical 
Agents) (11 2010) 

 8 HR ACL 3 ppm   Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21) (05 2009) 

 15 MIN 
ACL 

5 ppm   Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21) (05 2009) 

 TWA 3 ppm 5.6 mg/m3 Canada. Quebec OELs. (Ministry of Labor 
- Regulation Respecting the Quality of the 
Work Environment) (09 2017) 

Ozone STEL 0.3 ppm 0.6 mg/m3 Canada. Alberta OELs (Occupational 
Health & Safety Code, Schedule 1, Table 
2) (07 2009) 
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 TWA 0.1 ppm 0.2 mg/m3 Canada. Alberta OELs (Occupational 
Health & Safety Code, Schedule 1, Table 
2) (07 2009) 

 TWA 0.05 ppm   Canada. British Columbia OELs. 
(Occupational Exposure Limits for 
Chemical Substances, Occupational 
Health and Safety Regulation 296/97, as 
amended) (07 2007) 

 TWA 0.1 ppm   Canada. British Columbia OELs. 
(Occupational Exposure Limits for 
Chemical Substances, Occupational 
Health and Safety Regulation 296/97, as 
amended) (07 2007) 

 TWA 0.08 ppm   Canada. British Columbia OELs. 
(Occupational Exposure Limits for 
Chemical Substances, Occupational 
Health and Safety Regulation 296/97, as 
amended) (07 2007) 

 TWA 0.2 ppm   Canada. British Columbia OELs. 
(Occupational Exposure Limits for 
Chemical Substances, Occupational 
Health and Safety Regulation 296/97, as 
amended) (07 2007) 

 TWA 0.1 ppm 0.2 mg/m3 Canada. Ontario OELs. (Control of 
Exposure to Biological or Chemical 
Agents) (07 2010) 

 STEL 0.3 ppm 0.6 mg/m3 Canada. Ontario OELs. (Control of 
Exposure to Biological or Chemical 
Agents) (07 2010) 

 15 MIN 
ACL 

0.15 ppm   Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21) (05 2009) 

 8 HR ACL 0.05 ppm   Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21) (05 2009) 

 CEILING 0.1 ppm 0.2 mg/m3 Canada. Quebec OELs. (Ministry of Labor 
- Regulation Respecting the Quality of the 
Work Environment) (12 2008) 

 TWA 0.20 ppm   Canada. Manitoba OELs (Reg. 217/2006, 
The Workplace Safety And Health Act) 
(03 2014) 

 TWA 0.05 ppm   Canada. Manitoba OELs (Reg. 217/2006, 
The Workplace Safety And Health Act) 
(03 2014) 

 TWA 0.08 ppm   Canada. Manitoba OELs (Reg. 217/2006, 
The Workplace Safety And Health Act) 
(03 2014) 

 TWA 0.10 ppm   Canada. Manitoba OELs (Reg. 217/2006, 
The Workplace Safety And Health Act) 
(03 2014) 

Manganese - as Mn TWA  0.2 mg/m3 Canada. Alberta OELs (Occupational 
Health & Safety Code, Schedule 1, Table 
2) (07 2009) 

 TWA  0.2 mg/m3 Canada. British Columbia OELs. 
(Occupational Exposure Limits for 
Chemical Substances, Occupational 
Health and Safety Regulation 296/97, as 
amended) (07 2007) 

 8 HR ACL  0.2 mg/m3 Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21) (05 2009) 

 15 MIN 
ACL 

 0.6 mg/m3 Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21) (05 2009) 

Manganese - Respirable 
fraction. - as Mn 

TWA  0.02 mg/m3 Canada. Manitoba OELs (Reg. 217/2006, 
The Workplace Safety And Health Act) 
(03 2014) 

Manganese - Inhalable 
fraction. - as Mn 

TWA  0.1 mg/m3 Canada. Manitoba OELs (Reg. 217/2006, 
The Workplace Safety And Health Act) 
(03 2014) 

Manganese - as Mn TWA  0.2 mg/m3 Canada. Ontario OELs. (Control of 
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Exposure to Biological or Chemical 
Agents) (06 2015) 

Manganese - Fume, total 
dust. - as Mn 

TWA  0.2 mg/m3 Canada. Quebec OELs. (Ministry of Labor 
- Regulation Respecting the Quality of the 
Work Environment) (09 2017) 

Fluorides (as F) - as F TWA  2.5 mg/m3 Canada. Alberta OELs (Occupational 
Health & Safety Code, Schedule 1, Table 
2) (07 2009) 

 TWA  2.5 mg/m3 Canada. Alberta OELs (Occupational 
Health & Safety Code, Schedule 1, Table 
2) (07 2009) 

 TWA  2.5 mg/m3 Canada. British Columbia OELs. 
(Occupational Exposure Limits for 
Chemical Substances, Occupational 
Health and Safety Regulation 296/97, as 
amended) (07 2007) 

 TWA  2.5 mg/m3 Canada. Manitoba OELs (Reg. 217/2006, 
The Workplace Safety And Health Act) 
(03 2011) 

 TWA  2.5 mg/m3 Canada. Ontario OELs. (Control of 
Exposure to Biological or Chemical 
Agents) (11 2010) 

 8 HR ACL  2.5 mg/m3 Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21) (05 2009) 

 15 MIN 
ACL 

 5 mg/m3 Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21) (05 2009) 

 TWA  2.5 mg/m3 Canada. Quebec OELs. (Ministry of Labor 
- Regulation Respecting the Quality of the 
Work Environment) (09 2017) 

 
Additional exposure limits under the conditions of use: Mexico 

Chemical Identity Type Exposure Limit Values Source 

Carbon dioxide VLE-CT 30,000 ppm   Mexico. OELs. (NOM-010-STPS-2014 
Chemical Pollutants at the Workplace; 
Assessment and Control) (04 2014) 

 VLE-PPT 5,000 ppm   Mexico. OELs. (NOM-010-STPS-2014 
Chemical Pollutants at the Workplace; 
Assessment and Control) (04 2014) 

Carbon monoxide VLE-PPT 25 ppm   Mexico. OELs. (NOM-010-STPS-2014 
Chemical Pollutants at the Workplace; 
Assessment and Control) (04 2014) 

Nitrogen dioxide VLE-PPT 0.2 ppm   Mexico. OELs. (NOM-010-STPS-2014 
Chemical Pollutants at the Workplace; 
Assessment and Control) (04 2014) 

Ozone VLE-P 0.1 ppm   Mexico. OELs. (NOM-010-STPS-2014 
Chemical Pollutants at the Workplace; 
Assessment and Control) (04 2014) 

Manganese - as Mn VLE-PPT  0.2 mg/m3 Mexico. OELs. (NOM-010-STPS-2014 
Chemical Pollutants at the Workplace; 
Assessment and Control) (04 2014) 

Fluorides (as F) - as F VLE-PPT  2.5 mg/m3 Mexico. OELs. (NOM-010-STPS-2014 
Chemical Pollutants at the Workplace; 
Assessment and Control) (04 2014) 

 
Appropriate Engineering 
Controls 

Ventilation:  Use enough ventilation and local exhaust at the arc, flame or 
heat source to keep the fumes and gases from the worker's breathing zone 
and the general area.  Train the operator to keep their head out of the 
fumes. Keep exposure as low as possible.  

 
Individual protection measures, such as personal protective equipment 
General information: Exposure Guidelines: To reduce the potential for overexposure, use 

controls such as adequate ventilation and personal protective equipment 
(PPE).  Overexposure refers to exceeding applicable local limits, the 
American Conference of Governmental Industrial Hygienists (ACGIH) 
Threshold Limit Values (TLVs) or the Occupational Safety and Health 
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Administration’s (OSHA) Permissible Exposure Limits (PELs). Workplace 
exposure levels should be established by competent industrial hygiene 
assessments. Unless exposure levels are confirmed to be below the 
applicable local limit, TLV or PEL, whichever is lower, respirator use is 
required.  Absent these controls, overexposure to one or more compound 
constituents, including those in the fume or airborne particles, may occur 
resulting in potential health hazards. According to the ACGIH, TLVs and 
Biological Exposure Indices (BEIs) “represent conditions under which 
ACGIH believes that nearly all workers may be repeatedly exposed without 
adverse health effects.” The ACGIH further states that the TLV-TWA should 
be used as a guide in the control of health hazards and should not be used 
to indicate a fine line between safe and dangerous exposures. See Section 
10 for information on constituents which have some potential to present 
health hazards. Welding consumables and materials being joined may 
contain chromium as an unintended trace element. Materials that contain 
chromium may produce some amount of hexavalent chromium (CrVI) and 
other chromium compounds as a byproduct in the fume.  In 2018, the 
American Conference of Governmental Industrial Hygienists (ACGIH) 
lowered the Threshold Limit Value (TLV) for hexavalent chromium from 50 
micrograms per cubic meter of air (50 µg/m³) to 0.2 µg/m³.  At these new 
limits, CrVI exposures at or above the TLV may be possible in cases where 
adequate ventilation is not provided. CrVI compounds are on the IARC and 
NTP lists as posing a lung cancer and sinus cancer risk.  Workplace 
conditions are unique and welding fume exposures levels vary.  Workplace 
exposure assessments must be conducted by a qualified professional, such 
as an industrial hygienist, to determine if exposures are below applicable 
limits and to make recommendations when necessary for preventing 
overexposures.  

 
Eye/face protection: Wear helmet or use face shield with filter lens shade number 12 or darker 

for open arc processes – or follow the recommendations as specified in 
ANSI Z49.1, Section 4, based on your process and settings. No specific 
lens shade recommendation for submerged arc or electroslag processes. 
Shield others by providing appropriate screens and flash goggles.  

 
Skin Protection 
Hand Protection: Wear protective gloves. Suitable gloves can be recommended by the glove 

supplier.  
 
Other: Protective Clothing:  Wear hand, head, and body protection which help to 

prevent injury from radiation, open flames, hot surfaces, sparks and 
electrical shock. See Z49.1. At a minimum, this includes welder's gloves 
and a protective face shield when welding, and may include arm protectors, 
aprons, hats, shoulder protection, as well as dark substantial clothing when 
welding, brazing and soldering. Wear dry gloves free of holes or split 
seams.   Train the operator not to permit electrically live parts or electrodes 
from contacting the skin . . . or clothing or gloves if they are wet. Insulate 
yourself from the work piece and ground using dry plywood, rubber mats or 
other dry insulation.  

 
Respiratory Protection: Keep your head out of fumes. Use enough ventilation and local exhaust to 

keep fumes and gases from your breathing zone and the general area. An 
approved respirator should be used unless exposure assessments are 
below applicable exposure limits.  

 
Hygiene measures: Do not eat, drink or smoke when using the product. Always observe good 

personal hygiene measures, such as washing after handling the material 
and before eating, drinking, and/or smoking. Routinely wash work clothing 
and protective equipment to remove contaminants. Determine the 
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composition and quantity of fumes and gases to which workers are 
exposed by taking an air sample from inside the welder's helmet if worn or 
in the worker's breathing zone.  Improve ventilation if exposures are not 
below limits. See ANSI/AWS F1.1, F1.2, F1.3 and F1.5, available from the 
American Welding Society, www.aws.org.  

 
9.  PHYSICAL AND CHEMICAL PROPERTIES 
 

Appearance: Cored welding wire. 
Physical state: Solid  
Form: Solid  
Color: No data available. 
Odor: No data available. 
Odor threshold: No data available. 
pH: No data available. 
Melting point/freezing point: No data available. 
Initial boiling point and boiling 
range: 

No data available. 

Flash Point: No data available. 
Evaporation rate: No data available. 
Flammability (solid, gas): No data available. 
Upper/lower limit on flammability or explosive limits 
Flammability limit - upper (%): No data available. 
Flammability limit - lower (%): No data available. 
Explosive limit - upper (%): No data available. 
Explosive limit - lower (%): No data available. 
Vapor pressure: No data available. 
Vapor density: No data available. 
Density: No data available. 
Relative density: No data available. 
Solubility(ies) 
Solubility in water: No data available. 
Solubility (other): No data available. 
Partition coefficient (n-
octanol/water): 

No data available. 

Auto-ignition temperature: No data available. 
Decomposition temperature: No data available. 
Viscosity: No data available. 

 
10.  STABILITY AND REACTIVITY 
 
Reactivity: The product is non-reactive under normal conditions of use, storage and 

transport.  
 
Chemical Stability: Material is stable under normal conditions.  

 
Possibility of hazardous 
reactions: 

None under normal conditions.  

 
Conditions to avoid: Avoid heat or contamination.  
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Incompatible Materials: Strong acids. Strong oxidizing substances. Strong bases.  
 
Hazardous Decomposition 
Products: 

Fumes and gases from welding and its allied processes such as brazing 
and soldering cannot be classified simply. The composition and quantity of 
both are dependent upon the metal to which the joining or hot work is 
applied, the process, procedure - and where applicable - the electrode or 
consumable used. Other conditions which also influence the composition 
and quantity of the fumes and gases to which workers may be exposed 
include: coatings on the metal being welded or worked (such as paint, 
plating, or galvanizing), the number of operators and the volume of the work 
area, the quality and amount of ventilation, the position of the operator's 
head with respect to the fume plume, as well as the presence of 
contaminants in the atmosphere (such as chlorinated hydrocarbon vapors 
from cleaning and degreasing activities.) 
 
In cases where an electrode or other applied material is consumed, the 
fume and gas decomposition products generated are different in percent 
and form from the ingredients listed in Section 3. Decomposition products 
of normal operation include those originating from the volatilization, 
reaction, or oxidation of the materials shown in Section 3, plus those from 
the base metal and coating, etc., as noted above. Reasonably expected 
fume constituents produced during arc welding and brazing include the 
oxides of iron, manganese and other metals present in the welding 
consumable or base metal. Hexavalent chromium compounds may be in 
the welding or brazing fume of consumables or base metals which contain 
chromium. Gaseous and particulate fluoride may be in the fume of 
consumables or flux materials which contain fluoride. Gaseous reaction 
products may include carbon monoxide and carbon dioxide. Ozone and 
nitrogen oxides may be formed by the radiation from the arc associated 
with welding.  

 
11.  TOXICOLOGICAL INFORMATION 
 
General information: The International Agency for Research on Cancer (IARC) has determined 

welding fumes and ultraviolet radiation from welding are carcinogenic to 
humans (Group 1).  According to IARC, welding fumes cause cancer of the 
lung and positive associations have been observed with cancer of the 
kidney. Also according to IARC, ultraviolet radiation from welding causes 
ocular melanoma. IARC identifies gouging, brazing, carbon arc or plasma 
arc cutting, and soldering as processes closely related to welding. Read 
and understand the manufacturer’s instructions, Safety Data Sheets and 
the precautionary labels before using this product.  

 
Information on likely routes of exposure 

Inhalation: Potential chronic health hazards related to the use of welding consumables 
are most applicable to the inhalation route of exposure.  Refer to Inhalation 
statements in Section 11.  

 
Skin Contact: Arc rays can burn skin. Skin cancer has been reported.  

 
Eye contact: Arc rays can injure eyes.  

 
Ingestion: Health injuries from ingestion are not known or expected under normal use.  

 
Symptoms related to the physical, chemical and toxicological characteristics 
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Inhalation: Short-term (acute) overexposure to fumes and gases from welding and 
allied processes may result in discomfort such as metal fume fever, 
dizziness, nausea, or dryness or irritation of nose, throat, or eyes.  May 
aggravate pre-existing respiratory problems (e.g. asthma, emphysema). 
Long-term (chronic) overexposure to fumes and gases from welding and 
allied processes can lead to siderosis (iron deposits in lung), central 
nervous system effects, bronchitis and other pulmonary effects.  

 
Information on toxicological effects 

Acute toxicity (list all possible routes of exposure) 
Oral 

Product: Not classified 
Specified substance(s): 

Iron LD 50 (Rat): 98.6 g/kg  
Lithium carbonate LD 50 (Rat): 525 mg/kg  
Barium fluoride LD 50 (Rat): 250 mg/kg  
Limestone LD 50 (Rat): 6,450 mg/kg  

 
Dermal 
Product: Not classified 

 
Inhalation 
Product: Not classified 
Specified substance(s): 

Aluminum and/or 
aluminum alloys (as Al) 

LC 50 (Rat, 1 h): 7.6 mg/l  

 
Repeated dose toxicity 

Product: Not classified 
 
Skin Corrosion/Irritation 
Product: Not classified 

 
Serious Eye Damage/Eye Irritation 
Product: Not classified 

 
Respiratory or Skin Sensitization 
Product: Not classified 

 
Carcinogenicity 
Product: Arc rays: Skin cancer has been reported. 

  
IARC Monographs on the Evaluation of Carcinogenic Risks to Humans: 

Titanium dioxide Overall evaluation: 2B. Possibly carcinogenic to humans.  
 
US. National Toxicology Program (NTP) Report on Carcinogens:  
No carcinogenic components identified 
 
US. OSHA Specifically Regulated Substances (29 CFR 1910.1001-1050): 
No carcinogenic components identified 
 

Germ Cell Mutagenicity 
In vitro 

Product: Not classified 
 

In vivo 
Product: Not classified 

 
Reproductive toxicity
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Product: Not classified 
 

Specific Target Organ Toxicity - Single Exposure 
Product: Not classified 

 
Specific Target Organ Toxicity - Repeated Exposure 

Product: Not classified 
 

Aspiration Hazard 
Product: Not classified 

Other effects: Organic polymers may be used in the manufacture of various welding 
consumables. Overexposure to their decomposition byproducts may result 
in a condition known as polymer fume fever.  Polymer fume fever usually 
occurs within 4 to 8 hours of exposure with the presentation of flu like 
symptoms, including mild pulmonary irritation with or without an increase in 
body temperature.  Signs of exposure can include an increase in white 
blood cell count.  Resolution of symptoms typically occurs quickly, usually 
not lasting longer than 48 hours.  

 
Symptoms related to the physical, chemical and toxicological characteristics under the condition of use 

 
 

Inhalation: 
Specified substance(s): 
Manganese Overexposure to manganese fumes may affect the brain and central 

nervous system, resulting in poor coordination, difficulty speaking, and arm 
or leg tremor.  This condition can be irreversible. 

 
 

Additional toxicological Information under the conditions of use: 
 

Acute toxicity 
Oral  
Specified substance(s): 

Fluorides (as F) LD 50 (Rat): 4,250 mg/kg  
Inhalation 
Specified substance(s): 

Carbon dioxide LC Lo (Human, 5 min): 90000 ppm  
Carbon monoxide LC 50 (Rat, 4 h): 1300 ppm  
Nitrogen dioxide LC 50 (Rat, 4 h): 88 ppm  
Ozone LC Lo (Human, 30 min): 50 ppm  

 
Other effects: 
Specified substance(s): 

Carbon dioxide Asphyxia  
Carbon monoxide Carboxyhemoglobinemia  
Nitrogen dioxide Lower respiratory tract irritation  

 
12.  ECOLOGICAL INFORMATION 
 
Ecotoxicity  
Acute hazards to the aquatic environment: 

Fish 
Product: Not classified 
Specified substance(s):

Aluminum and/or 
aluminum alloys (as Al) 

LC 50 (Grass carp, white amur (Ctenopharyngodon idella), 96 h): 0.21 - 
0.31 mg/l  
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Aquatic Invertebrates 
Product: Not classified 
Specified substance(s):

Manganese EC 50 (Water flea (Daphnia magna), 48 h): 40 mg/l  
 

Chronic hazards to the aquatic environment: 
Fish 

Product: Not classified 
 

Aquatic Invertebrates 
Product: Not classified 

 
Toxicity to Aquatic Plants 

Product: Not classified 
 

Persistence and Degradability 
Biodegradation 

Product: No data available. 
 

Bioaccumulative potential 
Bioconcentration Factor (BCF) 

Product: No data available. 
 
Mobility in soil: No data available. 

 
 
13.  DISPOSAL CONSIDERATIONS 
 
General information: The generation of waste should be avoided or minimized whenever 

possible. When practical, recycle in an environmentally acceptable, 
regulatory compliant manner.    Dispose of non-recyclable products in 
accordance with all applicable Federal, State, Provincial, and Local 
requirements.  

 
Disposal instructions: Disposal of this product may be regulated as a Hazardous Waste.  The 

welding consumable and/or by-product from the welding process (including, 
but not limited to slag, dust, etc.) may contain levels of leachable heavy 
metals such as Barium or Chromium.   Prior to disposal, a representative 
sample must be analyzed in accordance with US EPA's Toxicity 
Characteristic Leaching Procedure (TCLP) to determine if any constituents 
exist above regulated threshold levels. Discard any product, residue, 
disposable container, or liner in an environmentally acceptable manner 
according to Federal, State and Local Regulations.  

 
Contaminated Packaging: Dispose of contents/container to an appropriate treatment and disposal 

facility in accordance with applicable laws and regulations, and product 
characteristics at time of disposal.  

 
14.  TRANSPORT INFORMATION 
 

DOT 
UN Number:  
UN Proper Shipping Name: NOT DG REGULATED 
Transport Hazard Class(es)  

Class: NR 
Label(s): – 

Packing Group: – 
Marine Pollutant: No 
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IMDG 
UN Number:  
UN Proper Shipping Name: NOT DG REGULATED 
Transport Hazard Class(es)  

Class: NR 
Label(s): – 
EmS No.:  

Packing Group: – 
Marine Pollutant: No 

 
IATA 
UN Number:  
Proper Shipping Name: NOT DG REGULATED 
Transport Hazard Class(es):  

Class: NR 
Label(s): – 

Packing Group: – 
Marine Pollutant: No 
Cargo aircraft only: Allowed. 

 
TDG 
UN Number:  
UN Proper Shipping Name: NOT DG REGULATED 
Transport Hazard Class(es)  

Class: NR 
Label(s): – 

Packing Group: – 
Marine Pollutant: No 

 
15.  REGULATORY INFORMATION 
 
US Federal Regulations 

TSCA Section 12(b) Export Notification (40 CFR 707, Subpt. D) 
None present or none present in regulated quantities. 

 
US. OSHA Specifically Regulated Substances (29 CFR 1910.1001-1050) 

None present or none present in regulated quantities. 
 

CERCLA Hazardous Substance List (40 CFR 302.4): 

Chemical Identity Reportable quantity 
Manganese Included in the regulation but with no data values. See 

regulation for further details.  
 

Superfund Amendments and Reauthorization Act of 1986 (SARA) 
Hazard categories 
Not classified 
Not classified 

 
SARA 302 Extremely Hazardous Substance 

None present or none present in regulated quantities. 
 

SARA 304 Emergency Release Notification 
Chemical Identity Reportable quantity 
Manganese  Included in the regulation but with no data values. See 

regulation for further details.  
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SARA 311/312 Hazardous Chemical 
Chemical Identity Threshold Planning Quantity 
Iron 10000 lbs 
Iron oxide 10000 lbs 
Aluminum and/or aluminum alloys (as 
Al) 

10000 lbs 

Lithium oxide 10000 lbs 
Magnesium oxide 10000 lbs 
Lithium carbonate 10000 lbs 
Magnesium 10000 lbs 
Silicon dioxide (amorphous) 10000 lbs 
Manganese 10000 lbs 
Barium fluoride 10000 lbs 
Strontium fluoride 10000 lbs 
Titanium dioxide 10000 lbs 
Limestone 10000 lbs 
Silicon 10000 lbs 

 
SARA 313 (TRI Reporting) 

Chemical Identity 
Reporting threshold 
for other users 

Reporting threshold for 
manufacturing and processing 

Aluminum and/or aluminum alloys (as 
Al) 

10000 lbs 25000 lbs.  

Lithium carbonate 10000 lbs 25000 lbs.  
 

Clean Water Act Section 311 Hazardous Substances (40 CFR 117.3) 
None present or none present in regulated quantities. 

 
Clean Air Act (CAA) Section 112(r) Accidental Release Prevention (40 CFR 68.130): 

None present or none present in regulated quantities. 
 

US State Regulations 
US. California Proposition 65 

 

WARNING 

Cancer and Reproductive Harm - www.P65Warnings.ca.gov 

 

WARNING:  This product contains or produces a chemical known to the State of California to cause cancer and 
birth defects (or other reproductive harm).  (California Health & Safety Code Section 25249.5 et seq.) 
WARNING: Cancer and Reproductive Harm – www.P65Warnings.ca.gov 
 
US. New Jersey Worker and Community Right-to-Know Act 

Chemical Identity 
Iron oxide 
Aluminum and/or aluminum alloys (as Al) 
Magnesium oxide 
Lithium carbonate 
Magnesium 

 
US. Massachusetts RTK - Substance List 

No ingredient regulated by MA Right-to-Know Law present. 
 
US. Pennsylvania RTK - Hazardous Substances 

Chemical Identity 
Iron oxide 
Aluminum and/or aluminum alloys (as Al) 
Magnesium oxide 
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Magnesium 
 
US. Rhode Island RTK 

No ingredient regulated by RI Right-to-Know Law present. 
 
Canada Federal Regulations 

List of Toxic Substances (CEPA, Schedule 1) 

Chemical Identity  
Iron oxide  
Aluminum and/or 
aluminum alloys (as Al) 

 

Magnesium oxide  
Barium fluoride  
Titanium dioxide  

 
Export Control List (CEPA 1999, Schedule 3) 

Not Regulated 
 

National Pollutant Release Inventory (NPRI) 
Canada. National Pollutant Release Inventory (NPRI) Substances, Part 5, VOCs with Additional 
Reporting Requirements 
NPRI PT5 Not Regulated 

Canada. National Pollutant Release Inventory (NPRI) (Schedule 1, Parts 1-4) 
NPRI Not Regulated 

 
Greenhouse Gases 

Not Regulated 
 

Controlled Drugs and Substances Act 
CA CDSI Not Regulated 

CA CDSII Not Regulated 

CA CDSIII Not Regulated 

CA CDSIV Not Regulated 

CA CDSV Not Regulated 

CA CDSVII Not Regulated 

CA CDSVIII Not Regulated 

 
Precursor Control Regulations 

Not Regulated 
 
Mexico. Substances subject to reporting for the pollutant release and transfer registry (PRTR): Not applicable 
 
Inventory Status:

Australia AICS: On or in compliance with the inventory 
Canada DSL Inventory List: One or more components are not listed or are exempt from listing. 
EINECS, ELINCS or NLP: On or in compliance with the inventory 
Japan (ENCS) List: One or more components are not listed or are exempt from listing. 
China Inv. Existing Chemical Substances: On or in compliance with the inventory 
Korea Existing Chemicals Inv. (KECI): On or in compliance with the inventory 
Canada NDSL Inventory: One or more components are not listed or are exempt from listing. 
Philippines PICCS: One or more components are not listed or are exempt from listing. 
US TSCA Inventory: On or in compliance with the inventory 
New Zealand Inventory of Chemicals: On or in compliance with the inventory 
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Japan ISHL Listing: One or more components are not listed or are exempt from listing. 
Japan Pharmacopoeia Listing: One or more components are not listed or are exempt from listing. 
Mexico INSQ: One or more components are not listed or are exempt from listing. 
Ontario Inventory: On or in compliance with the inventory 
Taiwan Chemical Substance Inventory: On or in compliance with the inventory 

 
16.  OTHER INFORMATION 
 
Definitions:   
 

Revision Date: 10/03/2018 
 

Further Information: Additional information is available by request. 
 

Disclaimer: The Lincoln Electric Company urges each end user and recipient of this SDS 
to study it carefully.  See also www.lincolnelectric.com/safety.  If necessary, 
consult an industrial hygienist or other expert to understand this information 
and safeguard the environment and protect workers from potential hazards 
associated with the handling or use of this product.  This information is 
believed to be accurate as of the revision date shown above.  However, no 
warranty, expressed or implied, is given.  Because the conditions or methods 
of use are beyond Lincoln Electric’s control, we assume no liability resulting 
from the use of this product.  Regulatory requirements are subject to change 
and may differ between various locations.  Compliance with all applicable 
Federal, State, Provincial, and local laws and regulations remain the 
responsibility of the user. 
 
© 2018 Lincoln Global, Inc.  All Rights Reserved. 
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SAFETY DATA SHEET 
 

1.  PRODUCT AND COMPANY IDENTIFICATION 
 
Product Name: Innershield® NR®-311 
Product Size: 5/64" (2.0 mm) 
 
Other means of identification 

SDS number: 200000000146 
 
Recommended use and restriction on use 

Recommended use: FCAW-S (Self-Shielded Flux Cored Arc Welding) 
Restrictions on use: Not known.  Read this SDS before using this product.  

 
Manufacturer/Importer/Supplier/Distributor Information 

Company Name: The Lincoln Electric Company 
Address: 22801 Saint Clair Avenue 

Cleveland, Ohio 44117 
USA 

Telephone: +1 (216) 481-8100 
Contact Person: Safety Data Sheet Questions: www.lincolnelectric.com/sds 

Arc Welding Safety Information: www.lincolnelectric.com/safety 
 

Company Name: The Lincoln Electric Company of Canada LP 
Address: 179 Wicksteed Avenue 

Toronto, Ontario M4G 2B9 
Canada 

Telephone: +1 (416) 421-2600 
Contact Person: Safety Data Sheet Questions: www.lincolnelectric.com/sds 

Arc Welding Safety Information: www.lincolnelectric.com/safety 
 
Emergency telephone number:  

USA/Canada/Mexico +1 (888) 609-1762  
Americas/Europe  +1 (216) 383-8962  
Asia Pacific   +1 (216) 383-8966  
Middle East/Africa  +1 (216) 383-8969  
           
3E Company Access Code: 333988   

 
2.  HAZARDS IDENTIFICATION 
 
Classified according to the criteria of the Globally Harmonized System of Classification and Labeling of Chemicals 
(GHS), The United States Occupational Safety and Health Administration’s Hazard Communication Standard (29 
CFR 1910.1200), Canada’s Hazardous Product Regulations and Mexico’s Harmonized System for the Identification 
and Communication of Hazards and Risks from Hazardous Chemicals in the Workplace.  
 
Hazard Classification Not classified as hazardous according to applicable GHS hazard classification 

criteria. 
 

Hazard Symbol: No symbol 
 

Signal Word: No signal word. 
 

Hazard Statement: Not applicable 
 

Precautionary Not applicable 

Label Elements 
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Statements: 
 

Other hazards which do not 
result in GHS classification: 

Electrical Shock can kill.  If welding must be performed in damp locations or 
with wet clothing, on metal structures or when in cramped positions such as 
sitting, kneeling or lying, or if there is a high risk of unavoidable or 
accidental contact with work piece, use the following equipment: 
Semiautomatic DC Welder, DC Manual (Stick) Welder, or AC Welder with 
Reduced Voltage Control. 
 
Arc rays can injure eyes and burn skin.  Welding arc and sparks can ignite 
combustibles and flammable materials.  Overexposure to welding fumes 
and gases can be hazardous.  Read and understand the manufacturer’s 
instructions, Safety Data Sheets and the precautionary labels before using 
this product.  Refer to Section 8. 

 
Substance(s) formed under the 
conditions of use: 

The welding fume produced from this welding electrode may contain the 
following constituent(s) and/or their complex metallic oxides as well as solid 
particles or other constituents from the consumables, base metal, or base 
metal coating not listed below. 

 
Chemical Identity CAS-No. 

Carbon dioxide 124-38-9 
Carbon monoxide 630-08-0 
Nitrogen dioxide 10102-44-0 

Ozone 10028-15-6 
Manganese 7439-96-5 
Barium and soluble compounds (as Ba) 7440-39-3 
Nickel 7440-02-0 

 
3.  COMPOSITION / INFORMATION ON INGREDIENTS 
 

Reportable Hazardous Ingredients  
Mixtures 

Chemical Identity CAS number Content in percent (%)* 

Iron 7439-89-6 50 - <100% 

Calcium fluoride 7789-75-5 1 - <5% 
Aluminum and/or aluminum alloys (as Al) 7429-90-5 1 - <5% 
Magnesium 7439-95-4 1 - <5% 
Limestone 1317-65-3 1 - <5% 
Iron oxide 1309-37-1 0.1 - <1% 
Lithium carbonate 554-13-2 0.1 - <1% 

Manganese 7439-96-5 0.1 - <1% 
Potassium fluorosilicate 16871-90-2 0.1 - <1% 
Lithium fluoride 7789-24-4 0.1 - <1% 
Barium carbonate 513-77-9 0.1 - <1% 

* All concentrations are percent by weight unless ingredient is a gas. Gas concentrations are in percent by volume. 
 
 
Composition Comments: The term “Hazardous Ingredients” should be interpreted as a term defined 

in Hazard Communication standards and does not necessarily imply the 
existence of a welding hazard.  The product may contain additional non-
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hazardous ingredients or may form additional compounds under the 
condition of use.  Refer to Sections 2 and 8 for more information. 

 
4.  FIRST AID MEASURES 
 
Ingestion:  Avoid hand, clothing, food, and drink contact with fluxes, metal fume or 

powder which can cause ingestion of particulate during hand to mouth 
activities such as drinking, eating, smoking, etc.  If ingested, do not induce 
vomiting.  Contact a poison control center.  Unless the poison control center 
advises otherwise, wash out mouth thoroughly with water.  If symptoms 
develop, seek medical attention at once.  

 
Inhalation: Move to fresh air if breathing is difficult.  If breathing has stopped, perform 

artificial respiration and obtain medical assistance at once.  
 
Skin Contact: Remove contaminated clothing and wash the skin thoroughly with soap and 

water.  For reddened or blistered skin, or thermal burns, obtain medical 
assistance at once.  

 
Eye contact: Dust or fume from this product should be flushed from the eyes with 

copious amounts of clean, tepid water until transported to an emergency 
medical facility. Do not allow victim to rub or keep eyes tightly closed.  
Obtain medical assistance at once. 
 
Arc rays can injure eyes.  If exposed to arc rays, move victim to dark room, 
remove contact lenses as necessary for treatment, cover eyes with a 
padded dressing and rest.  Obtain medical assistance if symptoms persist.  

 
Most important symptoms/effects, acute and delayed 
Symptoms: Short-term (acute) overexposure to fumes and gases from welding and 

allied processes may result in discomfort such as metal fume fever, 
dizziness, nausea, or dryness or irritation of nose, throat, or eyes.  May 
aggravate pre-existing respiratory problems (e.g. asthma, emphysema). 
Long-term (chronic) overexposure to fumes and gases from welding and 
allied processes can lead to siderosis (iron deposits in lung), central 
nervous system effects, bronchitis and other pulmonary effects.  Refer to 
Section 11 for more information.  

 
Hazards: The hazards associated with welding and its allied processes such as 

soldering and brazing are complex and may include physical and health 
hazards such as but not limited to electric shock, physical strains, radiation 
burns (eye flash), thermal burns due to hot metal or spatter and potential 
health effects of overexposure to fumes, gases or dusts potentially 
generated during the use of this product. Refer to Section 11 for more 
information.  

 
Indication of immediate medical attention and special treatment needed  
Treatment: Treat symptomatically.  

 
5.  FIRE-FIGHTING MEASURES 
 
General Fire Hazards: As shipped, this product is nonflammable.  However, welding arc and 

sparks as well as open flames and hot surfaces associated with brazing 
and soldering can ignite combustible and flammable materials. Read and 
understand American National Standard Z49.1, "Safety in Welding, Cutting 
and Allied Processes” and National Fire Protection Association NFPA 51B, 
“Standard for Fire Prevention during Welding, Cutting and Other Hot Work” 
before using this product.  
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Suitable (and unsuitable) extinguishing media 
Suitable extinguishing media: As shipped, the product will not burn. In case of fire in the surroundings: 

use appropriate extinguishing agent.  
 
Unsuitable extinguishing 
media: 

Do not use water jet as an extinguisher, as this will spread the fire.  

 
Specific hazards arising from 
the chemical: 

Welding arc and sparks can ignite combustibles and flammable products.  

 
Special protective equipment and precautions for firefighters 
Special fire fighting 
procedures: 

Use standard firefighting procedures and consider the hazards of other 
involved materials.  

 
Special protective equipment 
for fire-fighters: 

Selection of respiratory protection for fire fighting: follow the general fire 
precautions indicated in the workplace. Self-contained breathing apparatus 
and full protective clothing must be worn in case of fire.  

 
6.  ACCIDENTAL RELEASE MEASURES 
 
Personal precautions, 
protective equipment and 
emergency procedures: 

If airborne dust and/or fume is present, use adequate engineering controls 
and, if needed, personal protection to prevent overexposure. Refer to 
recommendations in Section 8.  

 
Methods and material for 
containment and cleaning up: 

Absorb with sand or other inert absorbent. Stop the flow of material, if this is 
without risk. Clean up spills immediately, observing precautions in the 
personal protective equipment in Section 8.  Avoid generating dust. Prevent 
product from entering any drains, sewers or water sources.  Refer to 
Section 13 for proper disposal.  

 
Environmental Precautions: Avoid release to the environment. Prevent further leakage or spillage if safe 

to do so. Do not contaminate water sources or sewer. Environmental 
manager must be informed of all major spillages.  

 
7.  HANDLING AND STORAGE 
 
Precautions for safe handling: Prevent formation of dust.  Provide appropriate exhaust ventilation at 

places where dust is formed. 
 
Read and understand the manufacturer's instruction and the precautionary 
label on the product.  Refer to Lincoln Safety Publications at 
www.lincolnelectric.com/safety.  See American National Standard Z49.1, 
"Safety In Welding, Cutting and Allied Processes" published by the 
American Welding Society, http://pubs.aws.org and OSHA Publication 2206 
(29CFR1910), U.S. Government Printing Office, www.gpo.gov.  

 
Conditions for safe storage, 
including any incompatibilities: 

Store in closed original container in a dry place. Store in accordance with 
local/regional/national regulations. Store away from incompatible materials.  

 
8.  EXPOSURE CONTROLS / PERSONAL PROTECTION 
 

Control Parameters 
Occupational Exposure Limits: US 

Chemical Identity Type Exposure Limit Values Source 

Calcium fluoride - as F TWA  2.5 mg/m3 US. ACGIH Threshold Limit Values (12 
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2010) 
 PEL  2.5 mg/m3 US. OSHA Table Z-1 Limits for Air 

Contaminants (29 CFR 1910.1000) (02 
2006) 

Calcium fluoride - Dust. TWA  2.5 mg/m3 US. OSHA Table Z-2 (29 CFR 1910.1000) 
(02 2006) 

Aluminum and/or aluminum 
alloys (as Al) - Respirable 
fraction. 

TWA  1 mg/m3 US. ACGIH Threshold Limit Values (12 
2010) 

Aluminum and/or aluminum 
alloys (as Al) - Total dust. - 
as Al 

PEL  15 mg/m3 US. OSHA Table Z-1 Limits for Air 
Contaminants (29 CFR 1910.1000) (02 
2006) 

Aluminum and/or aluminum 
alloys (as Al) - Welding fume 
or pyrophoric powder. - as Al 

REL  5 mg/m3 US. NIOSH: Pocket Guide to Chemical 
Hazards (2005) 

Aluminum and/or aluminum 
alloys (as Al) - Respirable. 

REL  5 mg/m3 US. NIOSH: Pocket Guide to Chemical 
Hazards (2005) 

Aluminum and/or aluminum 
alloys (as Al) - Total 

REL  10 mg/m3 US. NIOSH: Pocket Guide to Chemical 
Hazards (2005) 

Aluminum and/or aluminum 
alloys (as Al) - Respirable 
fraction. - as Al 

PEL  5 mg/m3 US. OSHA Table Z-1 Limits for Air 
Contaminants (29 CFR 1910.1000) (03 
2016) 

Limestone - Total dust. PEL  15 mg/m3 US. OSHA Table Z-1 Limits for Air 
Contaminants (29 CFR 1910.1000) (02 
2006) 

Limestone - Respirable 
fraction. 

PEL  5 mg/m3 US. OSHA Table Z-1 Limits for Air 
Contaminants (29 CFR 1910.1000) (02 
2006) 

Limestone - Respirable. REL  5 mg/m3 US. NIOSH: Pocket Guide to Chemical 
Hazards (2005) 

Limestone - Total REL  10 mg/m3 US. NIOSH: Pocket Guide to Chemical 
Hazards (2005) 

Iron oxide - Respirable 
fraction. 

TWA  5 mg/m3 US. ACGIH Threshold Limit Values (12 
2010) 

Iron oxide - Fume. PEL  10 mg/m3 US. OSHA Table Z-1 Limits for Air 
Contaminants (29 CFR 1910.1000) (02 
2006) 

Iron oxide - Dust and fume. - 
as Fe 

REL  5 mg/m3 US. NIOSH: Pocket Guide to Chemical 
Hazards (2005) 

Manganese - Fume. - as Mn Ceiling  5 mg/m3 US. OSHA Table Z-1 Limits for Air 
Contaminants (29 CFR 1910.1000) (02 
2006) 

 REL  1 mg/m3 US. NIOSH: Pocket Guide to Chemical 
Hazards (2005) 

 STEL  3 mg/m3 US. NIOSH: Pocket Guide to Chemical 
Hazards (2005) 

Manganese - Inhalable 
fraction. - as Mn 

TWA  0.1 mg/m3 US. ACGIH Threshold Limit Values (03 
2014) 

Manganese - Respirable 
fraction. - as Mn 

TWA  0.02 mg/m3 US. ACGIH Threshold Limit Values (03 
2014) 

Potassium fluorosilicate - as 
F 

TWA  2.5 mg/m3 US. ACGIH Threshold Limit Values (12 
2010) 

 REL  2.5 mg/m3 US. NIOSH: Pocket Guide to Chemical 
Hazards (2005) 

 PEL  2.5 mg/m3 US. OSHA Table Z-1 Limits for Air 
Contaminants (29 CFR 1910.1000) (02 
2006) 

Potassium fluorosilicate - 
Dust. 

TWA  2.5 mg/m3 US. OSHA Table Z-2 (29 CFR 1910.1000) 
(02 2006) 

Lithium fluoride - as F TWA  2.5 mg/m3 US. ACGIH Threshold Limit Values (12 
2010) 

 REL  2.5 mg/m3 US. NIOSH: Pocket Guide to Chemical 
Hazards (2005) 

 PEL  2.5 mg/m3 US. OSHA Table Z-1 Limits for Air 
Contaminants (29 CFR 1910.1000) (02 
2006) 

Lithium fluoride - Dust. TWA  2.5 mg/m3 US. OSHA Table Z-2 (29 CFR 1910.1000) 
(02 2006) 

Barium carbonate - as Ba TWA  0.5 mg/m3 US. ACGIH Threshold Limit Values (12 
2010) 
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 REL  0.5 mg/m3 US. NIOSH: Pocket Guide to Chemical 
Hazards (2005) 

 PEL  0.5 mg/m3 US. OSHA Table Z-1 Limits for Air 
Contaminants (29 CFR 1910.1000) (02 
2006) 

 
Occupational Exposure Limits: Canada 

Chemical Identity Type Exposure Limit Values Source 

Calcium fluoride - as F TWA  2.5 mg/m3 Canada. Alberta OELs (Occupational 
Health & Safety Code, Schedule 1, Table 
2) (07 2009) 

 TWA  2.5 mg/m3 Canada. Alberta OELs (Occupational 
Health & Safety Code, Schedule 1, Table 
2) (07 2009) 

 TWA  2.5 mg/m3 Canada. British Columbia OELs. 
(Occupational Exposure Limits for 
Chemical Substances, Occupational 
Health and Safety Regulation 296/97, as 
amended) (07 2007) 

 TWA  2.5 mg/m3 Canada. Manitoba OELs (Reg. 217/2006, 
The Workplace Safety And Health Act) 
(03 2011) 

 TWA  2.5 mg/m3 Canada. Ontario OELs. (Control of 
Exposure to Biological or Chemical 
Agents) (11 2010) 

 8 HR ACL  2.5 mg/m3 Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21) (05 2009) 

 15 MIN 
ACL 

 5 mg/m3 Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21) (05 2009) 

 TWA  2.5 mg/m3 Canada. Quebec OELs. (Ministry of Labor 
- Regulation Respecting the Quality of the 
Work Environment) (09 2017) 

Aluminum and/or aluminum 
alloys (as Al) - Pyrophoric 
powder. - as Al 

TWA  5 mg/m3 Canada. Alberta OELs (Occupational 
Health & Safety Code, Schedule 1, Table 
2) (07 2009) 

Aluminum and/or aluminum 
alloys (as Al) - Dust. 

TWA  10 mg/m3 Canada. Alberta OELs (Occupational 
Health & Safety Code, Schedule 1, Table 
2) (07 2009) 

Aluminum and/or aluminum 
alloys (as Al) - Respirable. 

TWA  1 mg/m3 Canada. British Columbia OELs. 
(Occupational Exposure Limits for 
Chemical Substances, Occupational 
Health and Safety Regulation 296/97, as 
amended) (07 2007) 

Aluminum and/or aluminum 
alloys (as Al) - Respirable 
fraction. 

TWA  1 mg/m3 Canada. Manitoba OELs (Reg. 217/2006, 
The Workplace Safety And Health Act) 
(03 2011) 

 TWA  1 mg/m3 Canada. Ontario OELs. (Control of 
Exposure to Biological or Chemical 
Agents) (11 2010) 

Aluminum and/or aluminum 
alloys (as Al) - Pyrophoric 
powder. - as Al 

8 HR ACL  5 mg/m3 Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21) (05 2009) 

Aluminum and/or aluminum 
alloys (as Al) - Dust. - as Al 

8 HR ACL  10 mg/m3 Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21) (05 2009) 

Aluminum and/or aluminum 
alloys (as Al) - Pyrophoric 
powder. - as Al 

15 MIN 
ACL 

 10 mg/m3 Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21) (05 2009) 

Aluminum and/or aluminum 
alloys (as Al) - Dust. - as Al 

15 MIN 
ACL 

 20 mg/m3 Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21) (05 2009) 

Aluminum and/or aluminum 
alloys (as Al) 

TWA  10 mg/m3 Canada. Quebec OELs. (Ministry of Labor 
- Regulation Respecting the Quality of the 
Work Environment) (09 2017) 

Aluminum and/or aluminum 
alloys (as Al) - as Al 

TWA  5 mg/m3 Canada. Quebec OELs. (Ministry of Labor 
- Regulation Respecting the Quality of the 
Work Environment) (09 2017) 
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Aluminum and/or aluminum 
alloys (as Al) - Welding fume. 
- as Al 

TWA  5 mg/m3 Canada. Quebec OELs. (Ministry of Labor 
- Regulation Respecting the Quality of the 
Work Environment) (09 2017) 

Limestone TWA  10 mg/m3 Canada. Alberta OELs (Occupational 
Health & Safety Code, Schedule 1, Table 
2) (07 2009) 

Limestone - Total dust. STEL  20 mg/m3 Canada. British Columbia OELs. 
(Occupational Exposure Limits for 
Chemical Substances, Occupational 
Health and Safety Regulation 296/97, as 
amended) (07 2007) 

 TWA  10 mg/m3 Canada. British Columbia OELs. 
(Occupational Exposure Limits for 
Chemical Substances, Occupational 
Health and Safety Regulation 296/97, as 
amended) (07 2007) 

Limestone - Respirable 
fraction. 

TWA  3 mg/m3 Canada. British Columbia OELs. 
(Occupational Exposure Limits for 
Chemical Substances, Occupational 
Health and Safety Regulation 296/97, as 
amended) (07 2007) 

Limestone 8 HR ACL  10 mg/m3 Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21) (05 2009) 

 15 MIN 
ACL 

 20 mg/m3 Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21) (05 2009) 

Limestone - Total dust. TWA  10 mg/m3 Canada. Quebec OELs. (Ministry of Labor 
- Regulation Respecting the Quality of the 
Work Environment) (09 2017) 

Iron oxide - Respirable. TWA  5 mg/m3 Canada. Alberta OELs (Occupational 
Health & Safety Code, Schedule 1, Table 
2) (07 2009) 

Iron oxide - Total dust. TWA  10 mg/m3 Canada. British Columbia OELs. 
(Occupational Exposure Limits for 
Chemical Substances, Occupational 
Health and Safety Regulation 296/97, as 
amended) (07 2007) 

Iron oxide - Dust. - as Fe TWA  5 mg/m3 Canada. British Columbia OELs. 
(Occupational Exposure Limits for 
Chemical Substances, Occupational 
Health and Safety Regulation 296/97, as 
amended) (07 2007) 

Iron oxide - Fume. - as Fe STEL  10 mg/m3 Canada. British Columbia OELs. 
(Occupational Exposure Limits for 
Chemical Substances, Occupational 
Health and Safety Regulation 296/97, as 
amended) (07 2007) 

Iron oxide - Respirable 
fraction. 

TWA  3 mg/m3 Canada. British Columbia OELs. 
(Occupational Exposure Limits for 
Chemical Substances, Occupational 
Health and Safety Regulation 296/97, as 
amended) (07 2007) 

Iron oxide - Fume. - as Fe TWA  5 mg/m3 Canada. British Columbia OELs. 
(Occupational Exposure Limits for 
Chemical Substances, Occupational 
Health and Safety Regulation 296/97, as 
amended) (07 2007) 

Iron oxide - Respirable 
fraction. 

TWA  5 mg/m3 Canada. Manitoba OELs (Reg. 217/2006, 
The Workplace Safety And Health Act) 
(03 2011) 

 TWA  5 mg/m3 Canada. Ontario OELs. (Control of 
Exposure to Biological or Chemical 
Agents) (11 2010) 

Iron oxide 8 HR ACL  10 mg/m3 Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21) (05 2009) 

 15 MIN 
ACL 

 20 mg/m3 Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21) (05 2009) 

Iron oxide - Dust and fume. - 
as Fe 

15 MIN 
ACL 

 10 mg/m3 Canada. Saskatchewan OELs 
(Occupational Health and Safety 
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Regulations, 1996, Table 21) (05 2009) 
 8 HR ACL  5 mg/m3 Canada. Saskatchewan OELs 

(Occupational Health and Safety 
Regulations, 1996, Table 21) (05 2009) 

Iron oxide - Total dust. TWA  10 mg/m3 Canada. Quebec OELs. (Ministry of Labor 
- Regulation Respecting the Quality of the 
Work Environment) (09 2017) 

Iron oxide - Dust and fume. - 
as Fe 

TWA  5 mg/m3 Canada. Quebec OELs. (Ministry of Labor 
- Regulation Respecting the Quality of the 
Work Environment) (09 2017) 

Manganese - as Mn TWA  0.2 mg/m3 Canada. Alberta OELs (Occupational 
Health & Safety Code, Schedule 1, Table 
2) (07 2009) 

 TWA  0.2 mg/m3 Canada. British Columbia OELs. 
(Occupational Exposure Limits for 
Chemical Substances, Occupational 
Health and Safety Regulation 296/97, as 
amended) (07 2007) 

 8 HR ACL  0.2 mg/m3 Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21) (05 2009) 

 15 MIN 
ACL 

 0.6 mg/m3 Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21) (05 2009) 

Manganese - Respirable 
fraction. - as Mn 

TWA  0.02 mg/m3 Canada. Manitoba OELs (Reg. 217/2006, 
The Workplace Safety And Health Act) 
(03 2014) 

Manganese - Inhalable 
fraction. - as Mn 

TWA  0.1 mg/m3 Canada. Manitoba OELs (Reg. 217/2006, 
The Workplace Safety And Health Act) 
(03 2014) 

Manganese - as Mn TWA  0.2 mg/m3 Canada. Ontario OELs. (Control of 
Exposure to Biological or Chemical 
Agents) (06 2015) 

Manganese - Fume, total 
dust. - as Mn 

TWA  0.2 mg/m3 Canada. Quebec OELs. (Ministry of Labor 
- Regulation Respecting the Quality of the 
Work Environment) (09 2017) 

Potassium fluorosilicate - as 
F 

TWA  2.5 mg/m3 Canada. Alberta OELs (Occupational 
Health & Safety Code, Schedule 1, Table 
2) (07 2009) 

 TWA  2.5 mg/m3 Canada. Alberta OELs (Occupational 
Health & Safety Code, Schedule 1, Table 
2) (07 2009) 

 TWA  2.5 mg/m3 Canada. British Columbia OELs. 
(Occupational Exposure Limits for 
Chemical Substances, Occupational 
Health and Safety Regulation 296/97, as 
amended) (07 2007) 

 TWA  2.5 mg/m3 Canada. Manitoba OELs (Reg. 217/2006, 
The Workplace Safety And Health Act) 
(03 2011) 

 TWA  2.5 mg/m3 Canada. Ontario OELs. (Control of 
Exposure to Biological or Chemical 
Agents) (11 2010) 

 8 HR ACL  2.5 mg/m3 Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21) (05 2009) 

 15 MIN 
ACL 

 5 mg/m3 Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21) (05 2009) 

 TWA  2.5 mg/m3 Canada. Quebec OELs. (Ministry of Labor 
- Regulation Respecting the Quality of the 
Work Environment) (12 2008) 

Lithium fluoride - as F TWA  2.5 mg/m3 Canada. Alberta OELs (Occupational 
Health & Safety Code, Schedule 1, Table 
2) (07 2009) 

 TWA  2.5 mg/m3 Canada. Alberta OELs (Occupational 
Health & Safety Code, Schedule 1, Table 
2) (07 2009) 

 TWA  2.5 mg/m3 Canada. British Columbia OELs. 
(Occupational Exposure Limits for 
Chemical Substances, Occupational 
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Health and Safety Regulation 296/97, as 
amended) (07 2007) 

 TWA  2.5 mg/m3 Canada. Manitoba OELs (Reg. 217/2006, 
The Workplace Safety And Health Act) 
(03 2011) 

 TWA  2.5 mg/m3 Canada. Ontario OELs. (Control of 
Exposure to Biological or Chemical 
Agents) (11 2010) 

 8 HR ACL  2.5 mg/m3 Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21) (05 2009) 

 15 MIN 
ACL 

 5 mg/m3 Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21) (05 2009) 

 TWA  2.5 mg/m3 Canada. Quebec OELs. (Ministry of Labor 
- Regulation Respecting the Quality of the 
Work Environment) (09 2017) 

Barium carbonate - as Ba TWA  0.5 mg/m3 Canada. Alberta OELs (Occupational 
Health & Safety Code, Schedule 1, Table 
2) (07 2009) 

 TWA  0.5 mg/m3 Canada. British Columbia OELs. 
(Occupational Exposure Limits for 
Chemical Substances, Occupational 
Health and Safety Regulation 296/97, as 
amended) (07 2007) 

 TWA  0.5 mg/m3 Canada. Manitoba OELs (Reg. 217/2006, 
The Workplace Safety And Health Act) 
(03 2011) 

 TWA  0.5 mg/m3 Canada. Ontario OELs. (Control of 
Exposure to Biological or Chemical 
Agents) (11 2010) 

 8 HR ACL  0.5 mg/m3 Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21) (05 2009) 

 15 MIN 
ACL 

 1.5 mg/m3 Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21) (05 2009) 

 TWA  0.5 mg/m3 Canada. Quebec OELs. (Ministry of Labor 
- Regulation Respecting the Quality of the 
Work Environment) (09 2017) 

 
Occupational Exposure Limits: Mexico 

Chemical Identity Type Exposure Limit Values Source 

Iron - as Fe VLE-PPT  1 mg/m3 Mexico. OELs. (NOM-010-STPS-2014 
Chemical Pollutants at the Workplace; 
Assessment and Control) (04 2014) 

Calcium fluoride - as F VLE-PPT  2.5 mg/m3 Mexico. OELs. (NOM-010-STPS-2014 
Chemical Pollutants at the Workplace; 
Assessment and Control) (04 2014) 

Aluminum and/or aluminum 
alloys (as Al) - Respirable 
fraction. 

VLE-PPT  1 mg/m3 Mexico. OELs. (NOM-010-STPS-2014 
Chemical Pollutants at the Workplace; 
Assessment and Control) (04 2014) 

Iron oxide - Respirable 
fraction. 

VLE-PPT  5 mg/m3 Mexico. OELs. (NOM-010-STPS-2014 
Chemical Pollutants at the Workplace; 
Assessment and Control) (04 2014) 

Manganese - as Mn VLE-PPT  0.2 mg/m3 Mexico. OELs. (NOM-010-STPS-2014 
Chemical Pollutants at the Workplace; 
Assessment and Control) (04 2014) 

Potassium fluorosilicate - as 
F 

VLE-PPT  2.5 mg/m3 Mexico. OELs. (NOM-010-STPS-2014 
Chemical Pollutants at the Workplace; 
Assessment and Control) (04 2014) 

Lithium fluoride - as F VLE-PPT  2.5 mg/m3 Mexico. OELs. (NOM-010-STPS-2014 
Chemical Pollutants at the Workplace; 
Assessment and Control) (04 2014) 

Barium carbonate - as Ba VLE-PPT  0.5 mg/m3 Mexico. OELs. (NOM-010-STPS-2014 
Chemical Pollutants at the Workplace; 
Assessment and Control) (04 2014) 

 
Biological Limit Values: US 
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Chemical Identity Exposure Limit Values Source 

Calcium fluoride (Fluoride: 
Sampling time: Prior to shift.) 

2 mg/l (Urine) ACGIH BEI (03 2013) 

Calcium fluoride (Fluoride: 
Sampling time: End of shift.) 

3 mg/l (Urine) ACGIH BEI (03 2013) 

Potassium fluorosilicate 
(Fluoride: Sampling time: 
Prior to shift.) 

2 mg/l (Urine) ACGIH BEI (03 2013) 

Potassium fluorosilicate 
(Fluoride: Sampling time: 
End of shift.) 

3 mg/l (Urine) ACGIH BEI (03 2013) 

Lithium fluoride (Fluoride: 
Sampling time: Prior to shift.) 

2 mg/l (Urine) ACGIH BEI (03 2013) 

Lithium fluoride (Fluoride: 
Sampling time: End of shift.) 

3 mg/l (Urine) ACGIH BEI (03 2013) 

 
Biological Limit Values: Mexico 

Chemical Identity Exposure Limit Values Source 

Calcium fluoride (fluorides: 
Sampling time: Prior to shift.) 

3 mg/g (Creatinine in urine) MX IBE (06 2012) 

Calcium fluoride (fluorides: 
Sampling time: End of shift.) 

10 mg/g (Creatinine in urine) MX IBE (06 2012) 

Potassium fluorosilicate 
(fluorides: Sampling time: 
Prior to shift.) 

3 mg/g (Creatinine in urine) MX IBE (06 2012) 

Potassium fluorosilicate 
(fluorides: Sampling time: 
End of shift.) 

10 mg/g (Creatinine in urine) MX IBE (06 2012) 

Lithium fluoride (fluorides: 
Sampling time: End of shift.) 

10 mg/g (Creatinine in urine) MX IBE (06 2012) 

Lithium fluoride (fluorides: 
Sampling time: Prior to shift.) 

3 mg/g (Creatinine in urine) MX IBE (06 2012) 

 
Additional exposure limits under the conditions of use: US 

Chemical Identity Type Exposure Limit Values Source 

Carbon dioxide TWA 5,000 ppm   US. ACGIH Threshold Limit Values (12 
2010) 

 STEL 30,000 ppm   US. ACGIH Threshold Limit Values (12 
2010) 

 PEL 5,000 ppm 9,000 mg/m3 US. OSHA Table Z-1 Limits for Air 
Contaminants (29 CFR 1910.1000) (02 
2006) 

 STEL 30,000 ppm 54,000 mg/m3 US. NIOSH: Pocket Guide to Chemical 
Hazards (2005) 

 REL 5,000 ppm 9,000 mg/m3 US. NIOSH: Pocket Guide to Chemical 
Hazards (2005) 

Carbon monoxide TWA 25 ppm   US. ACGIH Threshold Limit Values (12 
2010) 

 PEL 50 ppm 55 mg/m3 US. OSHA Table Z-1 Limits for Air 
Contaminants (29 CFR 1910.1000) (02 
2006) 

 REL 35 ppm 40 mg/m3 US. NIOSH: Pocket Guide to Chemical 
Hazards (2005) 

 Ceil_Time 200 ppm 229 mg/m3 US. NIOSH: Pocket Guide to Chemical 
Hazards (2005) 

Nitrogen dioxide TWA 0.2 ppm   US. ACGIH Threshold Limit Values (02 
2012) 

 Ceiling 5 ppm 9 mg/m3 US. OSHA Table Z-1 Limits for Air 
Contaminants (29 CFR 1910.1000) (02 
2006) 

 STEL 1 ppm 1.8 mg/m3 US. NIOSH: Pocket Guide to Chemical 
Hazards (2005) 

Ozone PEL 0.1 ppm 0.2 mg/m3 US. OSHA Table Z-1 Limits for Air 
Contaminants (29 CFR 1910.1000) (02 
2006) 
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 Ceil_Time 0.1 ppm 0.2 mg/m3 US. NIOSH: Pocket Guide to Chemical 
Hazards (2005) 

 TWA 0.05 ppm   US. ACGIH Threshold Limit Values (03 
2014) 

 TWA 0.20 ppm   US. ACGIH Threshold Limit Values (03 
2014) 

 TWA 0.10 ppm   US. ACGIH Threshold Limit Values (03 
2014) 

 TWA 0.08 ppm   US. ACGIH Threshold Limit Values (03 
2014) 

Manganese - Fume. - as Mn Ceiling  5 mg/m3 US. OSHA Table Z-1 Limits for Air 
Contaminants (29 CFR 1910.1000) (02 
2006) 

 REL  1 mg/m3 US. NIOSH: Pocket Guide to Chemical 
Hazards (2005) 

 STEL  3 mg/m3 US. NIOSH: Pocket Guide to Chemical 
Hazards (2005) 

Manganese - Inhalable 
fraction. - as Mn 

TWA  0.1 mg/m3 US. ACGIH Threshold Limit Values (03 
2014) 

Manganese - Respirable 
fraction. - as Mn 

TWA  0.02 mg/m3 US. ACGIH Threshold Limit Values (03 
2014) 

Barium and soluble 
compounds (as Ba) - as Ba 

TWA  0.5 mg/m3 US. ACGIH Threshold Limit Values (12 
2010) 

 PEL  0.5 mg/m3 US. OSHA Table Z-1 Limits for Air 
Contaminants (29 CFR 1910.1000) (01 
2017) 

Nickel - Inhalable fraction. TWA  1.5 mg/m3 US. ACGIH Threshold Limit Values (12 
2010) 

Nickel - as Ni PEL  1 mg/m3 US. OSHA Table Z-1 Limits for Air 
Contaminants (29 CFR 1910.1000) (02 
2006) 

 REL  0.015 mg/m3 US. NIOSH: Pocket Guide to Chemical 
Hazards (2005) 

 
Additional exposure limits under the conditions of use: Canada 

Chemical Identity Type Exposure Limit Values Source 

Carbon dioxide STEL 30,000 ppm 54,000 mg/m3 Canada. Alberta OELs (Occupational 
Health & Safety Code, Schedule 1, Table 
2) (07 2009) 

 TWA 5,000 ppm 9,000 mg/m3 Canada. Alberta OELs (Occupational 
Health & Safety Code, Schedule 1, Table 
2) (07 2009) 

 TWA 5,000 ppm   Canada. British Columbia OELs. 
(Occupational Exposure Limits for 
Chemical Substances, Occupational 
Health and Safety Regulation 296/97, as 
amended) (07 2007) 

 STEL 15,000 ppm   Canada. British Columbia OELs. 
(Occupational Exposure Limits for 
Chemical Substances, Occupational 
Health and Safety Regulation 296/97, as 
amended) (07 2007) 

 TWA 5,000 ppm   Canada. Manitoba OELs (Reg. 217/2006, 
The Workplace Safety And Health Act) 
(03 2011) 

 STEL 30,000 ppm   Canada. Manitoba OELs (Reg. 217/2006, 
The Workplace Safety And Health Act) 
(03 2011) 

 STEL 30,000 ppm   Canada. Ontario OELs. (Control of 
Exposure to Biological or Chemical 
Agents) (11 2010) 

 TWA 5,000 ppm   Canada. Ontario OELs. (Control of 
Exposure to Biological or Chemical 
Agents) (11 2010) 

 8 HR ACL 5,000 ppm   Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21) (05 2009) 

 15 MIN 
ACL 

30,000 ppm   Canada. Saskatchewan OELs 
(Occupational Health and Safety 
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Regulations, 1996, Table 21) (05 2009) 
 TWA 5,000 ppm 9,000 mg/m3 Canada. Quebec OELs. (Ministry of Labor 

- Regulation Respecting the Quality of the 
Work Environment) (09 2017) 

 STEL 30,000 ppm 54,000 mg/m3 Canada. Quebec OELs. (Ministry of Labor 
- Regulation Respecting the Quality of the 
Work Environment) (09 2017) 

Carbon monoxide TWA 25 ppm 29 mg/m3 Canada. Alberta OELs (Occupational 
Health & Safety Code, Schedule 1, Table 
2) (07 2009) 

 TWA 25 ppm   Canada. British Columbia OELs. 
(Occupational Exposure Limits for 
Chemical Substances, Occupational 
Health and Safety Regulation 296/97, as 
amended) (07 2007) 

 STEL 100 ppm   Canada. British Columbia OELs. 
(Occupational Exposure Limits for 
Chemical Substances, Occupational 
Health and Safety Regulation 296/97, as 
amended) (07 2007) 

 TWA 25 ppm   Canada. Manitoba OELs (Reg. 217/2006, 
The Workplace Safety And Health Act) 
(03 2011) 

 TWA 25 ppm   Canada. Ontario OELs. (Control of 
Exposure to Biological or Chemical 
Agents) (07 2010) 

 8 HR ACL 25 ppm   Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21) (05 2009) 

 15 MIN 
ACL 

190 ppm   Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21) (05 2009) 

 TWA 35 ppm 40 mg/m3 Canada. Quebec OELs. (Ministry of Labor 
- Regulation Respecting the Quality of the 
Work Environment) (09 2017) 

 STEL 200 ppm 230 mg/m3 Canada. Quebec OELs. (Ministry of Labor 
- Regulation Respecting the Quality of the 
Work Environment) (09 2017) 

Nitrogen dioxide STEL 5 ppm 9.4 mg/m3 Canada. Alberta OELs (Occupational 
Health & Safety Code, Schedule 1, Table 
2) (07 2009) 

 TWA 3 ppm 5.6 mg/m3 Canada. Alberta OELs (Occupational 
Health & Safety Code, Schedule 1, Table 
2) (07 2009) 

 CEILING 1 ppm   Canada. British Columbia OELs. 
(Occupational Exposure Limits for 
Chemical Substances, Occupational 
Health and Safety Regulation 296/97, as 
amended) (07 2007) 

 TWA 0.2 ppm   Canada. Manitoba OELs (Reg. 217/2006, 
The Workplace Safety And Health Act) 
(03 2012) 

 STEL 5 ppm   Canada. Ontario OELs. (Control of 
Exposure to Biological or Chemical 
Agents) (11 2010) 

 TWA 3 ppm   Canada. Ontario OELs. (Control of 
Exposure to Biological or Chemical 
Agents) (11 2010) 

 8 HR ACL 3 ppm   Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21) (05 2009) 

 15 MIN 
ACL 

5 ppm   Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21) (05 2009) 

 TWA 3 ppm 5.6 mg/m3 Canada. Quebec OELs. (Ministry of Labor 
- Regulation Respecting the Quality of the 
Work Environment) (09 2017) 

Ozone STEL 0.3 ppm 0.6 mg/m3 Canada. Alberta OELs (Occupational 
Health & Safety Code, Schedule 1, Table 
2) (07 2009) 

 TWA 0.1 ppm 0.2 mg/m3 Canada. Alberta OELs (Occupational 
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Health & Safety Code, Schedule 1, Table 
2) (07 2009) 

 TWA 0.05 ppm   Canada. British Columbia OELs. 
(Occupational Exposure Limits for 
Chemical Substances, Occupational 
Health and Safety Regulation 296/97, as 
amended) (07 2007) 

 TWA 0.1 ppm   Canada. British Columbia OELs. 
(Occupational Exposure Limits for 
Chemical Substances, Occupational 
Health and Safety Regulation 296/97, as 
amended) (07 2007) 

 TWA 0.08 ppm   Canada. British Columbia OELs. 
(Occupational Exposure Limits for 
Chemical Substances, Occupational 
Health and Safety Regulation 296/97, as 
amended) (07 2007) 

 TWA 0.2 ppm   Canada. British Columbia OELs. 
(Occupational Exposure Limits for 
Chemical Substances, Occupational 
Health and Safety Regulation 296/97, as 
amended) (07 2007) 

 TWA 0.1 ppm 0.2 mg/m3 Canada. Ontario OELs. (Control of 
Exposure to Biological or Chemical 
Agents) (07 2010) 

 STEL 0.3 ppm 0.6 mg/m3 Canada. Ontario OELs. (Control of 
Exposure to Biological or Chemical 
Agents) (07 2010) 

 15 MIN 
ACL 

0.15 ppm   Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21) (05 2009) 

 8 HR ACL 0.05 ppm   Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21) (05 2009) 

 CEILING 0.1 ppm 0.2 mg/m3 Canada. Quebec OELs. (Ministry of Labor 
- Regulation Respecting the Quality of the 
Work Environment) (12 2008) 

 TWA 0.20 ppm   Canada. Manitoba OELs (Reg. 217/2006, 
The Workplace Safety And Health Act) 
(03 2014) 

 TWA 0.05 ppm   Canada. Manitoba OELs (Reg. 217/2006, 
The Workplace Safety And Health Act) 
(03 2014) 

 TWA 0.08 ppm   Canada. Manitoba OELs (Reg. 217/2006, 
The Workplace Safety And Health Act) 
(03 2014) 

 TWA 0.10 ppm   Canada. Manitoba OELs (Reg. 217/2006, 
The Workplace Safety And Health Act) 
(03 2014) 

Manganese - as Mn TWA  0.2 mg/m3 Canada. Alberta OELs (Occupational 
Health & Safety Code, Schedule 1, Table 
2) (07 2009) 

 TWA  0.2 mg/m3 Canada. British Columbia OELs. 
(Occupational Exposure Limits for 
Chemical Substances, Occupational 
Health and Safety Regulation 296/97, as 
amended) (07 2007) 

 8 HR ACL  0.2 mg/m3 Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21) (05 2009) 

 15 MIN 
ACL 

 0.6 mg/m3 Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21) (05 2009) 

Manganese - Respirable 
fraction. - as Mn 

TWA  0.02 mg/m3 Canada. Manitoba OELs (Reg. 217/2006, 
The Workplace Safety And Health Act) 
(03 2014) 

Manganese - Inhalable 
fraction. - as Mn 

TWA  0.1 mg/m3 Canada. Manitoba OELs (Reg. 217/2006, 
The Workplace Safety And Health Act) 
(03 2014) 

Manganese - as Mn TWA  0.2 mg/m3 Canada. Ontario OELs. (Control of 
Exposure to Biological or Chemical 
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Agents) (06 2015) 
Manganese - Fume, total 
dust. - as Mn 

TWA  0.2 mg/m3 Canada. Quebec OELs. (Ministry of Labor 
- Regulation Respecting the Quality of the 
Work Environment) (09 2017) 

Barium and soluble 
compounds (as Ba) - as Ba 

TWA  0.5 mg/m3 Canada. Alberta OELs (Occupational 
Health & Safety Code, Schedule 1, Table 
2) (07 2009) 

 TWA  0.5 mg/m3 Canada. British Columbia OELs. 
(Occupational Exposure Limits for 
Chemical Substances, Occupational 
Health and Safety Regulation 296/97, as 
amended) (07 2007) 

 TWA  0.5 mg/m3 Canada. Manitoba OELs (Reg. 217/2006, 
The Workplace Safety And Health Act) 
(03 2011) 

 TWA  0.5 mg/m3 Canada. Ontario OELs. (Control of 
Exposure to Biological or Chemical 
Agents) (11 2010) 

 8 HR ACL  0.5 mg/m3 Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21) (05 2009) 

 15 MIN 
ACL 

 1.5 mg/m3 Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21) (05 2009) 

Nickel TWA  1.5 mg/m3 Canada. Alberta OELs (Occupational 
Health & Safety Code, Schedule 1, Table 
2) (07 2009) 

 TWA  0.05 mg/m3 Canada. British Columbia OELs. 
(Occupational Exposure Limits for 
Chemical Substances, Occupational 
Health and Safety Regulation 296/97, as 
amended) (05 2013) 

Nickel - Inhalable fraction. TWA  1.5 mg/m3 Canada. Manitoba OELs (Reg. 217/2006, 
The Workplace Safety And Health Act) 
(03 2011) 

Nickel - Inhalable fraction. - 
as Ni 

8 HR ACL  1.5 mg/m3 Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21) (05 2009) 

 15 MIN 
ACL 

 3 mg/m3 Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21) (05 2009) 

 TWA  1 mg/m3 Canada. Ontario OELs. (Control of 
Exposure to Biological or Chemical 
Agents) (06 2015) 

Nickel TWA  1 mg/m3 Canada. Quebec OELs. (Ministry of Labor 
- Regulation Respecting the Quality of the 
Work Environment) (09 2017) 

 
Additional exposure limits under the conditions of use: Mexico 

Chemical Identity Type Exposure Limit Values Source 

Carbon dioxide VLE-CT 30,000 ppm   Mexico. OELs. (NOM-010-STPS-2014 
Chemical Pollutants at the Workplace; 
Assessment and Control) (04 2014) 

 VLE-PPT 5,000 ppm   Mexico. OELs. (NOM-010-STPS-2014 
Chemical Pollutants at the Workplace; 
Assessment and Control) (04 2014) 

Carbon monoxide VLE-PPT 25 ppm   Mexico. OELs. (NOM-010-STPS-2014 
Chemical Pollutants at the Workplace; 
Assessment and Control) (04 2014) 

Nitrogen dioxide VLE-PPT 0.2 ppm   Mexico. OELs. (NOM-010-STPS-2014 
Chemical Pollutants at the Workplace; 
Assessment and Control) (04 2014) 

Ozone VLE-P 0.1 ppm   Mexico. OELs. (NOM-010-STPS-2014 
Chemical Pollutants at the Workplace; 
Assessment and Control) (04 2014) 

Manganese - as Mn VLE-PPT  0.2 mg/m3 Mexico. OELs. (NOM-010-STPS-2014 
Chemical Pollutants at the Workplace; 
Assessment and Control) (04 2014) 

Barium and soluble VLE-PPT  0.5 mg/m3 Mexico. OELs. (NOM-010-STPS-2014 
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compounds (as Ba) - as Ba Chemical Pollutants at the Workplace; 
Assessment and Control) (04 2014) 

Nickel - Inhalable fraction. - 
as Ni 

VLE-PPT  1.5 mg/m3 Mexico. OELs. (NOM-010-STPS-2014 
Chemical Pollutants at the Workplace; 
Assessment and Control) (04 2014) 

 
Appropriate Engineering 
Controls 

Ventilation:  Use enough ventilation and local exhaust at the arc, flame or 
heat source to keep the fumes and gases from the worker's breathing zone 
and the general area.  Train the operator to keep their head out of the 
fumes. Keep exposure as low as possible.  

 
Individual protection measures, such as personal protective equipment 
General information: Exposure Guidelines: To reduce the potential for overexposure, use 

controls such as adequate ventilation and personal protective equipment 
(PPE).  Overexposure refers to exceeding applicable local limits, the 
American Conference of Governmental Industrial Hygienists (ACGIH) 
Threshold Limit Values (TLVs) or the Occupational Safety and Health 
Administration’s (OSHA) Permissible Exposure Limits (PELs). Workplace 
exposure levels should be established by competent industrial hygiene 
assessments. Unless exposure levels are confirmed to be below the 
applicable local limit, TLV or PEL, whichever is lower, respirator use is 
required.  Absent these controls, overexposure to one or more compound 
constituents, including those in the fume or airborne particles, may occur 
resulting in potential health hazards. According to the ACGIH, TLVs and 
Biological Exposure Indices (BEIs) “represent conditions under which 
ACGIH believes that nearly all workers may be repeatedly exposed without 
adverse health effects.” The ACGIH further states that the TLV-TWA should 
be used as a guide in the control of health hazards and should not be used 
to indicate a fine line between safe and dangerous exposures. See Section 
10 for information on constituents which have some potential to present 
health hazards. Welding consumables and materials being joined may 
contain chromium as an unintended trace element. Materials that contain 
chromium may produce some amount of hexavalent chromium (CrVI) and 
other chromium compounds as a byproduct in the fume.  In 2018, the 
American Conference of Governmental Industrial Hygienists (ACGIH) 
lowered the Threshold Limit Value (TLV) for hexavalent chromium from 50 
micrograms per cubic meter of air (50 µg/m³) to 0.2 µg/m³.  At these new 
limits, CrVI exposures at or above the TLV may be possible in cases where 
adequate ventilation is not provided. CrVI compounds are on the IARC and 
NTP lists as posing a lung cancer and sinus cancer risk.  Workplace 
conditions are unique and welding fume exposures levels vary.  Workplace 
exposure assessments must be conducted by a qualified professional, such 
as an industrial hygienist, to determine if exposures are below applicable 
limits and to make recommendations when necessary for preventing 
overexposures.  

 
Eye/face protection: Wear helmet or use face shield with filter lens shade number 12 or darker 

for open arc processes – or follow the recommendations as specified in 
ANSI Z49.1, Section 4, based on your process and settings. No specific 
lens shade recommendation for submerged arc or electroslag processes. 
Shield others by providing appropriate screens and flash goggles.  

 
Skin Protection 
Hand Protection: Wear protective gloves. Suitable gloves can be recommended by the glove 

supplier.  
 
Other: Protective Clothing:  Wear hand, head, and body protection which help to 

prevent injury from radiation, open flames, hot surfaces, sparks and 
electrical shock. See Z49.1. At a minimum, this includes welder's gloves 
and a protective face shield when welding, and may include arm protectors, 
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aprons, hats, shoulder protection, as well as dark substantial clothing when 
welding, brazing and soldering. Wear dry gloves free of holes or split 
seams.   Train the operator not to permit electrically live parts or electrodes 
from contacting the skin . . . or clothing or gloves if they are wet. Insulate 
yourself from the work piece and ground using dry plywood, rubber mats or 
other dry insulation.  

 
Respiratory Protection: Keep your head out of fumes. Use enough ventilation and local exhaust to 

keep fumes and gases from your breathing zone and the general area. An 
approved respirator should be used unless exposure assessments are 
below applicable exposure limits.  

 
Hygiene measures: Do not eat, drink or smoke when using the product. Always observe good 

personal hygiene measures, such as washing after handling the material 
and before eating, drinking, and/or smoking. Routinely wash work clothing 
and protective equipment to remove contaminants. Determine the 
composition and quantity of fumes and gases to which workers are 
exposed by taking an air sample from inside the welder's helmet if worn or 
in the worker's breathing zone.  Improve ventilation if exposures are not 
below limits. See ANSI/AWS F1.1, F1.2, F1.3 and F1.5, available from the 
American Welding Society, www.aws.org.  

 
9.  PHYSICAL AND CHEMICAL PROPERTIES 
 

Appearance: Cored welding wire. 
Physical state: Solid  
Form: Solid  
Color: No data available. 
Odor: No data available. 
Odor threshold: No data available. 
pH: No data available. 
Melting point/freezing point: No data available. 
Initial boiling point and boiling 
range: 

No data available. 

Flash Point: No data available. 
Evaporation rate: No data available. 
Flammability (solid, gas): No data available. 
Upper/lower limit on flammability or explosive limits 
Flammability limit - upper (%): No data available. 
Flammability limit - lower (%): No data available. 
Explosive limit - upper (%): No data available. 
Explosive limit - lower (%): No data available. 
Vapor pressure: No data available. 
Vapor density: No data available. 
Density: No data available. 
Relative density: No data available. 
Solubility(ies) 
Solubility in water: No data available. 
Solubility (other): No data available. 
Partition coefficient (n-
octanol/water): 

No data available. 

Auto-ignition temperature: No data available. 
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Decomposition temperature: No data available. 
Viscosity: No data available. 

 
10.  STABILITY AND REACTIVITY 
 
Reactivity: The product is non-reactive under normal conditions of use, storage and 

transport.  
 
Chemical Stability: Material is stable under normal conditions.  

 
Possibility of hazardous 
reactions: 

None under normal conditions.  

 
Conditions to avoid: Avoid heat or contamination.  

 
Incompatible Materials: Strong acids. Strong oxidizing substances. Strong bases.  

 
Hazardous Decomposition 
Products: 

Fumes and gases from welding and its allied processes such as brazing 
and soldering cannot be classified simply. The composition and quantity of 
both are dependent upon the metal to which the joining or hot work is 
applied, the process, procedure - and where applicable - the electrode or 
consumable used. Other conditions which also influence the composition 
and quantity of the fumes and gases to which workers may be exposed 
include: coatings on the metal being welded or worked (such as paint, 
plating, or galvanizing), the number of operators and the volume of the work 
area, the quality and amount of ventilation, the position of the operator's 
head with respect to the fume plume, as well as the presence of 
contaminants in the atmosphere (such as chlorinated hydrocarbon vapors 
from cleaning and degreasing activities.) 
 
In cases where an electrode or other applied material is consumed, the 
fume and gas decomposition products generated are different in percent 
and form from the ingredients listed in Section 3. Decomposition products 
of normal operation include those originating from the volatilization, 
reaction, or oxidation of the materials shown in Section 3, plus those from 
the base metal and coating, etc., as noted above. Reasonably expected 
fume constituents produced during arc welding and brazing include the 
oxides of iron, manganese and other metals present in the welding 
consumable or base metal. Hexavalent chromium compounds may be in 
the welding or brazing fume of consumables or base metals which contain 
chromium. Gaseous and particulate fluoride may be in the fume of 
consumables or flux materials which contain fluoride. Gaseous reaction 
products may include carbon monoxide and carbon dioxide. Ozone and 
nitrogen oxides may be formed by the radiation from the arc associated 
with welding.  

 
11.  TOXICOLOGICAL INFORMATION 
 
General information: The International Agency for Research on Cancer (IARC) has determined 

welding fumes and ultraviolet radiation from welding are carcinogenic to 
humans (Group 1).  According to IARC, welding fumes cause cancer of the 
lung and positive associations have been observed with cancer of the 
kidney. Also according to IARC, ultraviolet radiation from welding causes 
ocular melanoma. IARC identifies gouging, brazing, carbon arc or plasma 
arc cutting, and soldering as processes closely related to welding. Read 
and understand the manufacturer’s instructions, Safety Data Sheets and 
the precautionary labels before using this product.  
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Information on likely routes of exposure 

Inhalation: Potential chronic health hazards related to the use of welding consumables 
are most applicable to the inhalation route of exposure.  Refer to Inhalation 
statements in Section 11.  

 
Skin Contact: Arc rays can burn skin. Skin cancer has been reported.  

 
Eye contact: Arc rays can injure eyes.  

 
Ingestion: Health injuries from ingestion are not known or expected under normal use.  

 
Symptoms related to the physical, chemical and toxicological characteristics 

 
Inhalation: Short-term (acute) overexposure to fumes and gases from welding and 

allied processes may result in discomfort such as metal fume fever, 
dizziness, nausea, or dryness or irritation of nose, throat, or eyes.  May 
aggravate pre-existing respiratory problems (e.g. asthma, emphysema). 
Long-term (chronic) overexposure to fumes and gases from welding and 
allied processes can lead to siderosis (iron deposits in lung), central 
nervous system effects, bronchitis and other pulmonary effects.  

 
Information on toxicological effects 

Acute toxicity (list all possible routes of exposure) 
Oral 

Product: Not classified 
Specified substance(s): 

Iron LD 50 (Rat): 98.6 g/kg  
Calcium fluoride LD 50 (Rat): 4,250 mg/kg  
Limestone LD 50 (Rat): 6,450 mg/kg  
Lithium carbonate LD 50 (Rat): 525 mg/kg  
Potassium fluorosilicate LD 50 (Rat): 114 mg/kg  
Lithium fluoride LD 50 (Rat): 143 mg/kg  
Barium carbonate LD 50 (Rat): 418 mg/kg  

 
Dermal 
Product: Not classified 

 
Inhalation 
Product: Not classified 
Specified substance(s): 

Aluminum and/or 
aluminum alloys (as Al) 

LC 50 (Rat, 1 h): 7.6 mg/l  

Potassium fluorosilicate LC 50 (Rat, 4 h): 2.021 mg/l  
 
Repeated dose toxicity 

Product: Not classified 
 
Skin Corrosion/Irritation 
Product: Not classified 

 
Serious Eye Damage/Eye Irritation 
Product: Not classified 

 
Respiratory or Skin Sensitization 
Product: Not classified 

 
Carcinogenicity 
Product: Arc rays: Skin cancer has been reported. 
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IARC Monographs on the Evaluation of Carcinogenic Risks to Humans: 
No carcinogenic components identified 
 
US. National Toxicology Program (NTP) Report on Carcinogens:  
No carcinogenic components identified 
 
US. OSHA Specifically Regulated Substances (29 CFR 1910.1001-1050): 
No carcinogenic components identified 
 

Germ Cell Mutagenicity 
In vitro 

Product: Not classified 
 

In vivo 
Product: Not classified 

 
Reproductive toxicity

Product: Not classified 
 

Specific Target Organ Toxicity - Single Exposure 
Product: Not classified 

 
Specific Target Organ Toxicity - Repeated Exposure 

Product: Not classified 
 

Aspiration Hazard 
Product: Not classified 

Other effects: Organic polymers may be used in the manufacture of various welding 
consumables. Overexposure to their decomposition byproducts may result 
in a condition known as polymer fume fever.  Polymer fume fever usually 
occurs within 4 to 8 hours of exposure with the presentation of flu like 
symptoms, including mild pulmonary irritation with or without an increase in 
body temperature.  Signs of exposure can include an increase in white 
blood cell count.  Resolution of symptoms typically occurs quickly, usually 
not lasting longer than 48 hours.  

 
Symptoms related to the physical, chemical and toxicological characteristics under the condition of use 

 
 

Inhalation: 
Specified substance(s): 
Manganese Overexposure to manganese fumes may affect the brain and central 

nervous system, resulting in poor coordination, difficulty speaking, and arm 
or leg tremor.  This condition can be irreversible. 

Barium and soluble 
compounds (as Ba) 

Overexposure to soluble barium compounds may cause severe stomach 
pain, slow pulse rate, irregular heartbeat, convulsions, and muscle spasms. 

Nickel Nickel and its compounds are on the IARC and NTP lists as posing 
respiratory cancer risk, and are skin sensitizers with symptoms ranging 
from slight itch to severe dermatitis. 

 
 

Additional toxicological Information under the conditions of use: 
 

Acute toxicity 
Oral  
Specified substance(s): 

Barium and soluble 
compounds (as Ba) 

LD 50 (Rat): 630 mg/kg  
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Inhalation 
Specified substance(s): 

Carbon dioxide LC Lo (Human, 5 min): 90000 ppm  
Carbon monoxide LC 50 (Rat, 4 h): 1300 ppm  
Nitrogen dioxide LC 50 (Rat, 4 h): 88 ppm  
Ozone LC Lo (Human, 30 min): 50 ppm  

 
 

IARC Monographs on the Evaluation of Carcinogenic Risks to Humans: 
Specified substance(s): 

Nickel Overall evaluation: 2B. Possibly carcinogenic to humans.  
 
US. National Toxicology Program (NTP) Report on Carcinogens: 
Specified substance(s): 

Nickel Reasonably Anticipated to be a Human Carcinogen.  
 

Other effects: 
Specified substance(s): 

Carbon dioxide Asphyxia  
Carbon monoxide Carboxyhemoglobinemia  
Nitrogen dioxide Lower respiratory tract irritation  
Barium and soluble 
compounds (as Ba) 

Skin irritation Muscular stimulation Eye irritation Gastro-intestinal tract 
irritation  

Nickel Dermatitis Pneumoconiosis  
 
12.  ECOLOGICAL INFORMATION 
 
Ecotoxicity  
Acute hazards to the aquatic environment: 

Fish 
Product: Not classified 
Specified substance(s):

Aluminum and/or 
aluminum alloys (as Al) 

LC 50 (Grass carp, white amur (Ctenopharyngodon idella), 96 h): 0.21 - 
0.31 mg/l  

Barium carbonate LC 50 (Western mosquitofish (Gambusia affinis), 96 h): 6,950 mg/l  
 

Aquatic Invertebrates 
Product: Not classified 
Specified substance(s):

Manganese EC 50 (Water flea (Daphnia magna), 48 h): 40 mg/l  
 

Chronic hazards to the aquatic environment: 
Fish 

Product: Not classified 
 

Aquatic Invertebrates 
Product: Not classified 

 
Toxicity to Aquatic Plants 

Product: Not classified 
 

Persistence and Degradability 
Biodegradation 

Product: No data available. 
 

Bioaccumulative potential 
Bioconcentration Factor (BCF) 

Product: No data available. 
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Mobility in soil: No data available. 

 
 
13.  DISPOSAL CONSIDERATIONS 
 
General information: The generation of waste should be avoided or minimized whenever 

possible. When practical, recycle in an environmentally acceptable, 
regulatory compliant manner.    Dispose of non-recyclable products in 
accordance with all applicable Federal, State, Provincial, and Local 
requirements.  

 
Disposal instructions: Disposal of this product may be regulated as a Hazardous Waste.  The 

welding consumable and/or by-product from the welding process (including, 
but not limited to slag, dust, etc.) may contain levels of leachable heavy 
metals such as Barium or Chromium.   Prior to disposal, a representative 
sample must be analyzed in accordance with US EPA's Toxicity 
Characteristic Leaching Procedure (TCLP) to determine if any constituents 
exist above regulated threshold levels. Discard any product, residue, 
disposable container, or liner in an environmentally acceptable manner 
according to Federal, State and Local Regulations.  

 
Contaminated Packaging: Dispose of contents/container to an appropriate treatment and disposal 

facility in accordance with applicable laws and regulations, and product 
characteristics at time of disposal.  

 
14.  TRANSPORT INFORMATION 
 

DOT 
UN Number:  
UN Proper Shipping Name: NOT DG REGULATED 
Transport Hazard Class(es)  

Class: NR 
Label(s): – 

Packing Group: – 
Marine Pollutant: No 

 
IMDG 
UN Number:  
UN Proper Shipping Name: NOT DG REGULATED 
Transport Hazard Class(es)  

Class: NR 
Label(s): – 
EmS No.:  

Packing Group: – 
Marine Pollutant: No 

 
IATA 
UN Number:  
Proper Shipping Name: NOT DG REGULATED 
Transport Hazard Class(es):  

Class: NR 
Label(s): – 

Packing Group: – 
Marine Pollutant: No 
Cargo aircraft only: Allowed. 
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TDG 
UN Number:  
UN Proper Shipping Name: NOT DG REGULATED 
Transport Hazard Class(es)  

Class: NR 
Label(s): – 

Packing Group: – 
Marine Pollutant: No 

 
15.  REGULATORY INFORMATION 
 
US Federal Regulations 

TSCA Section 12(b) Export Notification (40 CFR 707, Subpt. D) 
None present or none present in regulated quantities. 

 
US. OSHA Specifically Regulated Substances (29 CFR 1910.1001-1050) 

None present or none present in regulated quantities. 
 

CERCLA Hazardous Substance List (40 CFR 302.4): 

Chemical Identity Reportable quantity 
Manganese Included in the regulation but with no data values. See 

regulation for further details.  
 

Superfund Amendments and Reauthorization Act of 1986 (SARA) 
Hazard categories 
Not classified 
Not classified 

 
SARA 302 Extremely Hazardous Substance 

None present or none present in regulated quantities. 
 

SARA 304 Emergency Release Notification 
Chemical Identity Reportable quantity 
Manganese  Included in the regulation but with no data values. See 

regulation for further details.  
 

SARA 311/312 Hazardous Chemical 
Chemical Identity Threshold Planning Quantity 
Iron 10000 lbs 
Calcium fluoride 10000 lbs 
Aluminum and/or aluminum alloys (as 
Al) 

10000 lbs 

Magnesium 10000 lbs 
Limestone 10000 lbs 
Iron oxide 10000 lbs 
Lithium carbonate 10000 lbs 
Manganese 10000 lbs 
Potassium fluorosilicate 10000 lbs 
Lithium fluoride 10000 lbs 
Barium carbonate 10000 lbs 

 
SARA 313 (TRI Reporting) 

Chemical Identity 
Reporting threshold 
for other users 

Reporting threshold for 
manufacturing and processing 

Aluminum and/or aluminum alloys (as 
Al) 

10000 lbs 25000 lbs.  

 
Clean Water Act Section 311 Hazardous Substances (40 CFR 117.3) 
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None present or none present in regulated quantities. 
 

Clean Air Act (CAA) Section 112(r) Accidental Release Prevention (40 CFR 68.130): 
None present or none present in regulated quantities. 

 
US State Regulations 

US. California Proposition 65 

 

WARNING 

Cancer and Reproductive Harm - www.P65Warnings.ca.gov 

 

WARNING:  This product contains or produces a chemical known to the State of California to cause cancer and 
birth defects (or other reproductive harm).  (California Health & Safety Code Section 25249.5 et seq.) 
WARNING: Cancer and Reproductive Harm – www.P65Warnings.ca.gov 
 
US. New Jersey Worker and Community Right-to-Know Act 

Chemical Identity 
Calcium fluoride 
Aluminum and/or aluminum alloys (as Al) 
Magnesium 
Limestone 

 
US. Massachusetts RTK - Substance List 

No ingredient regulated by MA Right-to-Know Law present. 
 
US. Pennsylvania RTK - Hazardous Substances 

Chemical Identity 
Calcium fluoride 
Aluminum and/or aluminum alloys (as Al) 
Magnesium 
Limestone 

 
US. Rhode Island RTK 

No ingredient regulated by RI Right-to-Know Law present. 
 
Canada Federal Regulations 

List of Toxic Substances (CEPA, Schedule 1) 

Chemical Identity  
Aluminum and/or 
aluminum alloys (as Al) 

 

Iron oxide  
Potassium fluorosilicate  
Lithium fluoride  

 
Export Control List (CEPA 1999, Schedule 3) 

Not Regulated 
 

National Pollutant Release Inventory (NPRI) 
Canada. National Pollutant Release Inventory (NPRI) Substances, Part 5, VOCs with Additional 
Reporting Requirements 
NPRI PT5 Not Regulated 

Canada. National Pollutant Release Inventory (NPRI) (Schedule 1, Parts 1-4) 
NPRI Not Regulated 

 
Greenhouse Gases 
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Not Regulated 
 

Controlled Drugs and Substances Act 
CA CDSI Not Regulated 

CA CDSII Not Regulated 

CA CDSIII Not Regulated 

CA CDSIV Not Regulated 

CA CDSV Not Regulated 

CA CDSVII Not Regulated 

CA CDSVIII Not Regulated 

 
Precursor Control Regulations 

Not Regulated 
 
Mexico. Substances subject to reporting for the pollutant release and transfer registry (PRTR): Not applicable 
 
Inventory Status:

Australia AICS: On or in compliance with the inventory 
Canada DSL Inventory List: One or more components are not listed or are exempt from listing. 
EINECS, ELINCS or NLP: On or in compliance with the inventory 
Japan (ENCS) List: One or more components are not listed or are exempt from listing. 
China Inv. Existing Chemical Substances: On or in compliance with the inventory 
Korea Existing Chemicals Inv. (KECI): On or in compliance with the inventory 
Canada NDSL Inventory: One or more components are not listed or are exempt from listing. 
Philippines PICCS: On or in compliance with the inventory 
US TSCA Inventory: On or in compliance with the inventory 
New Zealand Inventory of Chemicals: On or in compliance with the inventory 
Japan ISHL Listing: One or more components are not listed or are exempt from listing. 
Japan Pharmacopoeia Listing: One or more components are not listed or are exempt from listing. 
Mexico INSQ: One or more components are not listed or are exempt from listing. 
Ontario Inventory: On or in compliance with the inventory 
Taiwan Chemical Substance Inventory: On or in compliance with the inventory 

 
16.  OTHER INFORMATION 
 
Definitions:   
 

Revision Date: 10/03/2018 
 

Further Information: Additional information is available by request. 
 

Disclaimer: The Lincoln Electric Company urges each end user and recipient of this SDS 
to study it carefully.  See also www.lincolnelectric.com/safety.  If necessary, 
consult an industrial hygienist or other expert to understand this information 
and safeguard the environment and protect workers from potential hazards 
associated with the handling or use of this product.  This information is 
believed to be accurate as of the revision date shown above.  However, no 
warranty, expressed or implied, is given.  Because the conditions or methods 
of use are beyond Lincoln Electric’s control, we assume no liability resulting 
from the use of this product.  Regulatory requirements are subject to change 
and may differ between various locations.  Compliance with all applicable 
Federal, State, Provincial, and local laws and regulations remain the 
responsibility of the user. 
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SAFETY DATA SHEET 
 

1.  PRODUCT AND COMPANY IDENTIFICATION 
 
Product Name: Jetweld® LH-70 
Product Size: 3/32" (2.4 mm) 
 
Other means of identification 

SDS number: 200000000644 
 
Recommended use and restriction on use 

Recommended use: SMAW (Shielded Metal Arc Welding) 
Restrictions on use: Not known.  Read this SDS before using this product.  

 
Manufacturer/Importer/Supplier/Distributor Information 

Company Name: The Lincoln Electric Company 
Address: 22801 Saint Clair Avenue 

Cleveland, Ohio 44117 
USA 

Telephone: +1 (216) 481-8100 
Contact Person: Safety Data Sheet Questions: www.lincolnelectric.com/sds 

Arc Welding Safety Information: www.lincolnelectric.com/safety 
 

Company Name: The Lincoln Electric Company of Canada LP 
Address: 179 Wicksteed Avenue 

Toronto, Ontario M4G 2B9 
Canada 

Telephone: +1 (416) 421-2600 
Contact Person: Safety Data Sheet Questions: www.lincolnelectric.com/sds 

Arc Welding Safety Information: www.lincolnelectric.com/safety 
 
Emergency telephone number:  

USA/Canada/Mexico +1 (888) 609-1762  
Americas/Europe  +1 (216) 383-8962  
Asia Pacific   +1 (216) 383-8966  
Middle East/Africa  +1 (216) 383-8969  
           
3E Company Access Code: 333988   

 
2.  HAZARDS IDENTIFICATION 
 
Classified according to the criteria of the Globally Harmonized System of Classification and Labeling of Chemicals 
(GHS), The United States Occupational Safety and Health Administration’s Hazard Communication Standard (29 
CFR 1910.1200), Canada’s Hazardous Product Regulations and Mexico’s Harmonized System for the Identification 
and Communication of Hazards and Risks from Hazardous Chemicals in the Workplace.  
 
Hazard Classification Not classified as hazardous according to applicable GHS hazard classification 

criteria. 
 

Hazard Symbol: No symbol 
 

Signal Word: No signal word. 
 

Hazard Statement: Not applicable 
 

Precautionary Not applicable 

Label Elements 
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Statements: 
 

Other hazards which do not 
result in GHS classification: 

Electrical Shock can kill.  If welding must be performed in damp locations or 
with wet clothing, on metal structures or when in cramped positions such as 
sitting, kneeling or lying, or if there is a high risk of unavoidable or 
accidental contact with work piece, use the following equipment: 
Semiautomatic DC Welder, DC Manual (Stick) Welder, or AC Welder with 
Reduced Voltage Control. 
 
Arc rays can injure eyes and burn skin.  Welding arc and sparks can ignite 
combustibles and flammable materials.  Overexposure to welding fumes 
and gases can be hazardous.  Read and understand the manufacturer’s 
instructions, Safety Data Sheets and the precautionary labels before using 
this product.  Refer to Section 8. 

 
Substance(s) formed under the 
conditions of use: 

The welding fume produced from this welding electrode may contain the 
following constituent(s) and/or their complex metallic oxides as well as solid 
particles or other constituents from the consumables, base metal, or base 
metal coating not listed below. 

 
Chemical Identity CAS-No. 

Carbon dioxide 124-38-9 
Carbon monoxide 630-08-0 
Nitrogen dioxide 10102-44-0 

Ozone 10028-15-6 
Manganese 7439-96-5 
Fluorides (as F) 16984-48-8 

 
3.  COMPOSITION / INFORMATION ON INGREDIENTS 
 

Reportable Hazardous Ingredients  
Mixtures 

Chemical Identity CAS number Content in percent (%)* 

Iron 7439-89-6 50 - <100% 
Limestone 1317-65-3 5 - <10% 

Fluorides (as F) 16984-48-8 5 - <10% 
Feldspar 68476-25-5 1 - <5% 
Sodium silicate 1344-09-8 1 - <5% 
Manganese 7439-96-5 1 - <5% 
Potassium silicate 1312-76-1 1 - <5% 
Silicon 7440-21-3 0.1 - <1% 

Quartz 14808-60-7 0.1 - <1% 
Iron oxide 1309-37-1 0.1 - <1% 
Carboxymethyl cellulose, sodium salt 9004-32-4 0.1 - <1% 
Silicon dioxide (amorphous) 7631-86-9 0.1 - <1% 

* All concentrations are percent by weight unless ingredient is a gas. Gas concentrations are in percent by volume. 
 
 
Composition Comments: The term “Hazardous Ingredients” should be interpreted as a term defined 

in Hazard Communication standards and does not necessarily imply the 
existence of a welding hazard.  The product may contain additional non-
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hazardous ingredients or may form additional compounds under the 
condition of use.  Refer to Sections 2 and 8 for more information. 

 
4.  FIRST AID MEASURES 
 
Ingestion:  Avoid hand, clothing, food, and drink contact with fluxes, metal fume or 

powder which can cause ingestion of particulate during hand to mouth 
activities such as drinking, eating, smoking, etc.  If ingested, do not induce 
vomiting.  Contact a poison control center.  Unless the poison control center 
advises otherwise, wash out mouth thoroughly with water.  If symptoms 
develop, seek medical attention at once.  

 
Inhalation: Move to fresh air if breathing is difficult.  If breathing has stopped, perform 

artificial respiration and obtain medical assistance at once.  
 
Skin Contact: Remove contaminated clothing and wash the skin thoroughly with soap and 

water.  For reddened or blistered skin, or thermal burns, obtain medical 
assistance at once.  

 
Eye contact: Dust or fume from this product should be flushed from the eyes with 

copious amounts of clean, tepid water until transported to an emergency 
medical facility. Do not allow victim to rub or keep eyes tightly closed.  
Obtain medical assistance at once. 
 
Arc rays can injure eyes.  If exposed to arc rays, move victim to dark room, 
remove contact lenses as necessary for treatment, cover eyes with a 
padded dressing and rest.  Obtain medical assistance if symptoms persist.  

 
Most important symptoms/effects, acute and delayed 
Symptoms: Short-term (acute) overexposure to fumes and gases from welding and 

allied processes may result in discomfort such as metal fume fever, 
dizziness, nausea, or dryness or irritation of nose, throat, or eyes.  May 
aggravate pre-existing respiratory problems (e.g. asthma, emphysema). 
Long-term (chronic) overexposure to fumes and gases from welding and 
allied processes can lead to siderosis (iron deposits in lung), central 
nervous system effects, bronchitis and other pulmonary effects.  Refer to 
Section 11 for more information.  

 
Hazards: The hazards associated with welding and its allied processes such as 

soldering and brazing are complex and may include physical and health 
hazards such as but not limited to electric shock, physical strains, radiation 
burns (eye flash), thermal burns due to hot metal or spatter and potential 
health effects of overexposure to fumes, gases or dusts potentially 
generated during the use of this product. Refer to Section 11 for more 
information.  

 
Indication of immediate medical attention and special treatment needed  
Treatment: Treat symptomatically.  

 
5.  FIRE-FIGHTING MEASURES 
 
General Fire Hazards: As shipped, this product is nonflammable.  However, welding arc and 

sparks as well as open flames and hot surfaces associated with brazing 
and soldering can ignite combustible and flammable materials. Read and 
understand American National Standard Z49.1, "Safety in Welding, Cutting 
and Allied Processes” and National Fire Protection Association NFPA 51B, 
“Standard for Fire Prevention during Welding, Cutting and Other Hot Work” 
before using this product.  
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Suitable (and unsuitable) extinguishing media 
Suitable extinguishing media: As shipped, the product will not burn. In case of fire in the surroundings: 

use appropriate extinguishing agent.  
 
Unsuitable extinguishing 
media: 

Do not use water jet as an extinguisher, as this will spread the fire.  

 
Specific hazards arising from 
the chemical: 

Welding arc and sparks can ignite combustibles and flammable products.  

 
Special protective equipment and precautions for firefighters 
Special fire fighting 
procedures: 

Use standard firefighting procedures and consider the hazards of other 
involved materials.  

 
Special protective equipment 
for fire-fighters: 

Selection of respiratory protection for fire fighting: follow the general fire 
precautions indicated in the workplace. Self-contained breathing apparatus 
and full protective clothing must be worn in case of fire.  

 
6.  ACCIDENTAL RELEASE MEASURES 
 
Personal precautions, 
protective equipment and 
emergency procedures: 

If airborne dust and/or fume is present, use adequate engineering controls 
and, if needed, personal protection to prevent overexposure. Refer to 
recommendations in Section 8.  

 
Methods and material for 
containment and cleaning up: 

Absorb with sand or other inert absorbent. Stop the flow of material, if this is 
without risk. Clean up spills immediately, observing precautions in the 
personal protective equipment in Section 8.  Avoid generating dust. Prevent 
product from entering any drains, sewers or water sources.  Refer to 
Section 13 for proper disposal.  

 
Environmental Precautions: Avoid release to the environment. Prevent further leakage or spillage if safe 

to do so. Do not contaminate water sources or sewer. Environmental 
manager must be informed of all major spillages.  

 
7.  HANDLING AND STORAGE 
 
Precautions for safe handling: Prevent formation of dust.  Provide appropriate exhaust ventilation at 

places where dust is formed. 
 
Read and understand the manufacturer's instruction and the precautionary 
label on the product.  Refer to Lincoln Safety Publications at 
www.lincolnelectric.com/safety.  See American National Standard Z49.1, 
"Safety In Welding, Cutting and Allied Processes" published by the 
American Welding Society, http://pubs.aws.org and OSHA Publication 2206 
(29CFR1910), U.S. Government Printing Office, www.gpo.gov.  

 
Conditions for safe storage, 
including any incompatibilities: 

Store in closed original container in a dry place. Store in accordance with 
local/regional/national regulations. Store away from incompatible materials.  

 
8.  EXPOSURE CONTROLS / PERSONAL PROTECTION 
 

Control Parameters 
Occupational Exposure Limits: US 

Chemical Identity Type Exposure Limit Values Source 

Limestone - Total dust. PEL  15 mg/m3 US. OSHA Table Z-1 Limits for Air 
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Contaminants (29 CFR 1910.1000) (02 
2006) 

Limestone - Respirable 
fraction. 

PEL  5 mg/m3 US. OSHA Table Z-1 Limits for Air 
Contaminants (29 CFR 1910.1000) (02 
2006) 

Limestone - Respirable. REL  5 mg/m3 US. NIOSH: Pocket Guide to Chemical 
Hazards (2005) 

Limestone - Total REL  10 mg/m3 US. NIOSH: Pocket Guide to Chemical 
Hazards (2005) 

Fluorides (as F) - as F TWA  2.5 mg/m3 US. ACGIH Threshold Limit Values (12 
2010) 

 PEL  2.5 mg/m3 US. OSHA Table Z-1 Limits for Air 
Contaminants (29 CFR 1910.1000) (02 
2006) 

Fluorides (as F) - Dust. TWA  2.5 mg/m3 US. OSHA Table Z-2 (29 CFR 1910.1000) 
(02 2006) 

Manganese - Fume. - as Mn Ceiling  5 mg/m3 US. OSHA Table Z-1 Limits for Air 
Contaminants (29 CFR 1910.1000) (02 
2006) 

 REL  1 mg/m3 US. NIOSH: Pocket Guide to Chemical 
Hazards (2005) 

 STEL  3 mg/m3 US. NIOSH: Pocket Guide to Chemical 
Hazards (2005) 

Manganese - Inhalable 
fraction. - as Mn 

TWA  0.1 mg/m3 US. ACGIH Threshold Limit Values (03 
2014) 

Manganese - Respirable 
fraction. - as Mn 

TWA  0.02 mg/m3 US. ACGIH Threshold Limit Values (03 
2014) 

Silicon - Total dust. PEL  15 mg/m3 US. OSHA Table Z-1 Limits for Air 
Contaminants (29 CFR 1910.1000) (02 
2006) 

Silicon - Respirable fraction. PEL  5 mg/m3 US. OSHA Table Z-1 Limits for Air 
Contaminants (29 CFR 1910.1000) (02 
2006) 

Silicon - Respirable. REL  5 mg/m3 US. NIOSH: Pocket Guide to Chemical 
Hazards (2005) 

Silicon - Total REL  10 mg/m3 US. NIOSH: Pocket Guide to Chemical 
Hazards (2005) 

Quartz - Respirable fraction. TWA  0.025 mg/m3 US. ACGIH Threshold Limit Values (12 
2010) 

Quartz - Respirable. TWA  2.4 millions of 
particles per cubic 

foot of air 

US. OSHA Table Z-3 (29 CFR 1910.1000) 
(2000) 

 TWA  0.1 mg/m3 US. OSHA Table Z-3 (29 CFR 1910.1000) 
(2000) 

Quartz - Respirable dust. REL  0.05 mg/m3 US. NIOSH: Pocket Guide to Chemical 
Hazards (2005) 

Quartz - Respirable dust. TWA  0.05 mg/m3 US. OSHA Specifically Regulated 
Substances (29 CFR 1910.1001-1050) 
(03 2016) 

 OSHA_AC
T 

 0.025 mg/m3 US. OSHA Specifically Regulated 
Substances (29 CFR 1910.1001-1050) 
(03 2016) 

Quartz - Respirable dust. PEL  0.05 mg/m3 US. OSHA Table Z-1 Limits for Air 
Contaminants (29 CFR 1910.1000) (03 
2016) 

Iron oxide - Respirable 
fraction. 

TWA  5 mg/m3 US. ACGIH Threshold Limit Values (12 
2010) 

Iron oxide - Fume. PEL  10 mg/m3 US. OSHA Table Z-1 Limits for Air 
Contaminants (29 CFR 1910.1000) (02 
2006) 

Iron oxide - Dust and fume. - 
as Fe 

REL  5 mg/m3 US. NIOSH: Pocket Guide to Chemical 
Hazards (2005) 

Silicon dioxide (amorphous) TWA  20 millions of 
particles per cubic 

foot of air 

US. OSHA Table Z-3 (29 CFR 1910.1000) 
(2000) 

 TWA  0.8 mg/m3 US. OSHA Table Z-3 (29 CFR 1910.1000) 
(2000) 

 REL  6 mg/m3 US. NIOSH: Pocket Guide to Chemical 
Hazards (2005) 
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Occupational Exposure Limits: Canada 
Chemical Identity Type Exposure Limit Values Source 

Limestone TWA  10 mg/m3 Canada. Alberta OELs (Occupational 
Health & Safety Code, Schedule 1, Table 
2) (07 2009) 

Limestone - Total dust. STEL  20 mg/m3 Canada. British Columbia OELs. 
(Occupational Exposure Limits for 
Chemical Substances, Occupational 
Health and Safety Regulation 296/97, as 
amended) (07 2007) 

 TWA  10 mg/m3 Canada. British Columbia OELs. 
(Occupational Exposure Limits for 
Chemical Substances, Occupational 
Health and Safety Regulation 296/97, as 
amended) (07 2007) 

Limestone - Respirable 
fraction. 

TWA  3 mg/m3 Canada. British Columbia OELs. 
(Occupational Exposure Limits for 
Chemical Substances, Occupational 
Health and Safety Regulation 296/97, as 
amended) (07 2007) 

Limestone 8 HR ACL  10 mg/m3 Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21) (05 2009) 

 15 MIN 
ACL 

 20 mg/m3 Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21) (05 2009) 

Limestone - Total dust. TWA  10 mg/m3 Canada. Quebec OELs. (Ministry of Labor 
- Regulation Respecting the Quality of the 
Work Environment) (09 2017) 

Fluorides (as F) - as F TWA  2.5 mg/m3 Canada. Alberta OELs (Occupational 
Health & Safety Code, Schedule 1, Table 
2) (07 2009) 

 TWA  2.5 mg/m3 Canada. Alberta OELs (Occupational 
Health & Safety Code, Schedule 1, Table 
2) (07 2009) 

 TWA  2.5 mg/m3 Canada. British Columbia OELs. 
(Occupational Exposure Limits for 
Chemical Substances, Occupational 
Health and Safety Regulation 296/97, as 
amended) (07 2007) 

 TWA  2.5 mg/m3 Canada. Manitoba OELs (Reg. 217/2006, 
The Workplace Safety And Health Act) 
(03 2011) 

 TWA  2.5 mg/m3 Canada. Ontario OELs. (Control of 
Exposure to Biological or Chemical 
Agents) (11 2010) 

 8 HR ACL  2.5 mg/m3 Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21) (05 2009) 

 15 MIN 
ACL 

 5 mg/m3 Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21) (05 2009) 

 TWA  2.5 mg/m3 Canada. Quebec OELs. (Ministry of Labor 
- Regulation Respecting the Quality of the 
Work Environment) (09 2017) 

Manganese - as Mn TWA  0.2 mg/m3 Canada. Alberta OELs (Occupational 
Health & Safety Code, Schedule 1, Table 
2) (07 2009) 

 TWA  0.2 mg/m3 Canada. British Columbia OELs. 
(Occupational Exposure Limits for 
Chemical Substances, Occupational 
Health and Safety Regulation 296/97, as 
amended) (07 2007) 

 8 HR ACL  0.2 mg/m3 Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21) (05 2009) 

 15 MIN 
ACL 

 0.6 mg/m3 Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21) (05 2009) 

Manganese - Respirable TWA  0.02 mg/m3 Canada. Manitoba OELs (Reg. 217/2006, 
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fraction. - as Mn The Workplace Safety And Health Act) 
(03 2014) 

Manganese - Inhalable 
fraction. - as Mn 

TWA  0.1 mg/m3 Canada. Manitoba OELs (Reg. 217/2006, 
The Workplace Safety And Health Act) 
(03 2014) 

Manganese - as Mn TWA  0.2 mg/m3 Canada. Ontario OELs. (Control of 
Exposure to Biological or Chemical 
Agents) (06 2015) 

Manganese - Fume, total 
dust. - as Mn 

TWA  0.2 mg/m3 Canada. Quebec OELs. (Ministry of Labor 
- Regulation Respecting the Quality of the 
Work Environment) (09 2017) 

Silicon - Total dust. TWA  10 mg/m3 Canada. Ontario OELs. (Control of 
Exposure to Biological or Chemical 
Agents) (07 2010) 

Silicon 8 HR ACL  10 mg/m3 Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21) (05 2009) 

 15 MIN 
ACL 

 20 mg/m3 Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21) (05 2009) 

Silicon - Total dust. TWA  10 mg/m3 Canada. Quebec OELs. (Ministry of Labor 
- Regulation Respecting the Quality of the 
Work Environment) (09 2017) 

Quartz - Respirable particles. TWA  0.025 mg/m3 Canada. Alberta OELs (Occupational 
Health & Safety Code, Schedule 1, Table 
2) (07 2009) 

Quartz - Respirable fraction. TWA  0.025 mg/m3 Canada. British Columbia OELs. 
(Occupational Exposure Limits for 
Chemical Substances, Occupational 
Health and Safety Regulation 296/97, as 
amended) (07 2007) 

 TWA  0.025 mg/m3 Canada. Manitoba OELs (Reg. 217/2006, 
The Workplace Safety And Health Act) 
(03 2011) 

 8 HR ACL  0.05 mg/m3 Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21) (05 2009) 

 TWA  0.10 mg/m3 Canada. Ontario OELs. (Control of 
Exposure to Biological or Chemical 
Agents) (06 2015) 

Quartz - Respirable dust. TWA  0.1 mg/m3 Canada. Quebec OELs. (Ministry of Labor 
- Regulation Respecting the Quality of the 
Work Environment) (09 2017) 

Iron oxide - Respirable. TWA  5 mg/m3 Canada. Alberta OELs (Occupational 
Health & Safety Code, Schedule 1, Table 
2) (07 2009) 

Iron oxide - Total dust. TWA  10 mg/m3 Canada. British Columbia OELs. 
(Occupational Exposure Limits for 
Chemical Substances, Occupational 
Health and Safety Regulation 296/97, as 
amended) (07 2007) 

Iron oxide - Dust. - as Fe TWA  5 mg/m3 Canada. British Columbia OELs. 
(Occupational Exposure Limits for 
Chemical Substances, Occupational 
Health and Safety Regulation 296/97, as 
amended) (07 2007) 

Iron oxide - Fume. - as Fe STEL  10 mg/m3 Canada. British Columbia OELs. 
(Occupational Exposure Limits for 
Chemical Substances, Occupational 
Health and Safety Regulation 296/97, as 
amended) (07 2007) 

Iron oxide - Respirable 
fraction. 

TWA  3 mg/m3 Canada. British Columbia OELs. 
(Occupational Exposure Limits for 
Chemical Substances, Occupational 
Health and Safety Regulation 296/97, as 
amended) (07 2007) 

Iron oxide - Fume. - as Fe TWA  5 mg/m3 Canada. British Columbia OELs. 
(Occupational Exposure Limits for 
Chemical Substances, Occupational 
Health and Safety Regulation 296/97, as 
amended) (07 2007) 
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Iron oxide - Respirable 
fraction. 

TWA  5 mg/m3 Canada. Manitoba OELs (Reg. 217/2006, 
The Workplace Safety And Health Act) 
(03 2011) 

 TWA  5 mg/m3 Canada. Ontario OELs. (Control of 
Exposure to Biological or Chemical 
Agents) (11 2010) 

Iron oxide 8 HR ACL  10 mg/m3 Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21) (05 2009) 

 15 MIN 
ACL 

 20 mg/m3 Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21) (05 2009) 

Iron oxide - Dust and fume. - 
as Fe 

15 MIN 
ACL 

 10 mg/m3 Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21) (05 2009) 

 8 HR ACL  5 mg/m3 Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21) (05 2009) 

Iron oxide - Total dust. TWA  10 mg/m3 Canada. Quebec OELs. (Ministry of Labor 
- Regulation Respecting the Quality of the 
Work Environment) (09 2017) 

Iron oxide - Dust and fume. - 
as Fe 

TWA  5 mg/m3 Canada. Quebec OELs. (Ministry of Labor 
- Regulation Respecting the Quality of the 
Work Environment) (09 2017) 

Silicon dioxide (amorphous) - 
Total 

TWA  4 mg/m3 Canada. British Columbia OELs. 
(Occupational Exposure Limits for 
Chemical Substances, Occupational 
Health and Safety Regulation 296/97, as 
amended) (07 2007) 

Silicon dioxide (amorphous) - 
Respirable. 

TWA  1.5 mg/m3 Canada. British Columbia OELs. 
(Occupational Exposure Limits for 
Chemical Substances, Occupational 
Health and Safety Regulation 296/97, as 
amended) (07 2007) 

Silicon dioxide (amorphous) TWA  10 mg/m3 Canada. Ontario OELs. (Control of 
Exposure to Biological or Chemical 
Agents) (07 2010) 

Silicon dioxide (amorphous) - 
Respirable dust. 

TWA  6 mg/m3 Canada. Quebec OELs. (Ministry of Labor 
- Regulation Respecting the Quality of the 
Work Environment) (09 2017) 

 
Occupational Exposure Limits: Mexico 

Chemical Identity Type Exposure Limit Values Source 

Iron - as Fe VLE-PPT  1 mg/m3 Mexico. OELs. (NOM-010-STPS-2014 
Chemical Pollutants at the Workplace; 
Assessment and Control) (04 2014) 

Fluorides (as F) - as F VLE-PPT  2.5 mg/m3 Mexico. OELs. (NOM-010-STPS-2014 
Chemical Pollutants at the Workplace; 
Assessment and Control) (04 2014) 

Manganese - as Mn VLE-PPT  0.2 mg/m3 Mexico. OELs. (NOM-010-STPS-2014 
Chemical Pollutants at the Workplace; 
Assessment and Control) (04 2014) 

Quartz - Respirable fraction. VLE-PPT  0.025 mg/m3 Mexico. OELs. (NOM-010-STPS-2014 
Chemical Pollutants at the Workplace; 
Assessment and Control) (04 2014) 

Iron oxide - Respirable 
fraction. 

VLE-PPT  5 mg/m3 Mexico. OELs. (NOM-010-STPS-2014 
Chemical Pollutants at the Workplace; 
Assessment and Control) (04 2014) 

 
Biological Limit Values: US 

Chemical Identity Exposure Limit Values Source 

Fluorides (as F) (Fluoride: 
Sampling time: Prior to shift.) 

2 mg/l (Urine) ACGIH BEI (03 2013) 

Fluorides (as F) (Fluoride: 
Sampling time: End of shift.) 

3 mg/l (Urine) ACGIH BEI (03 2013) 

 
Biological Limit Values: Mexico 
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Chemical Identity Exposure Limit Values Source 

Fluorides (as F) (fluorides: 
Sampling time: Prior to shift.) 

3 mg/g (Creatinine in urine) MX IBE (06 2012) 

Fluorides (as F) (fluorides: 
Sampling time: End of shift.) 

10 mg/g (Creatinine in urine) MX IBE (06 2012) 

Fluorides (as F) (fluorides: 
Sampling time: Prior to shift.) 

3 mg/g (Creatinine in urine) MX IBE (06 2012) 

Fluorides (as F) (fluorides: 
Sampling time: End of shift.) 

10 mg/g (Creatinine in urine) MX IBE (06 2012) 

 
Additional exposure limits under the conditions of use: US 

Chemical Identity Type Exposure Limit Values Source 

Carbon dioxide TWA 5,000 ppm   US. ACGIH Threshold Limit Values (12 
2010) 

 STEL 30,000 ppm   US. ACGIH Threshold Limit Values (12 
2010) 

 PEL 5,000 ppm 9,000 mg/m3 US. OSHA Table Z-1 Limits for Air 
Contaminants (29 CFR 1910.1000) (02 
2006) 

 STEL 30,000 ppm 54,000 mg/m3 US. NIOSH: Pocket Guide to Chemical 
Hazards (2005) 

 REL 5,000 ppm 9,000 mg/m3 US. NIOSH: Pocket Guide to Chemical 
Hazards (2005) 

Carbon monoxide TWA 25 ppm   US. ACGIH Threshold Limit Values (12 
2010) 

 PEL 50 ppm 55 mg/m3 US. OSHA Table Z-1 Limits for Air 
Contaminants (29 CFR 1910.1000) (02 
2006) 

 REL 35 ppm 40 mg/m3 US. NIOSH: Pocket Guide to Chemical 
Hazards (2005) 

 Ceil_Time 200 ppm 229 mg/m3 US. NIOSH: Pocket Guide to Chemical 
Hazards (2005) 

Nitrogen dioxide TWA 0.2 ppm   US. ACGIH Threshold Limit Values (02 
2012) 

 Ceiling 5 ppm 9 mg/m3 US. OSHA Table Z-1 Limits for Air 
Contaminants (29 CFR 1910.1000) (02 
2006) 

 STEL 1 ppm 1.8 mg/m3 US. NIOSH: Pocket Guide to Chemical 
Hazards (2005) 

Ozone PEL 0.1 ppm 0.2 mg/m3 US. OSHA Table Z-1 Limits for Air 
Contaminants (29 CFR 1910.1000) (02 
2006) 

 Ceil_Time 0.1 ppm 0.2 mg/m3 US. NIOSH: Pocket Guide to Chemical 
Hazards (2005) 

 TWA 0.05 ppm   US. ACGIH Threshold Limit Values (03 
2014) 

 TWA 0.20 ppm   US. ACGIH Threshold Limit Values (03 
2014) 

 TWA 0.10 ppm   US. ACGIH Threshold Limit Values (03 
2014) 

 TWA 0.08 ppm   US. ACGIH Threshold Limit Values (03 
2014) 

Manganese - Fume. - as Mn Ceiling  5 mg/m3 US. OSHA Table Z-1 Limits for Air 
Contaminants (29 CFR 1910.1000) (02 
2006) 

 REL  1 mg/m3 US. NIOSH: Pocket Guide to Chemical 
Hazards (2005) 

 STEL  3 mg/m3 US. NIOSH: Pocket Guide to Chemical 
Hazards (2005) 

Manganese - Inhalable 
fraction. - as Mn 

TWA  0.1 mg/m3 US. ACGIH Threshold Limit Values (03 
2014) 

Manganese - Respirable 
fraction. - as Mn 

TWA  0.02 mg/m3 US. ACGIH Threshold Limit Values (03 
2014) 

Fluorides (as F) - as F TWA  2.5 mg/m3 US. ACGIH Threshold Limit Values (12 
2010) 

 PEL  2.5 mg/m3 US. OSHA Table Z-1 Limits for Air 
Contaminants (29 CFR 1910.1000) (02 
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2006) 
Fluorides (as F) - Dust. TWA  2.5 mg/m3 US. OSHA Table Z-2 (29 CFR 1910.1000) 

(02 2006) 
 

Additional exposure limits under the conditions of use: Canada 
Chemical Identity Type Exposure Limit Values Source 

Carbon dioxide STEL 30,000 ppm 54,000 mg/m3 Canada. Alberta OELs (Occupational 
Health & Safety Code, Schedule 1, Table 
2) (07 2009) 

 TWA 5,000 ppm 9,000 mg/m3 Canada. Alberta OELs (Occupational 
Health & Safety Code, Schedule 1, Table 
2) (07 2009) 

 TWA 5,000 ppm   Canada. British Columbia OELs. 
(Occupational Exposure Limits for 
Chemical Substances, Occupational 
Health and Safety Regulation 296/97, as 
amended) (07 2007) 

 STEL 15,000 ppm   Canada. British Columbia OELs. 
(Occupational Exposure Limits for 
Chemical Substances, Occupational 
Health and Safety Regulation 296/97, as 
amended) (07 2007) 

 TWA 5,000 ppm   Canada. Manitoba OELs (Reg. 217/2006, 
The Workplace Safety And Health Act) 
(03 2011) 

 STEL 30,000 ppm   Canada. Manitoba OELs (Reg. 217/2006, 
The Workplace Safety And Health Act) 
(03 2011) 

 STEL 30,000 ppm   Canada. Ontario OELs. (Control of 
Exposure to Biological or Chemical 
Agents) (11 2010) 

 TWA 5,000 ppm   Canada. Ontario OELs. (Control of 
Exposure to Biological or Chemical 
Agents) (11 2010) 

 8 HR ACL 5,000 ppm   Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21) (05 2009) 

 15 MIN 
ACL 

30,000 ppm   Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21) (05 2009) 

 TWA 5,000 ppm 9,000 mg/m3 Canada. Quebec OELs. (Ministry of Labor 
- Regulation Respecting the Quality of the 
Work Environment) (09 2017) 

 STEL 30,000 ppm 54,000 mg/m3 Canada. Quebec OELs. (Ministry of Labor 
- Regulation Respecting the Quality of the 
Work Environment) (09 2017) 

Carbon monoxide TWA 25 ppm 29 mg/m3 Canada. Alberta OELs (Occupational 
Health & Safety Code, Schedule 1, Table 
2) (07 2009) 

 TWA 25 ppm   Canada. British Columbia OELs. 
(Occupational Exposure Limits for 
Chemical Substances, Occupational 
Health and Safety Regulation 296/97, as 
amended) (07 2007) 

 STEL 100 ppm   Canada. British Columbia OELs. 
(Occupational Exposure Limits for 
Chemical Substances, Occupational 
Health and Safety Regulation 296/97, as 
amended) (07 2007) 

 TWA 25 ppm   Canada. Manitoba OELs (Reg. 217/2006, 
The Workplace Safety And Health Act) 
(03 2011) 

 TWA 25 ppm   Canada. Ontario OELs. (Control of 
Exposure to Biological or Chemical 
Agents) (07 2010) 

 8 HR ACL 25 ppm   Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21) (05 2009) 

 15 MIN 190 ppm   Canada. Saskatchewan OELs 
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ACL (Occupational Health and Safety 
Regulations, 1996, Table 21) (05 2009) 

 TWA 35 ppm 40 mg/m3 Canada. Quebec OELs. (Ministry of Labor 
- Regulation Respecting the Quality of the 
Work Environment) (09 2017) 

 STEL 200 ppm 230 mg/m3 Canada. Quebec OELs. (Ministry of Labor 
- Regulation Respecting the Quality of the 
Work Environment) (09 2017) 

Nitrogen dioxide STEL 5 ppm 9.4 mg/m3 Canada. Alberta OELs (Occupational 
Health & Safety Code, Schedule 1, Table 
2) (07 2009) 

 TWA 3 ppm 5.6 mg/m3 Canada. Alberta OELs (Occupational 
Health & Safety Code, Schedule 1, Table 
2) (07 2009) 

 CEILING 1 ppm   Canada. British Columbia OELs. 
(Occupational Exposure Limits for 
Chemical Substances, Occupational 
Health and Safety Regulation 296/97, as 
amended) (07 2007) 

 TWA 0.2 ppm   Canada. Manitoba OELs (Reg. 217/2006, 
The Workplace Safety And Health Act) 
(03 2012) 

 STEL 5 ppm   Canada. Ontario OELs. (Control of 
Exposure to Biological or Chemical 
Agents) (11 2010) 

 TWA 3 ppm   Canada. Ontario OELs. (Control of 
Exposure to Biological or Chemical 
Agents) (11 2010) 

 8 HR ACL 3 ppm   Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21) (05 2009) 

 15 MIN 
ACL 

5 ppm   Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21) (05 2009) 

 TWA 3 ppm 5.6 mg/m3 Canada. Quebec OELs. (Ministry of Labor 
- Regulation Respecting the Quality of the 
Work Environment) (09 2017) 

Ozone STEL 0.3 ppm 0.6 mg/m3 Canada. Alberta OELs (Occupational 
Health & Safety Code, Schedule 1, Table 
2) (07 2009) 

 TWA 0.1 ppm 0.2 mg/m3 Canada. Alberta OELs (Occupational 
Health & Safety Code, Schedule 1, Table 
2) (07 2009) 

 TWA 0.05 ppm   Canada. British Columbia OELs. 
(Occupational Exposure Limits for 
Chemical Substances, Occupational 
Health and Safety Regulation 296/97, as 
amended) (07 2007) 

 TWA 0.1 ppm   Canada. British Columbia OELs. 
(Occupational Exposure Limits for 
Chemical Substances, Occupational 
Health and Safety Regulation 296/97, as 
amended) (07 2007) 

 TWA 0.08 ppm   Canada. British Columbia OELs. 
(Occupational Exposure Limits for 
Chemical Substances, Occupational 
Health and Safety Regulation 296/97, as 
amended) (07 2007) 

 TWA 0.2 ppm   Canada. British Columbia OELs. 
(Occupational Exposure Limits for 
Chemical Substances, Occupational 
Health and Safety Regulation 296/97, as 
amended) (07 2007) 

 TWA 0.1 ppm 0.2 mg/m3 Canada. Ontario OELs. (Control of 
Exposure to Biological or Chemical 
Agents) (07 2010) 

 STEL 0.3 ppm 0.6 mg/m3 Canada. Ontario OELs. (Control of 
Exposure to Biological or Chemical 
Agents) (07 2010) 

 15 MIN 
ACL 

0.15 ppm   Canada. Saskatchewan OELs 
(Occupational Health and Safety 
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Regulations, 1996, Table 21) (05 2009) 
 8 HR ACL 0.05 ppm   Canada. Saskatchewan OELs 

(Occupational Health and Safety 
Regulations, 1996, Table 21) (05 2009) 

 CEILING 0.1 ppm 0.2 mg/m3 Canada. Quebec OELs. (Ministry of Labor 
- Regulation Respecting the Quality of the 
Work Environment) (12 2008) 

 TWA 0.20 ppm   Canada. Manitoba OELs (Reg. 217/2006, 
The Workplace Safety And Health Act) 
(03 2014) 

 TWA 0.05 ppm   Canada. Manitoba OELs (Reg. 217/2006, 
The Workplace Safety And Health Act) 
(03 2014) 

 TWA 0.08 ppm   Canada. Manitoba OELs (Reg. 217/2006, 
The Workplace Safety And Health Act) 
(03 2014) 

 TWA 0.10 ppm   Canada. Manitoba OELs (Reg. 217/2006, 
The Workplace Safety And Health Act) 
(03 2014) 

Manganese - as Mn TWA  0.2 mg/m3 Canada. Alberta OELs (Occupational 
Health & Safety Code, Schedule 1, Table 
2) (07 2009) 

 TWA  0.2 mg/m3 Canada. British Columbia OELs. 
(Occupational Exposure Limits for 
Chemical Substances, Occupational 
Health and Safety Regulation 296/97, as 
amended) (07 2007) 

 8 HR ACL  0.2 mg/m3 Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21) (05 2009) 

 15 MIN 
ACL 

 0.6 mg/m3 Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21) (05 2009) 

Manganese - Respirable 
fraction. - as Mn 

TWA  0.02 mg/m3 Canada. Manitoba OELs (Reg. 217/2006, 
The Workplace Safety And Health Act) 
(03 2014) 

Manganese - Inhalable 
fraction. - as Mn 

TWA  0.1 mg/m3 Canada. Manitoba OELs (Reg. 217/2006, 
The Workplace Safety And Health Act) 
(03 2014) 

Manganese - as Mn TWA  0.2 mg/m3 Canada. Ontario OELs. (Control of 
Exposure to Biological or Chemical 
Agents) (06 2015) 

Manganese - Fume, total 
dust. - as Mn 

TWA  0.2 mg/m3 Canada. Quebec OELs. (Ministry of Labor 
- Regulation Respecting the Quality of the 
Work Environment) (09 2017) 

Fluorides (as F) - as F TWA  2.5 mg/m3 Canada. Alberta OELs (Occupational 
Health & Safety Code, Schedule 1, Table 
2) (07 2009) 

 TWA  2.5 mg/m3 Canada. Alberta OELs (Occupational 
Health & Safety Code, Schedule 1, Table 
2) (07 2009) 

 TWA  2.5 mg/m3 Canada. British Columbia OELs. 
(Occupational Exposure Limits for 
Chemical Substances, Occupational 
Health and Safety Regulation 296/97, as 
amended) (07 2007) 

 TWA  2.5 mg/m3 Canada. Manitoba OELs (Reg. 217/2006, 
The Workplace Safety And Health Act) 
(03 2011) 

 TWA  2.5 mg/m3 Canada. Ontario OELs. (Control of 
Exposure to Biological or Chemical 
Agents) (11 2010) 

 8 HR ACL  2.5 mg/m3 Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21) (05 2009) 

 15 MIN 
ACL 

 5 mg/m3 Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21) (05 2009) 

 TWA  2.5 mg/m3 Canada. Quebec OELs. (Ministry of Labor 
- Regulation Respecting the Quality of the 
Work Environment) (09 2017) 
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Additional exposure limits under the conditions of use: Mexico 

Chemical Identity Type Exposure Limit Values Source 

Carbon dioxide VLE-CT 30,000 ppm   Mexico. OELs. (NOM-010-STPS-2014 
Chemical Pollutants at the Workplace; 
Assessment and Control) (04 2014) 

 VLE-PPT 5,000 ppm   Mexico. OELs. (NOM-010-STPS-2014 
Chemical Pollutants at the Workplace; 
Assessment and Control) (04 2014) 

Carbon monoxide VLE-PPT 25 ppm   Mexico. OELs. (NOM-010-STPS-2014 
Chemical Pollutants at the Workplace; 
Assessment and Control) (04 2014) 

Nitrogen dioxide VLE-PPT 0.2 ppm   Mexico. OELs. (NOM-010-STPS-2014 
Chemical Pollutants at the Workplace; 
Assessment and Control) (04 2014) 

Ozone VLE-P 0.1 ppm   Mexico. OELs. (NOM-010-STPS-2014 
Chemical Pollutants at the Workplace; 
Assessment and Control) (04 2014) 

Manganese - as Mn VLE-PPT  0.2 mg/m3 Mexico. OELs. (NOM-010-STPS-2014 
Chemical Pollutants at the Workplace; 
Assessment and Control) (04 2014) 

Fluorides (as F) - as F VLE-PPT  2.5 mg/m3 Mexico. OELs. (NOM-010-STPS-2014 
Chemical Pollutants at the Workplace; 
Assessment and Control) (04 2014) 

 
Appropriate Engineering 
Controls 

Ventilation:  Use enough ventilation and local exhaust at the arc, flame or 
heat source to keep the fumes and gases from the worker's breathing zone 
and the general area.  Train the operator to keep their head out of the 
fumes. Keep exposure as low as possible.  

 
Individual protection measures, such as personal protective equipment 
General information: Exposure Guidelines: To reduce the potential for overexposure, use 

controls such as adequate ventilation and personal protective equipment 
(PPE).  Overexposure refers to exceeding applicable local limits, the 
American Conference of Governmental Industrial Hygienists (ACGIH) 
Threshold Limit Values (TLVs) or the Occupational Safety and Health 
Administration’s (OSHA) Permissible Exposure Limits (PELs). Workplace 
exposure levels should be established by competent industrial hygiene 
assessments. Unless exposure levels are confirmed to be below the 
applicable local limit, TLV or PEL, whichever is lower, respirator use is 
required.  Absent these controls, overexposure to one or more compound 
constituents, including those in the fume or airborne particles, may occur 
resulting in potential health hazards. According to the ACGIH, TLVs and 
Biological Exposure Indices (BEIs) “represent conditions under which 
ACGIH believes that nearly all workers may be repeatedly exposed without 
adverse health effects.” The ACGIH further states that the TLV-TWA should 
be used as a guide in the control of health hazards and should not be used 
to indicate a fine line between safe and dangerous exposures. See Section 
10 for information on constituents which have some potential to present 
health hazards. Welding consumables and materials being joined may 
contain chromium as an unintended trace element. Materials that contain 
chromium may produce some amount of hexavalent chromium (CrVI) and 
other chromium compounds as a byproduct in the fume.  In 2018, the 
American Conference of Governmental Industrial Hygienists (ACGIH) 
lowered the Threshold Limit Value (TLV) for hexavalent chromium from 50 
micrograms per cubic meter of air (50 µg/m³) to 0.2 µg/m³.  At these new 
limits, CrVI exposures at or above the TLV may be possible in cases where 
adequate ventilation is not provided. CrVI compounds are on the IARC and 
NTP lists as posing a lung cancer and sinus cancer risk.  Workplace 
conditions are unique and welding fume exposures levels vary.  Workplace 
exposure assessments must be conducted by a qualified professional, such 
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as an industrial hygienist, to determine if exposures are below applicable 
limits and to make recommendations when necessary for preventing 
overexposures.  

 
Eye/face protection: Wear helmet or use face shield with filter lens shade number 12 or darker 

for open arc processes – or follow the recommendations as specified in 
ANSI Z49.1, Section 4, based on your process and settings. No specific 
lens shade recommendation for submerged arc or electroslag processes. 
Shield others by providing appropriate screens and flash goggles.  

 
Skin Protection 
Hand Protection: Wear protective gloves. Suitable gloves can be recommended by the glove 

supplier.  
 
Other: Protective Clothing:  Wear hand, head, and body protection which help to 

prevent injury from radiation, open flames, hot surfaces, sparks and 
electrical shock. See Z49.1. At a minimum, this includes welder's gloves 
and a protective face shield when welding, and may include arm protectors, 
aprons, hats, shoulder protection, as well as dark substantial clothing when 
welding, brazing and soldering. Wear dry gloves free of holes or split 
seams.   Train the operator not to permit electrically live parts or electrodes 
from contacting the skin . . . or clothing or gloves if they are wet. Insulate 
yourself from the work piece and ground using dry plywood, rubber mats or 
other dry insulation.  

 
Respiratory Protection: Keep your head out of fumes. Use enough ventilation and local exhaust to 

keep fumes and gases from your breathing zone and the general area. An 
approved respirator should be used unless exposure assessments are 
below applicable exposure limits.  

 
Hygiene measures: Do not eat, drink or smoke when using the product. Always observe good 

personal hygiene measures, such as washing after handling the material 
and before eating, drinking, and/or smoking. Routinely wash work clothing 
and protective equipment to remove contaminants. Determine the 
composition and quantity of fumes and gases to which workers are 
exposed by taking an air sample from inside the welder's helmet if worn or 
in the worker's breathing zone.  Improve ventilation if exposures are not 
below limits. See ANSI/AWS F1.1, F1.2, F1.3 and F1.5, available from the 
American Welding Society, www.aws.org.  

 
9.  PHYSICAL AND CHEMICAL PROPERTIES 
 

Appearance: Steel rod with extruded flux coating. 
Physical state: Solid  
Form: Solid  
Color: No data available. 
Odor: No data available. 
Odor threshold: No data available. 
pH: No data available. 
Melting point/freezing point: No data available. 
Initial boiling point and boiling 
range: 

No data available. 

Flash Point: No data available. 
Evaporation rate: No data available. 
Flammability (solid, gas): No data available. 
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Upper/lower limit on flammability or explosive limits 
Flammability limit - upper (%): No data available. 
Flammability limit - lower (%): No data available. 
Explosive limit - upper (%): No data available. 
Explosive limit - lower (%): No data available. 
Vapor pressure: No data available. 
Vapor density: No data available. 
Density: No data available. 
Relative density: No data available. 
Solubility(ies) 
Solubility in water: No data available. 
Solubility (other): No data available. 
Partition coefficient (n-
octanol/water): 

No data available. 

Auto-ignition temperature: No data available. 
Decomposition temperature: No data available. 
Viscosity: No data available. 

 
10.  STABILITY AND REACTIVITY 
 
Reactivity: The product is non-reactive under normal conditions of use, storage and 

transport.  
 
Chemical Stability: Material is stable under normal conditions.  

 
Possibility of hazardous 
reactions: 

None under normal conditions.  

 
Conditions to avoid: Avoid heat or contamination.  

 
Incompatible Materials: Strong acids. Strong oxidizing substances. Strong bases.  

 
Hazardous Decomposition 
Products: 

Fumes and gases from welding and its allied processes such as brazing 
and soldering cannot be classified simply. The composition and quantity of 
both are dependent upon the metal to which the joining or hot work is 
applied, the process, procedure - and where applicable - the electrode or 
consumable used. Other conditions which also influence the composition 
and quantity of the fumes and gases to which workers may be exposed 
include: coatings on the metal being welded or worked (such as paint, 
plating, or galvanizing), the number of operators and the volume of the work 
area, the quality and amount of ventilation, the position of the operator's 
head with respect to the fume plume, as well as the presence of 
contaminants in the atmosphere (such as chlorinated hydrocarbon vapors 
from cleaning and degreasing activities.) 
 
In cases where an electrode or other applied material is consumed, the 
fume and gas decomposition products generated are different in percent 
and form from the ingredients listed in Section 3. Decomposition products 
of normal operation include those originating from the volatilization, 
reaction, or oxidation of the materials shown in Section 3, plus those from 
the base metal and coating, etc., as noted above. Reasonably expected 
fume constituents produced during arc welding and brazing include the 
oxides of iron, manganese and other metals present in the welding 
consumable or base metal. Hexavalent chromium compounds may be in 
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the welding or brazing fume of consumables or base metals which contain 
chromium. Gaseous and particulate fluoride may be in the fume of 
consumables or flux materials which contain fluoride. Gaseous reaction 
products may include carbon monoxide and carbon dioxide. Ozone and 
nitrogen oxides may be formed by the radiation from the arc associated 
with welding.  

 
11.  TOXICOLOGICAL INFORMATION 
 
General information: The International Agency for Research on Cancer (IARC) has determined 

welding fumes and ultraviolet radiation from welding are carcinogenic to 
humans (Group 1).  According to IARC, welding fumes cause cancer of the 
lung and positive associations have been observed with cancer of the 
kidney. Also according to IARC, ultraviolet radiation from welding causes 
ocular melanoma. IARC identifies gouging, brazing, carbon arc or plasma 
arc cutting, and soldering as processes closely related to welding. Read 
and understand the manufacturer’s instructions, Safety Data Sheets and 
the precautionary labels before using this product.  

 
Information on likely routes of exposure 

Inhalation: Potential chronic health hazards related to the use of welding consumables 
are most applicable to the inhalation route of exposure.  Refer to Inhalation 
statements in Section 11.  

 
Skin Contact: Arc rays can burn skin. Skin cancer has been reported.  

 
Eye contact: Arc rays can injure eyes.  

 
Ingestion: Health injuries from ingestion are not known or expected under normal use.  

 
Symptoms related to the physical, chemical and toxicological characteristics 

 
Inhalation: Respiratory exposure to the crystalline silica present in this welding 

electrode is not anticipated during normal use. Respiratory overexposure to 
airborne crystalline silica is known to cause silicosis, a form of disabling 
pulmonary fibrosis which can be progressive and may lead to death.  
Crystalline silica is on the IARC (International Agency for Research on 
Cancer) and NTP (National Toxicology Program) lists as posing a cancer 
risk to humans.  Note: All regional authorities do not use the same criteria 
for assigning carcinogenic classifications to chemicals.  For example, the 
European Union (EU) CLP does not require classifying crystalline silica as 
a carcinogenic compound. Short-term (acute) overexposure to fumes and 
gases from welding and allied processes may result in discomfort such as 
metal fume fever, dizziness, nausea, or dryness or irritation of nose, throat, 
or eyes.  May aggravate pre-existing respiratory problems (e.g. asthma, 
emphysema). Long-term (chronic) overexposure to fumes and gases from 
welding and allied processes can lead to siderosis (iron deposits in lung), 
central nervous system effects, bronchitis and other pulmonary effects.  

 
Information on toxicological effects 

Acute toxicity (list all possible routes of exposure) 
Oral 

Product: Not classified 
Specified substance(s): 

Iron LD 50 (Rat): 98.6 g/kg  
Limestone LD 50 (Rat): 6,450 mg/kg  
Fluorides (as F) LD 50 (Rat): 4,250 mg/kg  
Sodium silicate LD 50 (Rat): 1.1 g/kg  
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Carboxymethyl cellulose, 
sodium salt 

LD 50 (Rat): 2,700 mg/kg  

 
Dermal 
Product: Not classified 

 
Inhalation 
Product: Not classified 
Specified substance(s): 

Carboxymethyl cellulose, 
sodium salt 

LC 50 (Rat, 4 h): 5,800 mg/m3  

 
Repeated dose toxicity 

Product: Not classified 
 
Skin Corrosion/Irritation 
Product: Not classified 

 
Serious Eye Damage/Eye Irritation 
Product: Not classified 

 
Respiratory or Skin Sensitization 
Product: Not classified 

 
Carcinogenicity 
Product: Arc rays: Skin cancer has been reported. 

  
IARC Monographs on the Evaluation of Carcinogenic Risks to Humans: 

Quartz Overall evaluation: 1. Carcinogenic to humans.  
 
US. National Toxicology Program (NTP) Report on Carcinogens:  

Quartz Known To Be Human Carcinogen.  
 
US. OSHA Specifically Regulated Substances (29 CFR 1910.1001-1050): 
 

Quartz Cancer  
 

Germ Cell Mutagenicity 
In vitro 

Product: Not classified 
 

In vivo 
Product: Not classified 

 
Reproductive toxicity

Product: Not classified 
 

Specific Target Organ Toxicity - Single Exposure 
Product: Not classified 

 
Specific Target Organ Toxicity - Repeated Exposure 

Product: Not classified 
 

Aspiration Hazard 
Product: Not classified 
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Other effects: Organic polymers may be used in the manufacture of various welding 
consumables. Overexposure to their decomposition byproducts may result 
in a condition known as polymer fume fever.  Polymer fume fever usually 
occurs within 4 to 8 hours of exposure with the presentation of flu like 
symptoms, including mild pulmonary irritation with or without an increase in 
body temperature.  Signs of exposure can include an increase in white 
blood cell count.  Resolution of symptoms typically occurs quickly, usually 
not lasting longer than 48 hours.  

 
Symptoms related to the physical, chemical and toxicological characteristics under the condition of use 

 
 

Inhalation: 
Specified substance(s): 
Manganese Overexposure to manganese fumes may affect the brain and central 

nervous system, resulting in poor coordination, difficulty speaking, and arm 
or leg tremor.  This condition can be irreversible. 

 
 

Additional toxicological Information under the conditions of use: 
 

Acute toxicity 
Oral  
Specified substance(s): 

Fluorides (as F) LD 50 (Rat): 4,250 mg/kg  
Inhalation 
Specified substance(s): 

Carbon dioxide LC Lo (Human, 5 min): 90000 ppm  
Carbon monoxide LC 50 (Rat, 4 h): 1300 ppm  
Nitrogen dioxide LC 50 (Rat, 4 h): 88 ppm  
Ozone LC Lo (Human, 30 min): 50 ppm  

 
Other effects: 
Specified substance(s): 

Carbon dioxide Asphyxia  
Carbon monoxide Carboxyhemoglobinemia  
Nitrogen dioxide Lower respiratory tract irritation  

 
12.  ECOLOGICAL INFORMATION 
 
Ecotoxicity  
Acute hazards to the aquatic environment: 

Fish 
Product: Not classified 
Specified substance(s):

Sodium silicate LC 50 (Western mosquitofish (Gambusia affinis), 96 h): 1,800 mg/l  
 

Aquatic Invertebrates 
Product: Not classified 
Specified substance(s):

Sodium silicate EC 50 (Water flea (Ceriodaphnia dubia), 48 h): 22.94 - 49.01 mg/l  
Manganese EC 50 (Water flea (Daphnia magna), 48 h): 40 mg/l  
Carboxymethyl cellulose, 
sodium salt 

EC 50 (Water flea (Ceriodaphnia dubia), 48 h): 46.04 - 165.37 mg/l  

 
Chronic hazards to the aquatic environment: 

Fish 
Product: Not classified 
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Aquatic Invertebrates 

Product: Not classified 
 

Toxicity to Aquatic Plants 
Product: Not classified 

 
Persistence and Degradability 

Biodegradation 
Product: No data available. 

 
Bioaccumulative potential 

Bioconcentration Factor (BCF) 
Product: No data available. 

 
Mobility in soil: No data available. 

 
 
13.  DISPOSAL CONSIDERATIONS 
 
General information: The generation of waste should be avoided or minimized whenever 

possible. When practical, recycle in an environmentally acceptable, 
regulatory compliant manner.    Dispose of non-recyclable products in 
accordance with all applicable Federal, State, Provincial, and Local 
requirements.  

 
Disposal instructions: Dispose of this material and its container to hazardous or special waste 

collection point.  
 
Contaminated Packaging: Dispose of contents/container to an appropriate treatment and disposal 

facility in accordance with applicable laws and regulations, and product 
characteristics at time of disposal.  

 
14.  TRANSPORT INFORMATION 
 

DOT 
UN Number:  
UN Proper Shipping Name: NOT DG REGULATED 
Transport Hazard Class(es)  

Class: NR 
Label(s): – 

Packing Group: – 
Marine Pollutant: No 

 
IMDG 
UN Number:  
UN Proper Shipping Name: NOT DG REGULATED 
Transport Hazard Class(es)  

Class: NR 
Label(s): – 
EmS No.:  

Packing Group: – 
Marine Pollutant: No 

 
IATA 
UN Number:  
Proper Shipping Name: NOT DG REGULATED 
Transport Hazard Class(es):  



  Revision Date: 10/29/2018 
 

 

 
SDS_North America - 200000000644 20/23 

 

Class: NR 
Label(s): – 

Packing Group: – 
Marine Pollutant: No 
Cargo aircraft only: Allowed. 

 
TDG 
UN Number:  
UN Proper Shipping Name: NOT DG REGULATED 
Transport Hazard Class(es)  

Class: NR 
Label(s): – 

Packing Group: – 
Marine Pollutant: No 

 
15.  REGULATORY INFORMATION 
 
US Federal Regulations 

TSCA Section 12(b) Export Notification (40 CFR 707, Subpt. D) 
None present or none present in regulated quantities. 

 
US. OSHA Specifically Regulated Substances (29 CFR 1910.1001-1050) 

Chemical Identity OSHA hazard(s) 
Quartz kidney effects 

lung effects 
immune system effects 
Cancer 
 

 
CERCLA Hazardous Substance List (40 CFR 302.4): 

Chemical Identity Reportable quantity 
Manganese Included in the regulation but with no data values. See 

regulation for further details.  
 

Superfund Amendments and Reauthorization Act of 1986 (SARA) 
Hazard categories 
Not classified 
Not classified 

 
SARA 302 Extremely Hazardous Substance 

None present or none present in regulated quantities. 
 

SARA 304 Emergency Release Notification 
Chemical Identity Reportable quantity 
Manganese  Included in the regulation but with no data values. See 

regulation for further details.  
 

SARA 311/312 Hazardous Chemical 
Chemical Identity Threshold Planning Quantity 
Iron 10000 lbs 
Limestone 10000 lbs 
Fluorides (as F) 10000 lbs 
Feldspar 10000 lbs 
Sodium silicate 10000 lbs 
Manganese 10000 lbs 
Potassium silicate 10000 lbs 
Silicon 10000 lbs 
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Quartz 10000 lbs 
Iron oxide 10000 lbs 
Carboxymethyl cellulose, sodium salt 10000 lbs 
Silicon dioxide (amorphous) 10000 lbs 

 
SARA 313 (TRI Reporting) 

Chemical Identity 
Reporting threshold 
for other users 

Reporting threshold for 
manufacturing and processing 

Manganese 10000 lbs 25000 lbs.  
 

Clean Water Act Section 311 Hazardous Substances (40 CFR 117.3) 
None present or none present in regulated quantities. 

 
Clean Air Act (CAA) Section 112(r) Accidental Release Prevention (40 CFR 68.130): 

None present or none present in regulated quantities. 
 

US State Regulations 
US. California Proposition 65 

 

WARNING 

Cancer - www.P65Warnings.ca.gov 

 

WARNING:  This product contains or produces a chemical known to the State of California to cause cancer and 
birth defects (or other reproductive harm).  (California Health & Safety Code Section 25249.5 et seq.) 
WARNING: Cancer and Reproductive Harm – www.P65Warnings.ca.gov 
 
US. New Jersey Worker and Community Right-to-Know Act 

Chemical Identity 
Limestone 
Fluorides (as F) 
Manganese 
Quartz 

 
US. Massachusetts RTK - Substance List 

Chemical Identity 
Quartz 

 
US. Pennsylvania RTK - Hazardous Substances 

Chemical Identity 
Limestone 
Fluorides (as F) 
Manganese 

 
US. Rhode Island RTK 

No ingredient regulated by RI Right-to-Know Law present. 
 
Canada Federal Regulations 

List of Toxic Substances (CEPA, Schedule 1) 

Chemical Identity  
Fluorides (as F)  
Iron oxide  

 
Export Control List (CEPA 1999, Schedule 3) 

Not Regulated 
 

National Pollutant Release Inventory (NPRI) 
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Canada. National Pollutant Release Inventory (NPRI) Substances, Part 5, VOCs with Additional 
Reporting Requirements 
NPRI PT5 Not Regulated 

Canada. National Pollutant Release Inventory (NPRI) (Schedule 1, Parts 1-4) 
NPRI Not Regulated 

 
Greenhouse Gases 

Not Regulated 
 

Controlled Drugs and Substances Act 
CA CDSI Not Regulated 

CA CDSII Not Regulated 

CA CDSIII Not Regulated 

CA CDSIV Not Regulated 

CA CDSV Not Regulated 

CA CDSVII Not Regulated 

CA CDSVIII Not Regulated 

 
Precursor Control Regulations 

Not Regulated 
 
Mexico. Substances subject to reporting for the pollutant release and transfer registry (PRTR): Not applicable 
 
Inventory Status:

Australia AICS: On or in compliance with the inventory 
Canada DSL Inventory List: One or more components are not listed or are exempt from listing. 
EINECS, ELINCS or NLP: One or more components are not listed or are exempt from listing. 
Japan (ENCS) List: One or more components are not listed or are exempt from listing. 
China Inv. Existing Chemical Substances: On or in compliance with the inventory 
Korea Existing Chemicals Inv. (KECI): On or in compliance with the inventory 
Canada NDSL Inventory: One or more components are not listed or are exempt from listing. 
Philippines PICCS: On or in compliance with the inventory 
New Zealand Inventory of Chemicals: On or in compliance with the inventory 
Japan ISHL Listing: One or more components are not listed or are exempt from listing. 
Japan Pharmacopoeia Listing: One or more components are not listed or are exempt from listing. 
Ontario Inventory: One or more components are not listed or are exempt from listing. 
US TSCA Inventory: One or more components are not listed or are exempt from listing. 
Mexico INSQ: On or in compliance with the inventory 
Taiwan Chemical Substance Inventory: On or in compliance with the inventory 

 
16.  OTHER INFORMATION 
 
Definitions:   
 

Revision Date: 10/29/2018 
 

Further Information: Additional information is available by request. 
 

Disclaimer: The Lincoln Electric Company urges each end user and recipient of this SDS 
to study it carefully.  See also www.lincolnelectric.com/safety.  If necessary, 
consult an industrial hygienist or other expert to understand this information 
and safeguard the environment and protect workers from potential hazards 
associated with the handling or use of this product.  This information is 



  Revision Date: 10/29/2018 
 

 

 
SDS_North America - 200000000644 23/23 

 

believed to be accurate as of the revision date shown above.  However, no 
warranty, expressed or implied, is given.  Because the conditions or methods 
of use are beyond Lincoln Electric’s control, we assume no liability resulting 
from the use of this product.  Regulatory requirements are subject to change 
and may differ between various locations.  Compliance with all applicable 
Federal, State, Provincial, and local laws and regulations remain the 
responsibility of the user. 
 
© 2018 Lincoln Global, Inc.  All Rights Reserved. 
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 Material Safety Data Sheet 
 
IMPORTANT NOTICE: This Material Safety Data Sheet (MSDS) is issued by LA-CO Industries, Inc. (LA-
CO) in accordance with the U.S. OSHA Hazard Communication Standard, Canadian WHMIS Controlled 
Products Regulations, British CHIP regulation 6, Australian NMRCWHS and ANSI Z400.1-1993 guidelines. 
The information contained herein must not be altered, deleted or added to, with the exception of adding 
supplier/importer information in the space provided. LA-CO has no objection to its MSDS being copied if: 
a) the copy is made for safety-related purposes; and b) no alterations or amendments are made to the text 
or format of the MSDS, with the exception of adding supplier/importer information in the space provided. 
LA-CO does not guaranty the accuracy of any MSDS for our products which: a) is not prepared by LA-CO; 
b) is not authorized by LA-CO; c) is not in the format originally supplied by LA-CO; or d) has otherwise 
been amended or altered by a third party, with the exception of adding supplier/importer information in the 
space provided. Official LA-CO MSDS’s reside on its web site at www.laco.com. 
 
 

Section 1 Product and Company Identification 

Product Name:        H Paintstik – White, Red, Blue & Brown  
Revision #: 2.3 Date Prepared: January 1, 1997 Date Revised:  February 26, 2013 
 
 
Manufacturer: 

 LA-CO INDUSTRIES, Inc./Markal Co. 
 1201 Pratt Blvd. 
 Elk Grove Village, IL, USA   60007-5746 
 Information Telephone: 847-956-7600 
 Emergency Telephone: Call CHEMTREC 

USA 800-424-9300 
International (Call Collect) 1-703-527-3887 

 Chemical Formula: Mixture 
 CAS No.: Not Applicable. Derivation: Not Applicable. 
 Synonyms: Not Applicable. 
 General Use: Marking crayon for hot metal surfaces. 
 

Supplier/Importer: 

 
Section 2 Composition/Information on Ingredients 
Ingredient CAS No. % 
 
Sebacic Acid 
 

 
111-20-6 

 
30 

 (For Section 2 footnotes: See Section 15) 
  
Section 3 Hazards Identification 
 
EMERGENCY OVERVIEW: FUMES MAY CAUSE IRRITATION.  
KEEP OUT OF REACH OF CHILDREN. FOR INDUSTRIAL USE ONLY. 
 
POTENTIAL HEALTH EFFECTS 
 Primary Exposure Routes: Eyes, Inhalation 
 Acute Effects 
  Eyes: Fumes may cause irritation. 
  Skin: None expected. 

Ingestion: None expected. 
Inhalation: Inhalation of fumes may cause irritation of the nose 

and throat. 
 Chronic Effects 
  Eyes: None known 
  Skin: None known 

 

Ingestion: None known 
Inhalation: None known 
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 Carcinogenicity: Not Applicable. 
 Target Organ Effects: Not Applicable. 
 Medical Conditions Aggravated by Long-Term Exposure: Not Determined. 
 Other Information: Not Applicable. 

 
Section 4 First Aid 
 
Eye Contact: Immediately flush eyes with water for at least 15 minutes while holding eyelids open. 

Remove any contact lenses. Have victim roll eyes for more thorough flushing. Get medical attention if 
irritation persists. 

Skin Contact: Flush skin with water or wash with soap and water. Consult physician if irritation develops. 
Ingestion: NEVER GIVE ANYTHING BY MOUTH TO AN UNCONSCIOUS OR CONVULSING PERSON. 

Give victim water to dilute. 
Inhalation: Remove victim to fresh air. Give oxygen if breathing is difficult. Give artificial respiration if 

breathing has stopped. Get medical attention. 
Other Information: None known 
 
 
Section 5 Fire Fighting Measures 
 
Flash Point (method):      3040F/1510C   (cc)                    Autoignition Temperature:  10580F/5700C   
LEL: Not Determined. UEL: Not Determined.     
Flammability Classification: Not Determined. 
Extinguishing Media: Water fog, foam, carbon dioxide, dry chemical. 
Hazardous Combustion Products: Carbon monoxide and possibly other toxic fumes. 
Unusual Fire or Explosion Hazards: None known. 
Fire-Fighting Instructions/Equipment: Keep personnel removed and upwind of any fire. Wear full fire-

fighting turn-out gear (full Bunker gear), and respiratory protection (SCBA). 
 
 
Section 6 Accidental Release Measures 
 
Use recommended personal protective equipment (see Section 8). 
Small Spill: Sweep or scrape up.    Large Spill: Sweep or scrape up. 
 
 
Section 7 Handling and Storage 
 
Handling Precautions: Use recommended personal protective equipment (see Section 8). Wash 

thoroughly after handling. 
Storage Requirements: Store away from incompatible chemicals (see Sec. 10). Store in a cool, dry 

area. 
 
 
Section 8 Exposure Controls/Personal Protection 
 
Eye/Face Protection: Safety glasses. Where contact with the eyes is likely, use chemical goggles. Use a 

face shield as needed. 
Skin/Hand Protection: Suitable for related activities where this product is used. 
Respiratory Protection: Use a NIOSH/MSHA approved air-purifying respirator as needed to control 

exposure. Consult with respirator manufacturer to determine respirator selection, use, and limitations. 
Use a positive pressure air supplied respirator for uncontrolled releases or when air purifying 
respirator limitations may be exceeded. Follow respiratory protection program requirements (OSHA 
1910.134 and ANSI Z88.2) for all respirator use. 

Other Equipment: Eyewash and safety shower. 
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Engineering Controls: Use process enclosures, local exhaust ventilation, or other engineering controls 

to control sources of dust or fumes. 
Administrative Controls: Users of this product must be properly trained and qualified in its use. 
Other Information: No food or beverage should be consumed in the work area. Wash thoroughly before 

eating, drinking, or smoking. 
 
 
Section 9 Physical and Chemical Properties 
 
Appearance/Physical State: Solid cylindrical 

crayon. 
Odor: Not Applicable. 
Odor Threshold (ppm): Not Determined.     
Specific Gravity (H2O = 1): >1 

 
Solubility - Water: Insoluble 

 - Fat:  Soluble 
Coefficient of Water/Oil Solubility: <<1 
Partition Coefficient (n-octanol/water): >>1 

pH: Not Applicable. 
Melting Point: Approximately 1500F/660C 
Boiling Point: Not Determined. 
Vapor Pressure (mm Hg at 200C): Not Applicable. 
Vapor Density (Air = 1): Not Applicable. 
Evaporation Rate (n-BuAc=1): Not Applicable. 
V.O.C.: 0%(w/w),  0%(v/v),  0 lbs./gal.(U.S.),  0 kg/l 
Flash Point (method): (see Section 5) 

Autoignition Temperature: (see Section 5) 
Flammability Classification: (see Section 5) 
Unusual Fire or Explosion Hazards: (see 

Section 5) 
Oxidising Properties: Not Applicable. 
Other Information: None Known. 
Note: The physical data represented above are 

typical values and should not be construed as a 
specification. 

 
 
Section 10 Stability and Reactivity 
 
Chemical Stability: Stable                                      Hazardous Polymerization: Will Not Occur 
Conditions to Avoid: None known                        Chemicals to Avoid: Strong oxidizers, acids, bases 
Hazardous Decomposition Products (non-thermal): Not determined 
 
 
Section 11 Toxicological Information 
 
Sensitization to Product: Not Applicable. 
Irritancy of Product: Fumes possibly irritating to eyes 
and respiratory tract. 

 
Reproductive Toxicity: Not Applicable. 
Teratogenicity: Not Applicable. 
Mutagenicity: Not Applicable. 

 
Further hazard information, if applicable, may be found in Section 3. Toxicological information regarding 
individual ingredients, if applicable, may be found in Section 2. 
  
Section 12 Ecological Information 
 
Mobility: Not Determined. 
Degradability: Not Determined. 
Accumulation: Not Determined. 

 
Ecotoxicity: Not Determined. 
Other Adverse Effects: Not Determined. 
 

 
Section 13 Disposal Considerations 
 
Dispose of in accordance with all applicable regulations. 
 
The conditions of handling, storage, and use of this product are beyond our control and may be 
beyond our knowledge. For this and other reasons, LA-CO Industries, Inc. does not assume 
responsibility and expressly disclaim liability for loss, damage or expense arising out of or in any 
way connected with the handling, storage, use or disposal of this product. 
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Section 14 Transport Information 
 
D.O.T. (U.S.) 
   Proper Shipping Name: Not Regulated. 
   Hazard Class or Division: Not Regulated. 
   Hazard Label: Not Regulated. 
   I.D. Number: Not Regulated. 

 
TDG (Canada): Not Regulated. 
IATA: Not Regulated. 
ICAO: Not Regulated. 
IMO: Not Regulated. 
 

Australian Code for the Transport of Dangerous Goods 
   Dangerous Goods Class and Subsidiary Risk: Not Determined. 
 
Section 15 Regulatory Information 
 
Footnotes for Section 2: 
 1 Subject to the reporting requirements of SARA Title III, Section 313. 
 2 Appears on the California Safe Drinking Water and Toxic Enforcement Act (Prop. 65) Substances List. 
 3 Appears on the Massachusetts Substances List. 
 4 Appears on the New Jersey Right-To-Know Hazardous Substances List. 
 5 Appears on the Pennsylvania Hazardous Substances List. 
 6 Appears on the Canadian WHMIS Ingredient Disclosure List. 
 
 U.S.A. 
OSHA Hazard Status: This product is considered to be hazardous as defined by the U.S. OSHA HCS 

(29 CFR 1910.1200). 
EPA SARA sec. 311/312 Hazard Categories: Immediate (Acute) Health Hazard. 
Toxic Substances Control Act (TSCA): All ingredients contained in this product are listed on the U.S. 

EPA TSCA Chemical Substance Inventory. 
HMIS® Rating: Health 1, Flammability 1, Reactivity 0 
NFPA® (704) Rating: Health 1, Flammability 1, Reactivity 0 
 
 CANADA 
WHMIS Status: This product is considered to be hazardous as defined by Canadian WHMIS Controlled 

Products Regulations. 
WHMIS Rating: D1-B 
WHMIS Risk Phrases: None required on containers of 100 ml or less per CPR, Section 19[1][a]-[d]. 
WHMIS Precautionary Statements: None required on containers of 100 ml or less per CPR, Section 

19[1][a]-[d]. 
Domestic Substances List (DSL): All ingredients contained in this product are listed on the Canadian 

EPA (CEPA) Domestic Substances List (DSL). 
 
 E.U. 
European Inventory of Existing Chemical Substances (EINECS): All ingredients contained in this 

product are listed on the European Inventory of Existing Chemical Substances (EINECS). 
Categories of Danger (Labeling Information): None.  
Risk (R) Phrases: Not required per regulation 9(7) or 9(8) of CHIP. 
Safety (S) Phrases: Keep out of reach of children (S2), Do not breath fumes (S23) 
 
 
Further regulatory information regarding individual ingredients, if applicable, may be found in Section 2. 
 
This product has been classified in accordance with the hazard criteria of the U.S. OSHA Hazard 
Communication Standard, the Canadian WHMIS Controlled Products Regulations, the British CHIP2 
regulation 6, and the Australian NMRCWHS. This MSDS contains the information required by the above 
regulations and conforms to ANSI Z400.1-1993. 
 
 
Section 16 Other Information 
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HMIS is a registered trademark of the National Paint and Coatings Association. 
NFPA is a registered trademark of the National Fire Protection Association. 
MSDS Prepared By: Director of Chemical Safety 
 
The information contained herein is based on data available to us and is accurate and 
reliable to the best of our knowledge and belief. However, LA-CO Industries, Inc. makes 
no representations as to its completeness or accuracy. Information is supplied on 
condition that persons receiving such information will make their own determination as 
to its suitability for their purposes prior to use. In no event will LA-CO Industries, Inc. be 
responsible for damages of any nature whatsoever resulting from the use of or reliance 
upon the information contained herein. 
 
 



SAFETY DATA SHEET

1. Identification
3-36® Multi-Purpose Lubricant & Corrosion InhibitorProduct identifier

Other means of identification
03004Product code
Multi-purpose lubricantRecommended use
None known.Recommended restrictions

Manufacturer/Importer/Supplier/Distributor information
Manufactured or sold by:

Company name CRC Industries, Inc.
Address 885 Louis Dr.

Warminster, PA 18974 US
Telephone

General Information 215-674-4300
Technical
Assistance

800-521-3168

Customer Service 800-272-4620
24-Hour Emergency 800-424-9300 (US)
(CHEMTREC) 703-527-3887 (International)

Website www.crcindustries.com

2. Hazard(s) identification
Category 1Flammable aerosolsPhysical hazards
Compressed gasGases under pressure

Category 1Sensitization, skinHealth hazards
Category 1Aspiration hazard

Category 3Hazardous to the aquatic environment, acute
hazard

Environmental hazards

Not classified.OSHA defined hazards

Label elements

Signal word Danger

Hazard statement Extremely flammable aerosol. Contains gas under pressure; may explode if heated. May be fatal if
swallowed and enters airways. May cause an allergic skin reaction. Harmful to aquatic life.

Precautionary statement
Prevention Keep away from heat/sparks/open flames/hot surfaces. - No smoking. Do not spray on an open

flame or other ignition source. Pressurized container:  Do not pierce or burn, even after use. Do
not apply while equipment is energized. Extinguish all flames, pilot lights and heaters. Vapors will
accumulate readily and may ignite. Use only with adequate ventilation; maintain ventilation during
use and until all vapors are gone. Open doors and windows or use other means to ensure a fresh
air supply during use and while product is drying. If you experience any symptoms listed on this
label, increase ventilation or leave the area. Avoid breathing gas, mist or vapor. Contaminated
work clothing must not be allowed out of the workplace. Wear protective gloves. Avoid release to
the environment.

Response If swallowed: Immediately call a poison center/doctor. Do NOT induce vomiting. If on skin: Wash
with plenty of water. If skin irritation or rash occurs: Get medical attention. Wash contaminated
clothing before reuse.
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Storage Store in a well-ventilated place. Store locked up. Protect from sunlight. Do not expose to
temperatures exceeding 50°C/122°F. Exposure to high temperature may cause can to burst.

Disposal Dispose of contents/container in accordance with local/regional/national regulations.
Hazard(s) not otherwise
classified (HNOC)

Static accumulating flammable liquid can become electrostatically charged even in bonded and
grounded equipment. Sparks may ignite liquid and vapor. May cause flash fire or explosion.

3. Composition/information on ingredients
Mixtures

CAS number %Common name and synonymsChemical name
64742-47-8 60 - 70Distillates (petroleum), hydrotreated

light

64742-70-7 10 - 20Paraffin oils (petroleum), catalytic
dewaxed heavy

64742-71-8 5 - 10Paraffin oils (petroleum), catalytic
dewaxed light

88917-22-0 3 - 5dipropylene glycol monomethyl
ether acetate

123-95-5 3 - 5n-Butyl stearate

124-38-9 1 - 3carbon dioxide

8009-03-8 1 - 3Petrolatum

61788-89-4 < 1Fatty Acids, C18-unsatd., Dimers

5989-27-5 < 0.2d-Limonene

586-62-9 < 0.2Terpinolene

Specific chemical identity and/or percentage of composition has been withheld as a trade secret.

4. First-aid measures
Move to fresh air. Call a physician if symptoms develop or persist.Inhalation
Remove contaminated clothing immediately and wash skin with soap and water. In case of
eczema or other skin disorders: Seek medical attention and take along these instructions.

Skin contact

Rinse with water. Get medical attention if irritation develops and persists.Eye contact
Call a physician or poison control center immediately. Do not induce vomiting. If vomiting occurs,
keep head low so that stomach content doesn't get into the lungs.

Ingestion

Aspiration may cause pulmonary edema and pneumonitis. May cause an allergic skin reaction.
Dermatitis. Rash.

Most important
symptoms/effects, acute and
delayed

Provide general supportive measures and treat symptomatically. Keep victim under observation.
Symptoms may be delayed.

Indication of immediate
medical attention and special
treatment needed

Ensure that medical personnel are aware of the material(s) involved, and take precautions to
protect themselves. Wash contaminated clothing before reuse.

General information

5. Fire-fighting measures
Water fog. Alcohol resistant foam. Dry chemicals. Carbon dioxide (CO2). Dry chemical powder,
carbon dioxide, sand or earth may be used for small fires only.

Suitable extinguishing media

None known.Unsuitable extinguishing
media

Contents under pressure. Pressurized container may rupture when exposed to heat or flame. This
product is a poor conductor of electricity and can become electrostatically charged. If sufficient
charge is accumulated, ignition of flammable mixtures can occur. Static electricity accumulation
may be significantly increased by the presence of small quantities of water or other contaminants.
Material will float and may ignite on surface of water. During fire, gases hazardous to health may
be formed.

Specific hazards arising from
the chemical

Firefighters must use standard protective equipment including flame retardant coat, helmet with
face shield, gloves, rubber boots, and in enclosed spaces, SCBA.

Special protective equipment
and precautions for firefighters
Fire-fighting
equipment/instructions

In case of fire: Stop leak if safe to do so. Move containers from fire area if you can do so without
risk. Cool containers exposed to heat with water spray and remove container, if no risk is involved.
Containers should be cooled with water to prevent vapor pressure build up.
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Extremely flammable aerosol. Contents under pressure. Pressurized container may rupture when
exposed to heat or flame.

General fire hazards

6. Accidental release measures
Keep unnecessary personnel away. Keep people away from and upwind of spill/leak. Remove all
possible sources of ignition in the surrounding area. Keep out of low areas. Many gases are
heavier than air and will spread along ground and collect in low or confined areas (sewers,
basements, tanks). Wear appropriate protective equipment and clothing during clean-up. Avoid
breathing mist or vapor. Emergency personnel need self-contained breathing equipment. Do not
touch damaged containers or spilled material unless wearing appropriate protective clothing.
Ventilate closed spaces before entering them. Use appropriate containment to avoid
environmental contamination. Local authorities should be advised if significant spillages cannot be
contained. For personal protection, see section 8 of the SDS.

Personal precautions,
protective equipment and
emergency procedures

Eliminate all ignition sources (no smoking, flares, sparks, or flames in immediate area). Keep
combustibles (wood, paper, oil, etc.) away from spilled material. This product is miscible in water.
Prevent product from entering drains. Wipe up with absorbent material (e.g. cloth, fleece). Clean
surface thoroughly to remove residual contamination. For waste disposal, see section 13 of the
SDS.

Methods and materials for
containment and cleaning up

Avoid release to the environment. Inform appropriate managerial or supervisory personnel of all
environmental releases. Prevent further leakage or spillage if safe to do so. Avoid discharge into
drains, water courses or onto the ground. Use appropriate containment to avoid environmental
contamination.

Environmental precautions

7. Handling and storage
Minimize fire risks from flammable and combustible materials (including combustible dust and
static accumulating liquids) or dangerous reactions with incompatible materials. Pressurized
container:  Do not pierce or burn, even after use. Do not use if spray button is missing or defective.
Do not spray on a naked flame or any other incandescent material. Do not smoke while using or
until sprayed surface is thoroughly dry. Do not cut, weld, solder, drill, grind, or expose containers to
heat, flame, sparks, or other sources of ignition. Use caution around energized equipment. The
metal container will conduct electricity if it contacts a live source. This may result in injury to the
user from electrical shock and/or flash fire. Avoid breathing gas. Avoid breathing mist or vapor.
Avoid contact with eyes, skin, and clothing. Avoid prolonged or repeated contact with skin. Avoid
prolonged exposure. Use only in well-ventilated areas. Wear appropriate personal protective
equipment. Wash hands thoroughly after handling. Avoid release to the environment. Observe
good industrial hygiene practices. For product usage instructions, please see the product label.

Precautions for safe handling

Level 3 Aerosol.

Pressurized container. Protect from sunlight and do not expose to temperatures exceeding
50°C/122 °F. Do not puncture, incinerate or crush. Do not handle or store near an open flame,
heat or other sources of ignition. This material can accumulate static charge which may cause
spark and become an ignition source. Avoid spark promoters. These alone may be insufficient to
remove static electricity. Store in a well-ventilated place. Store away from incompatible materials
(see Section 10 of the SDS).

Conditions for safe storage,
including any incompatibilities

8. Exposure controls/personal protection
Occupational exposure limits

U.S. - OSHA
ValueComponents FormType

TWA 5 mg/m3 RespirableFatty Acids, C18-unsatd.,
Dimers (CAS 61788-89-4)
US. OSHA Table Z-1 Limits for Air Contaminants (29 CFR 1910.1000)

ValueComponents FormType

PEL 9000 mg/m3carbon dioxide (CAS
124-38-9)

5000 ppm
PEL 5 mg/m3 Mist.Paraffin oils (petroleum),

catalytic dewaxed heavy
(CAS 64742-70-7)

PEL 5 mg/m3 Mist.Paraffin oils (petroleum),
catalytic dewaxed light
(CAS 64742-71-8)

PEL 5 mg/m3 Mist.Petrolatum (CAS
8009-03-8)
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ACGIH
ValueComponents FormType

STEL 10 mg/m3 RespirableFatty Acids, C18-unsatd.,
Dimers (CAS 61788-89-4)

TWA 5 mg/m3 Respirable
US. ACGIH Threshold Limit Values

ValueComponents FormType

STEL 30000 ppmcarbon dioxide (CAS
124-38-9)

TWA 5000 ppm
TWA 10 mg/m3n-Butyl stearate (CAS

123-95-5)
TWA 5 mg/m3 Inhalable fraction.Paraffin oils (petroleum),

catalytic dewaxed heavy
(CAS 64742-70-7)

TWA 5 mg/m3 Inhalable fraction.Paraffin oils (petroleum),
catalytic dewaxed light
(CAS 64742-71-8)

TWA 5 mg/m3 Inhalable fraction.Petrolatum (CAS
8009-03-8)

US. NIOSH: Pocket Guide to Chemical Hazards
ValueComponents FormType

STEL 54000 mg/m3carbon dioxide (CAS
124-38-9)

30000 ppm
TWA 9000 mg/m3

5000 ppm
TWA 100 mg/m3Distillates (petroleum),

hydrotreated light (CAS
64742-47-8)

STEL 10 mg/m3 Mist.Paraffin oils (petroleum),
catalytic dewaxed heavy
(CAS 64742-70-7)

TWA 5 mg/m3 Mist.
STEL 10 mg/m3 Mist.Paraffin oils (petroleum),

catalytic dewaxed light
(CAS 64742-71-8)

TWA 5 mg/m3 Mist.
STEL 10 mg/m3 Mist.Petrolatum (CAS

8009-03-8)
TWA 5 mg/m3 Mist.

US. AIHA Workplace Environmental Exposure Level (WEEL) Guides
ValueComponents Type

TWA 165.5 mg/m3d-Limonene (CAS
5989-27-5)

30 ppm

No biological exposure limits noted for the ingredient(s).Biological limit values
Good general ventilation (typically 10 air changes per hour) should be used. Ventilation rates
should be matched to conditions. If applicable, use process enclosures, local exhaust ventilation,
or other engineering controls to maintain airborne levels below recommended exposure limits. If
exposure limits have not been established, maintain airborne levels to an acceptable level.

Appropriate engineering
controls

Individual protection measures, such as personal protective equipment
Wear safety glasses with side shields (or goggles).Eye/face protection

Skin protection
Wear protective gloves such as: Nitrile. Neoprene.Hand protection

Wear appropriate chemical resistant clothing. Use of an impervious apron is recommended.Other

If engineering controls are not feasible or if exposure exceeds the applicable exposure limits, use a
NIOSH-approved cartridge respirator with an organic vapor cartridge. Use a self-contained
breathing apparatus in confined spaces and for emergencies. Air monitoring is needed to
determine actual employee exposure levels.

Respiratory protection

4 / 10
Material name: 3-36® Multi-Purpose Lubricant & Corrosion Inhibitor
03004    Version #: 03    Revision date: 04-13-2016    Issue date: 03-28-2016

SDS US



Wear appropriate thermal protective clothing, when necessary.Thermal hazards

When using do not smoke. Always observe good personal hygiene measures, such as washing
after handling the material and before eating, drinking, and/or smoking.  Routinely wash work
clothing and protective equipment to remove contaminants. Contaminated work clothing should not
be allowed out of the workplace.

General hygiene
considerations

9. Physical and chemical properties
       Appearance
Liquid.Physical state
Aerosol.Form
Blue green.Color
Pleasant.Odor

Odor threshold Not available.

pH Not available.

Melting point/freezing point -56.2 °F (-49 °C) estimated

Initial boiling point and boiling
range

380 °F (193.3 °C) estimated

Flash point 192 °F (88.9 °C) Tag Closed Cup

Evaporation rate Slow

Not available.Flammability (solid, gas)
Upper/lower flammability or explosive limits

Flammability limit - lower
(%)

0.6 %  estimated

Flammability limit - upper
(%)

5.5 %  estimated

Vapor pressure 1431 hPa estimated

Vapor density > 1 (air = 1)

Relative density 0.84 estimated

Solubility (water) Negligible.

Partition coefficient
(n-octanol/water)

Not available.

Auto-ignition temperature 428 °F (220 °C) estimated

Decomposition temperature Not available.

Viscosity (kinematic) Not available.

Percent volatile 88.6 % estimated

10. Stability and reactivity
The product is stable and non-reactive under normal conditions of use, storage and transport.Reactivity
Material is stable under normal conditions.Chemical stability
No dangerous reaction known under conditions of normal use.Possibility of hazardous

reactions
Heat, flames and sparks. Avoid temperatures exceeding the flash point. Contact with incompatible
materials.

Conditions to avoid

Strong oxidizing agents.Incompatible materials
Carbon oxides. Sulfur oxides. Hydrocarbons.Hazardous decomposition

products

11. Toxicological information
Information on likely routes of exposure

Inhalation Prolonged inhalation may be harmful.

Skin contact May cause an allergic skin reaction.

Eye contact Direct contact with eyes may cause temporary irritation.

Ingestion Droplets of the product aspirated into the lungs through ingestion or vomiting may cause a serious
chemical pneumonia.
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Symptoms related to the
physical, chemical and
toxicological characteristics

Aspiration may cause pulmonary edema and pneumonitis. Headache. Nausea, vomiting.
Diarrhea. May cause an allergic skin reaction. Dermatitis. Rash.

Information on toxicological effects
Acute toxicity May be fatal if swallowed and enters airways. May cause an allergic skin reaction.

Test ResultsProduct Species
3-36® Multi-Purpose Lubricant & Corrosion Inhibitor

Dermal
Acute

LD50 Rabbit 2143 mg/kg estimated

Oral

* Estimates for product may be based on additional component data not shown.

LD50 Rat 4855 mg/kg estimated

Prolonged skin contact may cause temporary irritation.Skin corrosion/irritation
Direct contact with eyes may cause temporary irritation.Serious eye damage/eye

irritation
Respiratory sensitization Not a respiratory sensitizer.

May cause an allergic skin reaction.Skin sensitization
No data available to indicate product or any components present at greater than 0.1% are
mutagenic or genotoxic.

Germ cell mutagenicity

Carcinogenicity This product is not considered to be a carcinogen by IARC, ACGIH, NTP, or OSHA.

IARC Monographs. Overall Evaluation of Carcinogenicity
d-Limonene (CAS 5989-27-5) 3 Not classifiable as to carcinogenicity to humans.
Paraffin oils (petroleum), catalytic dewaxed light (CAS
64742-71-8)

3 Not classifiable as to carcinogenicity to humans.

US. National Toxicology Program (NTP) Report on Carcinogens
Not listed.

US. OSHA Specifically Regulated Substances (29 CFR 1910.1001-1050)
Not regulated.

This product is not expected to cause reproductive or developmental effects.Reproductive toxicity
Specific target organ toxicity -
single exposure

Not classified.

Specific target organ toxicity -
repeated exposure

Not classified.

Aspiration hazard May be fatal if swallowed and enters airways. If aspirated into lungs during swallowing or vomiting,
may cause chemical pneumonia, pulmonary injury or death.

Chronic effects Prolonged exposure may cause chronic effects.

12. Ecological information
Harmful to aquatic life.Ecotoxicity

Components Test ResultsSpecies
dipropylene glycol monomethyl ether acetate (CAS 88917-22-0)

Aquatic
Acute

LC50Crustacea 2701 mg/l, 48 hoursWater flea (Daphnia magna)

LC50Fish 151 mg/l, 96 hoursFathead minnow (Pimephales promelas)

111 mg/l, 96 hoursRainbow trout,donaldson trout
(Oncorhynchus mykiss)

Distillates (petroleum), hydrotreated light (CAS 64742-47-8)
Aquatic
Acute

LC50Fish 2.2 mg/l, 96 hoursBluegill (Lepomis macrochirus)
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Components Test ResultsSpecies
d-Limonene (CAS 5989-27-5)

Aquatic
EC50Crustacea 69.6 mg/l, 48 hoursWater flea (Daphnia pulex)

* Estimates for product may be based on additional component data not shown.

LC50Fish 0.619 - 0.796 mg/l, 96 hoursFathead minnow (Pimephales promelas)

No data is available on the degradability of this product.Persistence and degradability
No data available.Bioaccumulative potential

Partition coefficient n-octanol / water (log Kow)
dipropylene glycol monomethyl ether acetate 0.61 OECD 107
d-Limonene 4.232
Fatty Acids, C18-unsatd., Dimers 1 - 2.5, logKow
Terpinolene 4.23

No data available.Mobility in soil
Other adverse effects No other adverse environmental effects (e.g. ozone depletion, photochemical ozone creation

potential, endocrine disruption, global warming potential) are expected from this component.

13. Disposal considerations
The dispensed liquid product is not a RCRA hazardous waste (See 40 CFR Part 261.20 - 261.33).
Empty container can be recycled. Collect and reclaim or dispose in sealed containers at licensed
waste disposal site. Contents under pressure. Do not puncture, incinerate or crush. Do not allow
this material to drain into sewers/water supplies. Do not contaminate ponds, waterways or ditches
with chemical or used container. Dispose in accordance with all applicable regulations.

Disposal of waste from
residues / unused products

Not regulated.Hazardous waste code
Since emptied containers may retain product residue, follow label warnings even after container is
emptied. Empty containers should be taken to an approved waste handling site for recycling or
disposal.

Contaminated packaging

14. Transport information
DOT

UN1950UN number
Aerosols, flammable, Limited QuantityUN proper shipping name

2.1Class
Transport hazard class(es)

-Subsidiary risk
2.1Label(s)
Not applicable.Packing group
Read safety instructions, SDS and emergency procedures before handling.Special precautions for user
N82Special provisions
306Packaging exceptions
NonePackaging non bulk
NonePackaging bulk

IATA
UN1950UN number
Aerosols, flammableUN proper shipping name

2.1Class
Transport hazard class(es)

-Subsidiary risk
Not applicable.Packing group
10LERG Code
Read safety instructions, SDS and emergency procedures before handling.Special precautions for user

Allowed with restrictions.Passenger and cargo
aircraft

Other information

Allowed with restrictions.Cargo aircraft only
IMDG

UN1950UN number
AEROSOLS, LIMITED QUANTITYUN proper shipping name
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2Class
Transport hazard class(es)

-Subsidiary risk
Not applicable.Packing group

No.Marine pollutant
Environmental hazards

F-D, S-UEmS
Read safety instructions, SDS and emergency procedures before handling.Special precautions for user

15. Regulatory information
This product is a "Hazardous Chemical" as defined by the OSHA Hazard Communication
Standard, 29 CFR 1910.1200.

US federal regulations

TSCA Section 12(b) Export Notification (40 CFR 707, Subpt. D)
Not regulated.

SARA 304 Emergency release notification
Not regulated.

US. OSHA Specifically Regulated Substances (29 CFR 1910.1001-1050)
Not regulated.

US EPCRA (SARA Title III) Section 313 - Toxic Chemical: Listed substance
Not listed.

CERCLA Hazardous Substance List (40 CFR 302.4)
Not listed.

CERCLA Hazardous Substances: Reportable quantity
Not listed.

Spills or releases resulting in the loss of any ingredient at or above its RQ require immediate notification to the National
Response Center (800-424-8802) and to your Local Emergency Planning Committee.

Clean Air Act (CAA) Section 112 Hazardous Air Pollutants (HAPs) List
Not regulated.

Clean Air Act (CAA) Section 112(r) Accidental Release Prevention (40 CFR 68.130)
Not regulated.

Not regulated.Safe Drinking Water Act
(SDWA)

Not regulated.Food and Drug
Administration (FDA)
Superfund Amendments and Reauthorization Act of 1986 (SARA)

Immediate Hazard - Yes
Delayed Hazard - No
Fire Hazard - Yes
Pressure Hazard - Yes
Reactivity Hazard - No

Section 311/312
Hazard categories

NoSARA 302 Extremely
hazardous substance

US state regulations
US. California. Candidate Chemicals List. Safer Consumer Products Regulations (Cal. Code Regs, tit. 22, 69502.3, subd.
(a))

Distillates (petroleum), hydrotreated light (CAS 64742-47-8)
Paraffin oils (petroleum), catalytic dewaxed heavy (CAS 64742-70-7)
Paraffin oils (petroleum), catalytic dewaxed light (CAS 64742-71-8)
Petrolatum (CAS 8009-03-8)

US. New Jersey Worker and Community Right-to-Know Act
carbon dioxide (CAS 124-38-9)

US. California Controlled Substances. CA Department of Justice (California Health and Safety Code Section 11100)
Not listed.

US. Massachusetts RTK - Substance List
carbon dioxide (CAS 124-38-9)
Paraffin oils (petroleum), catalytic dewaxed heavy (CAS 64742-70-7)
Paraffin oils (petroleum), catalytic dewaxed light (CAS 64742-71-8)

8 / 10
Material name: 3-36® Multi-Purpose Lubricant & Corrosion Inhibitor
03004    Version #: 03    Revision date: 04-13-2016    Issue date: 03-28-2016

SDS US



US. New Jersey Worker and Community Right-to-Know Act
Distillates (petroleum), hydrotreated light (CAS 64742-47-8)

US. Rhode Island RTK
None.

US. Pennsylvania Worker and Community Right-to-Know Law
carbon dioxide (CAS 124-38-9)
Distillates (petroleum), hydrotreated light (CAS 64742-47-8)
Paraffin oils (petroleum), catalytic dewaxed heavy (CAS 64742-70-7)
Paraffin oils (petroleum), catalytic dewaxed light (CAS 64742-71-8)

US. California Proposition 65
California Safe Drinking Water and Toxic Enforcement Act of 1986 (Proposition 65): This material is not known to contain
any chemicals currently listed as carcinogens or reproductive toxins.

Volatile organic compounds (VOC) regulations
EPA

VOC content (40 CFR
51.100(s))

97.5 %

Not regulatedConsumer products
(40 CFR 59, Subpt. C)

State
This product is regulated as a Multi-Purpose Lubricant. This product is compliant for use in all 50
states.

Consumer products

VOC content (CA) 0 %

VOC content (OTC) 0 %

International Inventories
Country(s) or region Inventory name On inventory (yes/no)*

NoAustralia Australian Inventory of Chemical Substances (AICS)

NoCanada Domestic Substances List (DSL)

NoCanada Non-Domestic Substances List (NDSL)

YesChina Inventory of Existing Chemical Substances in China (IECSC)

NoEurope European Inventory of Existing Commercial Chemical
Substances (EINECS)

NoEurope European List of Notified Chemical Substances (ELINCS)

NoJapan Inventory of Existing and New Chemical Substances (ENCS)

NoKorea Existing Chemicals List (ECL)

NoNew Zealand New Zealand Inventory

NoPhilippines Philippine Inventory of Chemicals and Chemical Substances
(PICCS)

YesUnited States & Puerto Rico Toxic Substances Control Act (TSCA) Inventory
*A "Yes" indicates that all components of this product comply with the inventory requirements administered by the governing country(s)
A "No" indicates that one or more components of the product are not listed or exempt from listing on the inventory administered by the governing
country(s).

16. Other information, including date of preparation or last revision
03-28-2016Issue date
04-13-2016Revision date
Allison ChoPrepared by

Version # 03
CRC # 510FFurther information
Health: 1
Flammability: 3
Physical hazard: 0
Personal protection: B

HMIS® ratings

Health: 1
Flammability: 3
Instability: 0

NFPA ratings
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NFPA ratings

01
3

The information contained in this document applies to this specific material as supplied. It may not
be valid for this material if it is used in combination with any other materials. This information is
accurate to the best of CRC Industries' knowledge or obtained from sources believed by CRC to
be accurate. Before using any product, read all warnings and directions on the label. For further
clarification of any information contained on this (M)SDS consult your supervisor, a health & safety
professional, or CRC Industries.

Disclaimer

Hazard(s) identification: Hazard statement
Hazard(s) identification: Response
Composition / Information on Ingredients: Disclosure Overrides
Physical & Chemical Properties: Multiple Properties
Toxicological Information: Toxicological Data
Ecological information: Ecotoxicity

Revision Information
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Safety Data Sheet: PREMALUBE #1 
Supercedes Date 12/29/2015 Issuing Date 08/30/2018 
 

1. PRODUCT AND COMPANY IDENTIFICATION
 
Product Name PREMALUBE #1 Product Code 4535
Recommended use Lubricant Chemical nature Mixture 
Information on Manufacturer  Emergency Telephone Number  
CERTIFIED LABS, DIV. OF NCH CORP. CHEMTREC® 800-424-9300 
BOX 152170 
IRVING, TEXAS 75015 

Telephone inquiry 
972-579-2477

  
 

2. HAZARD IDENTIFICATION
 

Color Black Physical state Solid Odor Petroleum 
 

GHS  
Classification  
Physical Hazards  
None  

  
Health Hazard  
None 

 
Other hazards  
None 

 
Labeling  
Signal Word  
Not classified 

 
 
 
 

 
3. COMPOSITION / INFORMATION ON INGREDIENTS

 
The product contains no substances which at their given concentration, are considered to be hazardous to health. 

 
4. FIRST AID MEASURES

 
General advice Avoid contact with skin, eyes and clothing. 
Eye Contact No hazards which require special first aid measures. 
Skin Contact No hazards which require special first aid measures. 
Inhalation No hazards which require special first aid measures. 
Ingestion No hazards which require special first aid measures. 
Notes to physician Treat symptomatically. 

 
 

5. FIRE-FIGHTING MEASURES
 

Flash Point  400 °F / 204 °C Method Open cup 
Flammability Limits in Air %: Not applicable. Upper: No data available Lower: No data available 
Suitable Extinguishing Media 
Water spray. Foam. Carbon dioxide (CO2). Dry chemical. Use extinguishing measures that are appropriate to local circumstances and the 
surrounding environment. 
Specific hazards arising from the chemical 
Material can create slippery conditions. 
Protective Equipment and Precautions for Firefighters 
As in any fire, wear self-contained breathing apparatus pressure-demand, NOHSC (approved or equivalent) and full protective gear. 
NFPA  Health 0 Flammability 1 Instability 0 
HMIS - Health 0 Flammability 1 Instability 0 

 
 

6. ACCIDENTAL RELEASE MEASURES
 
Personal Precautions Use personal protective equipment. Prevent further leakage or spillage if safe to do so. Material can 

create slippery conditions. 
Environmental Precautions Do not flush into surface water or sanitary sewer system. 
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Methods for Containment Contain spillage, soak up with non-combustible absorbent material, (e.g. sand, earth, 
diatomaceous earth, vermiculite) and transfer to a container for disposal according to local / national 
regulations (see section 13). 

Methods for Cleaning Up Pick up and transfer to properly labeled containers. 
Neutralizing Agent Not applicable. 

 
 

7. HANDLING AND STORAGE
 
Handling Avoid contact with skin, eyes and clothing. 
Storage Store in original container. Keep containers tightly closed in a dry, cool and well-ventilated place. 
Storage Temperature  Minimum  0 °F / -18 °C Maximum  150 °F / 66 °C 
Storage Conditions  Indoor  X Outdoor  X Heated  Refrigerated  

 
 

8. EXPOSURE CONTROLS / PERSONAL PROTECTION
 
Exposure Guidelines This product does not contain any hazardous materials with occupational exposure limits 

established by the region specific regulatory bodies. 
Engineering Measures Ensure adequate ventilation, especially in confined areas. Where reasonably practicable this should 

be achieved by the use of local exhaust ventilation and good general extraction. 
Personal Protective Equipment  
 Eye/Face Protection Safety glasses with side-shields. 
 Skin Protection For prolonged or repeated contact, use protective gloves with appropriate chemical resistance. 
 Respiratory Protection In case of insufficient ventilation wear suitable respiratory equipment. 
General Hygiene Considerations Ensure that eyewash stations and safety showers are close to the workstation location. Remove 

and wash contaminated clothing before re-use. 
 

 
9. PHYSICAL AND CHEMICAL PROPERTIES

 
Physical state Solid Viscosity Grease 
Color Black Odor Petroleum 
Odor Threshold Not applicable Appearance Opaque 
pH Not applicable Specific Gravity  0.99 
Evaporation Rate 0 (Butyl acetate=1) Percent Volatile (Volume) 0 
VOC Content (%) 0 VOC Content (g/L) 0 
Vapor Pressure No information available Vapor Density 7.9 
Solubility Negligible n-Octanol/Water Partition No data available 
Melting Point/Range No data available Decomposition Temperature No data available 
Boiling Point/Range  > 343 °F / 173 °C Flammability (solid, gas) No data available 
Flash Point  400 °F / 204 °C Method Open cup 
Autoignition Temperature No information available.  
Flammability Limits in Air %: Not applicable Upper: No data available Lower: No data available 
 

10. STABILITY AND REACTIVITY
 
Chemical Stability Stable. Hazardous polymerization does not occur. 
Conditions to Avoid None known. 
Incompatible Products Strong oxidizing agents, Acids, Bases, Metal nitrates. 
Decomposition Temperature No data available 
Hazardous Decomposition Products Carbon oxides, Oxides of phosphorus, Aldehydes, Ketones, Sulfur 

oxides. 
Possibility of Hazardous Reactions None under normal processing. 

 
 

11. TOXICOLOGICAL INFORMATION
 

Product Information No information available. 
 

The following values are calculated based on chapter 3.1 of the GHS document  
Oral LD50 No information available 
Dermal LD50 No information available 
Inhalation LC50  
 Gas No information available 
 Mist No information available 
 Vapor No information available 

 
Principle Route of Exposure Eye contact, Skin contact. 
Primary Routes of Entry None known. 
Acute Effects:  
 Eyes Low hazard for usual industrial or commercial handling. 
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 Skin Low hazard for usual industrial or commercial handling. 
 Inhalation Low hazard for usual industrial or commercial handling. 
 Ingestion Ingestion may cause gastrointestinal irritation, nausea, vomiting and diarrhea. 
Chronic Toxicity None known. 
Target Organ Effects Eyes, Skin, Respiratory system. 
Aggravated Medical Conditions Skin disorders, Respiratory system. 
Component Information  
Acute Toxicity  None known 

 
Chronic Toxicity None known 

 
Carcinogenicity There are no known carcinogenic substances in this product. 

 
 

12. ECOLOGICAL INFORMATION
 

Product Information No information available. 
Component Information No information available. 

 
Persistence and Degradability No information available. 
Bioaccumulation No information available. 
Mobility No information available. 

 
 

13. DISPOSAL CONSIDERATIONS
 

Product Disposal Dispose of in accordance with local regulations. 
Container Disposal Empty containers should be taken for local recycling, recovery, or waste disposal. Do not re-use 

empty containers. 
 

 
14. TRANSPORT INFORMATION

 
DOT Not regulated 

 
TDG Not regulated 

 
ICAO Not regulated 

 
IATA Not regulated 

 
IMDG/IMO Not regulated 

 
 

15. REGULATORY INFORMATION
 
Inventories  
TSCA Complies
DSL Complies
U.S. Federal Regulations  
 
SARA 313 
Section 313 of Title III of the Superfund Amendments and Reauthorization Act of 1986 (SARA). This product does not contain any chemicals 
which are subject to the reporting requirements of the Act and Title 40 of the Code of Federal Regulations, Part 372. 
 
SARA 311/312 Hazardous Categorization 
See Section 2 
 
CERCLA  

 
 

16. OTHER INFORMATION
 
Prepared By Pamela Starkey 
Supercedes Date 12/29/2015 
Issuing Date 08/30/2018 
Reason for Revision No information available. 
Glossary No information available. 
List of References. No information available. 
CERTIFIED LABS, DIV. OF NCH CORP.assumes no responsibility for personal injury or property damage caused by the use, storage, 
or disposal of the product in a manner not recommended on the product label. Users assume all risks associated with such 
unrecommended use, storage or disposal of the product. The information provided on this document is correct to the best of our 
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knowledge, information and belief at the date of its publication. The information given is designed only as a guide for safe handling, use, 
processing, storage, transportation, disposal and release and is not to be considered as a warranty or quality specification. The 
information relates only to the specific material designated and may not be valid for such material used in combination with any other 
material or in any process, unless specified in the text. 
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BL-W Paintstik® Marker  
 

 

according to Federal Register / Vol. 77, No. 58 / Monday, March 26, 2012 / Rules and Regulations 
according to Canadian Hazardous Products Regulations (HPR) 
Date of issue: 08/01/2000Revision date: 03/05/2015Supersedes: 02/26/2013 
Version: 3.0 
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SECTION 1: Identification of the substance/mixture and of the company/undertaking 
 

1.1. Product identifier 
Product form : Mixture 
Trade name : BL-W Paintstik® Marker 
 

1.2. Relevant identified uses of the substance or mixture and uses advised against 
Use of the substance/mixture : Marking. 
 

 
1.3. Details of the supplier of the safety data sheet 
LA-CO Industries, Inc. 
1201 Pratt Boulevard 
Elk Grove Village, IL.  60007-5746 
Phone: (847) 956-7600 
Fax: (847) 956-9885 
E-mail: customer_service@laco.com 
 

1.4. Emergency telephone number 
Emergency number : 24-hour emergency: CHEMTREC- U.S. : 1-800-424-9300 International: +1-703-527-3887 
 

SECTION 2: Hazards identification 
 

2.1. Classification of the substance or mixture 
Classification in accordance with the Globally Harmonized Standard 
Not classified 
2.2 Label elements 
 

GHS-US labelling 
No labelling applicable 

2.3. Other hazards 
Not applicable 
2.4           Unknown acute toxicity (GHS-US) 
Not applicable 
 

SECTION 3: Composition/information on ingredients 
 
 

3.1. Substance 
Not applicable 
3.2. Mixture 
 

There are no hazardous components. 
 

SECTION 4: First aid measures 
 

4.1. Description of first aid measures 
First-aid measures general : Never give anything by mouth to an unconscious person. IF exposed or concerned: Get 

medical advice/attention. 
First-aid measures after inhalation : If inhaled and if breathing is difficult, remove victim to fresh air and keep at rest in a position 

comfortable for breathing. 
First-aid measures after skin contact : Gently wash with plenty of soap and water. 
First-aid measures after eye contact : If in eyes: Rinse cautiously with water for several minutes. Remove contact lenses, if present 

and easy to do. Continue rinsing. 
First-aid measures after ingestion : Do NOT induce vomiting. Call a POISON CENTER or doctor/physician if you feel unwell. 
 

4.2. Most important symptoms and effects, both acute and delayed 
Symptoms/injuries : No significant signs or symptoms indicative of any health hazard are expected to occur. 
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4.3. Indication of any immediate medical attention and special treatment needed 
No special procedures required. 

SECTION 5: Firefighting measures 
 

5.1. Extinguishing media 
Suitable extinguishing media : Use extinguishing media appropriate for surrounding fire. 
Unsuitable extinguishing media : None known. 
 

5.2. Special hazards arising from the substance or mixture 
Fire hazard : No particular fire or explosion hazard. 
Reactivity : No dangerous reactions known. 
 

5.3. Advice for firefighters 
Firefighting instructions : Exercise caution when fighting any chemical fire. Do not allow run-off from fire fighting to enter 

drains or water courses. 
Protection during firefighting : Do not enter fire area without proper protective equipment, including respiratory protection. 

Wear a self contained breathing apparatus. Wear fire/flame resistant/retardant clothing.. 

SECTION 6: Accidental release measures 
 

6.1. Personal precautions, protective equipment and emergency procedures 
General measures : This product is not hazardous. 

6.1.1. For non-emergency personnel 
Emergency procedures : Ventilate area. 

6.1.2. For emergency responders 
Emergency procedures : No additional risk management measures required. 
 

6.2. Environmental precautions 
Avoid release to the environment. 
 

6.3. Methods and material for containment and cleaning up 
For containment : Avoid generating dust. Sweep or shovel into suitable containers. 
Methods for cleaning up : Wipe up with absorbent material (for example cloth). 
 

6.4. Reference to other sections 
Section 13: disposal information. Section 7: safe handling. Section 8: personal protective equipment. 

SECTION 7: Handling and storage 
 

7.1. Precautions for safe handling 
Precautions for safe handling : Does not necessitate any specific/particular technical measures. 
Hygiene measures : Wash hands and other exposed areas with mild soap and water before eating, drinking or 

smoking and when leaving work. 
 

7.2. Conditions for safe storage, including any incompatibilities 
Storage conditions : Store in original container. 
Incompatible products : Strong oxidizers. 
 

7.3. Specific end use(s) 
Marking. 

SECTION 8: Exposure controls/personal protection 
 

8.1. Control parameters 
BL-W Paintstik® Marker  
ACGIH Not applicable 

OSHA Not applicable 
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8.2. Exposure controls 
Appropriate engineering controls : Avoid dispersal of dust in the air (ie, clearing dust surfaces with compressed air). 
Personal protective equipment : Avoid all unnecessary exposure. 
Hand protection : None under normal use. 
Eye protection : No special eye protection equipment recommended under normal conditions of use. 
Respiratory protection : No special respiratory protection equipment is recommended under normal conditions of use 

with adequate ventilation. 

SECTION 9: Physical and chemical properties 
 

9.1. Information on basic physical and chemical properties 
Physical state : Solid 

  

Appearance : A solid crayon-like marker. 
Colour : Blue. 

  

Odour : slight. 
  

Odour threshold : No data available 
  

pH : No data available 
  

Relative evaporation rate (butyl acetate=1) : No data available 
  

Melting point : 66 °C 
  

Freezing point : No data available 
  

Boiling point : No data available 
  

Flash point : > 121 °C 
  

Auto-ignition temperature : No data available 
  

Decomposition temperature : No data available 
  

Flammability (solid, gas) : No data available 
  

Vapour pressure : No data available 
  

Relative vapour density at 20 °C : No data available 
  

Relative density : No data available 
  

Solubility : In water, material is partially soluble. 
  

Log Pow : No data available 
  

Log Kow : No data available 
  

Viscosity, kinematic : No data available 
  

Viscosity, dynamic : No data available 
  

Explosive properties : No data available 
  

Oxidising properties : No data available 
  

Explosive limits : No data available 
  

 

9.2. Other information 
VOC content : 0 % 

SECTION 10: Stability and reactivity 
 

10.1. Reactivity 
No dangerous reactions known. 
 

10.2. Chemical stability 
Stable under normal conditions. 
 

10.3. Possibility of hazardous reactions 
Hazardous polymerization will not occur. 
 

10.4. Conditions to avoid 
None known. 
 

10.5. Incompatible materials 
Strong oxidizing agents. 
 

10.6. Hazardous decomposition products 
Carbon dioxide. Carbon monoxide. 

SECTION 11: Toxicological information 
 
11.1. Information on toxicological effects 
Acute toxicity : Not classified 
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Skin corrosion/irritation : Not classified 
Serious eye damage/irritation : Not classified 
Respiratory or skin sensitisation : Not classified 
Germ cell mutagenicity : Not classified 
Carcinogenicity : Not classified 
 

 
 

Reproductive toxicity : Not classified 
Specific target organ toxicity (single 
exposure) 

: Not classified 

 

 

Specific target organ toxicity (repeated 
exposure) 

: Not classified 

 

 

Aspiration hazard : Not classified 
Potential adverse human health effects and symptoms 
Likely routes of exposure : Skin and eye contact  

SECTION 12: Ecological information 
 

12.1 Toxicity 
 

No additional information available 
 
 

12.2. Persistence and degradability 
No additional information available 
 
 

12.3. Bioaccumulative potential 
No additional information available 
 
 

12.4. Mobility in soil 
No additional information available 
 
 
 

12.5. Other adverse effects 
No additional information available 

SECTION 13: Disposal considerations 
 

13.1 Waste treatment methods 
Waste disposal recommendations : Dispose in a safe manner in accordance with local/national regulations. 

SECTION 14: Transport information 
 

In accordance with DOT and TDG 
Not considered a dangerous good for transport regulations 
Proper Shipping Name (ADR) : Not applicable 

Transport by sea 
No additional information available 

Air transport 
No additional information available 
 

SECTION 15: Regulatory information 
 

15.1. US Federal regulations 
No additional information available 
 
 
 
 
 
 

15.2. International regulations 

CANADA 
No additional information available 
 
EU-Regulations 
No additional information available 
 
National regulations 

BL-W Paintstik® Marker 
All components are listed on the EEC inventory European Inventory of Existing Commercial Chemical Substances (EINECS). 
All ingredients are listed in the Toxic Substances Control Act (TSCA). 
All ingredients are listed on the Canadian Domestic Substances List (DSL) or Non-Domestic Substances List (NDSL). 
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15.3. US State regulations 
No additional information available 
 
 
 
 

SECTION 16: Other information 
 

Indication of changes : Revised format. 
Data sources : ACGIH 2000.  

Canadian Centre for Occupational Health and Safety.  Accessed at: 
http://www.ccohs.ca/oshanswers/legisl/whmis_classifi.html.  
ESIS (European chemincal Substances Information System; accessed at: 
http://esis.jrc.ec.europa.eu/index.php?PGM=cla.  
European Chemicals Agency (ECHA) Registered Substances list.  Accessed at 
http://echa.europa.eu/. Krister Forsberg and S.Z. Mansdorf, "Quick Selection Guide to 
Chemical Protective Clothing", Fifth Edition.  
National Fire Protection Association; Fire Protection Guide to Hazardous Materials; 10th 
edition.  
OSHA 29CFR 1910.1200 Hazard Communication Standard.  
REGULATION (EC) No 1272/2008 OF THE EUROPEAN PARLIAMENT AND OF THE 
COUNCIL of 16 December 2008 on classification, labelling and packaging of substances and 
mixtures, amending and repealing Directives 67/548/EEC and 1999/45/EC, and amending 
Regulation (EC) No 1907/2006.  
TSCA Chemical Substance Inventory.  Accessed at 
http://www.epa.gov/oppt/existingchemicals/pubs/tscainventory/howto.html. 

Abbreviations and acronyms : ACGIH (American Conference of Governement Industrial Hygienists).  
ATE: Acute Toxicity Estimate.  
CAS (Chemical Abstracts Service) number.  
CLP: Classification, Labelling, Packaging.  
EC50: Environmental Concentration associated with a response by 50% of the test population. 
GHS: Globally Harmonized System (of Classification and Labeling of Chemicals).  
LD50: Lethal Dose for 50% of the test population.  
OSHA: Occupational Safety & Health Administration.  
PBT: Persistent, Bioaccumulative, Toxic.  
STEL: Short Term Exposure Limits.  
TSCA: Toxic Substances Control Act.  
TWA: Time Weight Average. 

Other information : None. 
 

 
NFPA health hazard : 0 - Exposure under fire conditions would offer no hazard 

beyond that of ordinary combustible materials. 

 

NFPA fire hazard : 1 - Must be preheated before ignition can occur. 
NFPA reactivity : 0 - Normally stable, even under fire exposure conditions, 

and not reactive with water. 

 

 
SDS Prepared by: The Redstone Group, LLC 
  6397 Emerald Pkwy. 
  Suite 200 
  Dublin, OH USA 43016 
  T 614-923-7472 
  www.redstonegrp.com 
 
 
LACO NA GHS SDS 
 
This information is based on our current knowledge and is intended to describe the product for the purposes of health, safety and environmental requirements only. It should not therefore be 
construed as guaranteeing any specific property of the product 
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SECTION 1: Identification of the substance/mixture and of the company/undertaking 
 

1.1. Product identifier 
Product form : Article 
Trade name : Valve Action® Paint Markers, CERTIFIED Valve Action® Paint Markers 
Synonyms : Valve Action® Paint Marker White, Yellow, Black, Blue, Green, Aluminum, Purple, Light Blue, 

Light Green, Fluorescent Yellow, Fluorescent Green, Fluorescent Orange, Fluorescent Pink, 
Invisible UV, Red, Orange, Pink, Brown, Gold  
CERTIFIED Valve Action® Paint Marker White, Yellow, Red, Black 

 

1.2. Relevant identified uses of the substance or mixture and uses advised against 
Use of the substance/mixture : Marking. 
 

 
1.3. Details of the supplier of the safety data sheet 
LA-CO Industries, Inc. 
1201 Pratt Boulevard 
Elk Grove Village, IL.  60007-5746 
Phone: (847) 956-7600 
Fax: (847) 956-9885 
E-mail: customer_service@laco.com 
 

1.4. Emergency telephone number 
Emergency number : 24-hour emergency: CHEMTREC- U.S. : 1-800-424-9300 International: +1-703-527-3887 
 

SECTION 2: Hazards identification 
 

2.1. Classification of the substance or mixture 
Classification in accordance with the Globally Harmonized Standard 
Not classified 
 
2.2 Label elements 
 

GHS-US labelling 
No labelling applicable 

2.3. Other hazards 
2.4           Unknown acute toxicity (GHS US) 
0.28 percent of the mixture consists of ingredient(s) of unknown acute toxicity (Oral) 
0.28 percent of the mixture consists of ingredient(s) of unknown acute toxicity (Dermal) 
0.28 percent of the mixture consists of ingredient(s) of unknown acute toxicity (Inhalation (Dust/Mist)) 

SECTION 3: Composition/information on ingredients 
 
 

3.1. Substance 
Not applicable 
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3.2. Mixture 
Name Product identifier % (w/w) GHS-US classification 
1-Methoxy-2-propanol (CAS No) 107-98-2 47.05 White 

53.32 Yellow 
56.66 Red 
53.03 Black, CERTIFIED Black 
55.56 Blue 
56.4 Green 
53.86 Orange 
77.11 Aluminum 
50.88 Purple 
47.11 Pink 
47.57 Light Blue 
47.1 Light Green 
56.53 Brown 
71.2 Gold 
42.53 Fluorescent Yellow, Fluorescent 
Orange 
43.05 Fluorescent Green 
42.29 Fluorescent Pink 
50 Invisible UV 
48.35 CERTIFIED White 
53.71 CERTIFIED Yellow 
56.8 CERTIFIED Red 

Flam. Liq. 3, H226 
STOT SE 3, H336 

ethanol (CAS No) 64-17-5 13.07 White, CERTIFIED White 
15.49 Yellow, CERTIFIED Yellow 
13.47 Red, CERTIFIED Red 
19.8 Black, CERTIFIED Black 
14.18 Blue 
12.89 Green 
13.18 Orange, Brown 
16.3 Purple 
12.68 Pink 
12.64 Light Blue 
12.61 Light Green 
8.04 Fluorescent Yellow, Fluorescent 
Orange 
6.8 Fluorescent Green 

Flam. Liq. 2, H225 

2-methoxy-1-methylethyl acetate (CAS No) 108-65-6 0.3 – 0.6 White, CERTIFIED White 
0.36 – 0.73 Yellow, CERTIFIED Yellow 
0.47 – 0.94 Red, CERTIFIED Red 
0.55 – 1.1 Black, CERTIFIED Black 
0.76 – 1.52 Blue 
0.74 – 1.48 Green 
0.86 – 1.72 Orange 
0.05 – 0.1 Purple 
0.4 – 0.8 Pink 
0.42 – 0.85 Light Blue 
0.48 – 0.96 Light Green 
0.6 – 1.21 Brown 
0.97 – 1.93 Gold 
0.21 – 0.41 Fluorescent Yellow, 
Fluorescent Orange, Fluorescent Pink 
0.22 – 0.45 Fluorescent Green 

Flam. Liq. 3, H226 

4-[[4-(aminocarbonyl)phenyl]azo]-N-(2-
ethoxyphenyl)-3-hydroxynaphthalene-2-
carboxamide, C.I. Pigment Red 170 
(naphthol <1%) 

(CAS No) 2786-76-7 3.64 Red, CERTIFIED Red 
0.89 Pink 
1.82 Brown 
1.22 Gold 

Skin Sens. 1, H317 

Isopropanol (CAS No) 67-63-0 2.31 White, CERTIFIED White 
2.73 Yellow, CERTIFIED Yellow 
2.38 Red, CERTIFIED Red 
3.49 Black, CERTIFIED Black 
2.5 Blue 
2.28 Green 
2.33 Orange, Brown 
2.88 Purple 
2.24 Pink 
2.23 Light Blue, Light Green 
1.42 Fluorescent Yellow, Fluorescent 
Orange 
1.2 Fluorescent Green 
1.49 Fluorescent Pink 
0.54 Invisible UV 

Flam. Liq. 2, H225 
Eye Irrit. 2A, H319 
STOT SE 3, H336 
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Name Product identifier % (w/w) GHS-US classification 
Ethyl acetate (CAS No) 141-78-6 0.76 White, CERTIFIED White 

0.91 Yellow, Red, CERTIFIED Yellow, 
CERTIFIED Red 
0.93 Black, CERTIFIED Black 
0.83 Blue 
0.87 Green 
0.89 Orange, Brown 
0.79 Aluminum 
1.1 Purple 
0.73 Pink, Light Blue, Light Green 
0.64 Gold 
0.65 Fluorescent Yellow, Fluorescent 
Orange, Fluorescent Pink 
0.7 Fluorescent Green 
2.22 Invisible UV 

Flam. Liq. 2, H225 
Eye Irrit. 2A, H319 
STOT SE 3, H336 

Carbon black (CAS No) 1333-86-4 1.84 Black, CERTIFIED Black Carc. 2, H351 
4-Methyl-7-diethylaminocoumarin (CAS No) 91-44-1 1.43 Invisible UV Acute Tox. 4 (Dermal), H312 

Acute Tox. 4 (Inhalation), H332 
Skin Irrit. 2, H315 
Eye Irrit. 2A, H319 

propyl acetate (CAS No) 109-60-4 0.77 White, Orange, Brown, CERTIFIED 
White 
0.91 Yellow, CERTIFIED Yellow 
0.79 Red, CERTIFIED Red 
1.16 Black, CERTIFIED Black 
0.83 Blue 
0.76 Green 
0.96 Purple 
0.75 Pink 
0.74 Light Blue, Light Green 
0.47 Fluorescent Yellow, Fluorescent 
Orange 
0.4 Fluorescent Green 
0.18 Invisible UV 

Flam. Liq. 2, H225 
Eye Irrit. 2A, H319 
STOT SE 3, H336 

 

Full text of H-statements: see section 16 
 

SECTION 4: First aid measures 
 

4.1. Description of first aid measures 
First-aid measures general : Never give anything by mouth to an unconscious person. Get medical advice/attention if you 

feel unwell. 
First-aid measures after inhalation : Remove victim to fresh air and keep at rest in a position comfortable for breathing. Call a 

POISON CENTER or doctor/physician if you feel unwell. 
First-aid measures after skin contact : Remove/Take off immediately all contaminated clothing. Rinse skin with water/shower. 
First-aid measures after eye contact : In case of contact, immediately flush eyes with plenty of water. 
First-aid measures after ingestion : Do NOT induce vomiting. Get medical advice/attention. 
 

4.2. Most important symptoms and effects, both acute and delayed 
Symptoms/injuries after inhalation : May cause drowsiness or dizziness. 
Symptoms/injuries after skin contact : May cause moderate irritation. 
 

4.3. Indication of any immediate medical attention and special treatment needed 
Treat symptomatically. 

SECTION 5: Firefighting measures 
 

5.1. Extinguishing media 
Suitable extinguishing media : Carbon dioxide. Dry chemical. Inert gas. Foam. Water spray. Water fog. 
Unsuitable extinguishing media : Do not use a heavy water stream. 
 

5.2. Special hazards arising from the substance or mixture 
Fire hazard : Flammable liquid and vapour. Burning produces irritating, toxic and noxious fumes. 
Reactivity : No dangerous reactions known. 
 

5.3. Advice for firefighters 
Firefighting instructions : Exercise caution when fighting any chemical fire. Do not allow run-off from fire fighting to enter 

drains or water courses. Eliminate all ignition sources if safe to do so. 
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Protection during firefighting : Do not enter fire area without proper protective equipment, including respiratory protection. Use 
self-contained breathing apparatus. 

SECTION 6: Accidental release measures 
 

6.1. Personal precautions, protective equipment and emergency procedures 
General measures : Remove ignition sources. Use special care to avoid static electric charges. No open flames. No 

smoking. Avoid all eye and skin contact and do not breathe vapour and mist. 

6.1.1. For non-emergency personnel 
Protective equipment : Chemical goggles or safety glasses. Wear suitable gloves. 
Emergency procedures : Evacuate unnecessary personnel. 

6.1.2. For emergency responders 
Protective equipment : Chemical goggles or safety glasses. Wear suitable gloves. 
Emergency procedures : Stop leak if safe to do so. Ventilate area. 
 

6.2. Environmental precautions 
Avoid release to the environment. 
 

6.3. Methods and material for containment and cleaning up 
For containment : Eliminate all ignition sources. Stop the flow of material, if this is without risk. 
Methods for cleaning up : Soak up spills with inert solids, such as clay or diatomaceous earth as soon as possible. Take 

up in non-combustible absorbent material and shove into container for disposal. 
 

6.4. Reference to other sections 
Section 13: disposal information. Section 7: safe handling. Section 8: personal protective equipment. 

SECTION 7: Handling and storage 
 

7.1. Precautions for safe handling 
Additional hazards when processed : Handle empty containers with care because residual vapours are flammable. 
Precautions for safe handling : No open flames. No smoking. Take precautionary measures against static discharge. Use only 

non-sparking tools. Avoid all eye and skin contact and do not breathe vapour and mist. Use 
only outdoors or in a well-ventilated area. 

Hygiene measures : Wash hands and other exposed areas with mild soap and water before eating, drinking or 
smoking and when leaving work. 

 

7.2. Conditions for safe storage, including any incompatibilities 
Storage conditions : Keep container tightly closed. Keep away from open flames, hot surfaces and sources of 

ignition. 
Incompatible products : Strong oxidizers. 
Incompatible materials : Heat sources. 
Heat and ignition sources : Keep away from heat, sparks and flame. 
Prohibitions on mixed storage : Keep away from incompatible materials. 
Storage area : Store in dry, cool, well-ventilated area. 
 

7.3. Specific end use(s) 
Marking. 

SECTION 8: Exposure controls/personal protection 
 

8.1. Control parameters 
Valve Action® Paint Markers, CERTIFIED Valve Action® Paint Markers  
ACGIH Not applicable 

OSHA Not applicable 
 

1-Methoxy-2-propanol (107-98-2) 
ACGIH ACGIH TWA (mg/m³) 369 mg/m³ 

ACGIH ACGIH TWA (ppm) 50 ppm 

ACGIH ACGIH STEL (mg/m³) 553 mg/m³ 

ACGIH ACGIH STEL (ppm) 100 ppm 
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1-Methoxy-2-propanol (107-98-2) 
ACGIH Remark (ACGIH) Eye irr; CNS impair; A4 

OSHA Not applicable 

Canada (Quebec) VECD (mg/m³) 553 mg/m³ 
Canada (Quebec) VECD (ppm) 150 ppm 
Canada (Quebec) VEMP (mg/m³) 369 mg/m³ 
Canada (Quebec) VEMP (ppm) 100 ppm 

 

Ethyl acetate (141-78-6) 
ACGIH ACGIH TWA (mg/m³) 1440 mg/m³ 

ACGIH ACGIH TWA (ppm) 400 ppm 

ACGIH Remark (ACGIH) URT & eye irr 

OSHA OSHA PEL (TWA) (mg/m³) 1400 mg/m³ 

OSHA OSHA PEL (TWA) (ppm) 400 ppm 

Canada (Quebec) VEMP (mg/m³) 1440 mg/m³ 
Canada (Quebec) VEMP (ppm) 400 ppm 

 

2-methoxy-1-methylethyl acetate (108-65-6) 
ACGIH Not applicable 

OSHA Not applicable 
 

4-[[4-(aminocarbonyl)phenyl]azo]-N-(2-ethoxyphenyl)-3-hydroxynaphthalene-2-carboxamide, C.I. Pigment Red 170 (naphthol <1%) 
(2786-76-7) 
ACGIH Not applicable 

OSHA Not applicable 
 

ethanol (64-17-5) 
ACGIH ACGIH TWA (mg/m³) 1884 mg/m³ 

ACGIH ACGIH TWA (ppm) 1000 ppm 

ACGIH ACGIH STEL (ppm) 1000 ppm 

ACGIH Remark (ACGIH) URT irr 

OSHA OSHA PEL (TWA) (mg/m³) 1900 mg/m³ 

OSHA OSHA PEL (TWA) (ppm) 1000 ppm 

Canada (Quebec) VEMP (mg/m³) 1880 mg/m³ 
Canada (Quebec) VEMP (ppm) 1000 ppm 

 

Isopropanol (67-63-0) 
ACGIH ACGIH TWA (mg/m³) 490 mg/m³ 

ACGIH ACGIH TWA (ppm) 200 ppm 

ACGIH ACGIH STEL (mg/m³) 960 mg/m³ 

ACGIH ACGIH STEL (ppm) 400 ppm 

ACGIH Remark (ACGIH) Eye & URT irr; CNS impair 

OSHA OSHA PEL (TWA) (mg/m³) 980 mg/m³ 

OSHA OSHA PEL (TWA) (ppm) 400 ppm 

Canada (Quebec) VECD (mg/m³) 1230 mg/m³ 
Canada (Quebec) VECD (ppm) 500 ppm 
Canada (Quebec) VEMP (mg/m³) 983 mg/m³ 
Canada (Quebec) VEMP (ppm) 400 ppm 

 

propyl acetate (109-60-4) 
ACGIH ACGIH TWA (mg/m³) 835 mg/m³ 

ACGIH ACGIH TWA (ppm) 200 ppm 

ACGIH ACGIH STEL (mg/m³) 1040 mg/m³ 

ACGIH ACGIH STEL (ppm) 250 ppm 

ACGIH Remark (ACGIH) Eye & URT irr 
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propyl acetate (109-60-4) 
OSHA OSHA PEL (TWA) (mg/m³) 840 mg/m³ 

OSHA OSHA PEL (TWA) (ppm) 200 ppm 

Canada (Quebec) VECD (mg/m³) 1040 mg/m³ 
Canada (Quebec) VECD (ppm) 250 ppm 
Canada (Quebec) VEMP (mg/m³) 835 mg/m³ 
Canada (Quebec) VEMP (ppm) 200 ppm 

 

Carbon black (1333-86-4) 
ACGIH ACGIH TWA (mg/m³) 3.5 mg/m³ 

ACGIH Remark (ACGIH) Bronchitis 

OSHA OSHA PEL (TWA) (mg/m³) 3.5 mg/m³ 

Canada (Quebec) VEMP (mg/m³) 10 mg/m³ (Fibres de carbone et de graphite; Poussière 
totale) 
5 mg/m³ (Fibres de carbone et de graphite; Poussière 
respirable) 
3.5 mg/m³ 

 

4-Methyl-7-diethylaminocoumarin (91-44-1) 
ACGIH Not applicable 

OSHA Not applicable 
 

8.2. Exposure controls 
Appropriate engineering controls : Provide local exhaust ventilation of closed transfer systems to minimize exposures. 
Personal protective equipment : Avoid all unnecessary exposure. 
Hand protection : None under normal use. It is a good industrial hygiene practice to minimize skin contact. Wear 

suitable gloves. rubber.  
Eye protection : No special eye protection equipment recommended under normal conditions of use. Eye 

protection should only be necessary where liquid could be splashed or sprayed.  
Respiratory protection : No special respiratory protection equipment is recommended under normal conditions of use 

with adequate ventilation. In case of inadequate ventilation wear respiratory protection. Use an 
approved respirator equipped with oil/mist cartridges.  

Consumer exposure controls : Keep out of reach of children. 

SECTION 9: Physical and chemical properties 
 

9.1. Information on basic physical and chemical properties 
Physical state : Liquid 

  

Appearance : Solid marker containing liquid colored paint. 
Colour : Variable. 

  

Odour : Solvent. 
  

Odour threshold : No data available 
  

pH : No data available 
  

Relative evaporation rate (butyl acetate=1) : < 1 
  

Melting point : No data available 
  

Freezing point : No data available 
  

Boiling point : 120 °C 
  

Flash point : 31 °C 
  

Auto-ignition temperature : 287 °C 
  

Decomposition temperature : No data available 
  

Flammability (solid, gas) : No data available 
  

Vapour pressure : 11.8 
  

Relative vapour density at 20 °C : No data available 
  

Relative density : 1 - 1.33 
  

Solubility : insoluble in water. 
  

Log Pow : 0.7 
  

Log Kow : No data available 
  

Viscosity, kinematic : No data available 
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Viscosity, dynamic : No data available 
  

Explosive properties : No data available 
  

Oxidising properties : No data available 
  

Explosive limits : No data available 
  

 

9.2. Other information 
VOC content : 50 - 60 % 

SECTION 10: Stability and reactivity 
 

10.1. Reactivity 
No dangerous reactions known. 
 

10.2. Chemical stability 
Flammable liquid and vapour. 
 

10.3. Possibility of hazardous reactions 
Hazardous polymerization will not occur. 
 

10.4. Conditions to avoid 
Open flame. Overheating. Direct sunlight. Heat. Sparks. 
 

10.5. Incompatible materials 
Strong oxidizing agents. 
 

10.6. Hazardous decomposition products 
May release flammable gases. Burning produces irritating, toxic and noxious fumes. Carbon oxides (CO, CO2). 

SECTION 11: Toxicological information 
 

11.1. Information on toxicological effects 
Acute toxicity : Not classified 
 

 

1-Methoxy-2-propanol (107-98-2) 
LD50 oral rat 4016 mg/kg bodyweight 
LD50 dermal rat > 2000 mg/kg bodyweight 
LC50 inhalation rat (ppm) > 7000 ppm 6 hr 
ATE CLP (oral) 4016.000 mg/kg bodyweight 

 

Ethyl acetate (141-78-6) 
LD50 oral rat 5620 mg/kg 
LD50 dermal rabbit > 20000 mg/kg 
LC50 inhalation rat (mg/l) > 18 mg/l/4h 
ATE CLP (oral) 5620.000 mg/kg bodyweight 

 

2-methoxy-1-methylethyl acetate (108-65-6) 
LD50 oral rat 8532 mg/kg 
LD50 dermal rat > 2000 mg/kg 
LC50 inhalation rat (ppm) 4345 ppm 6 h 
ATE CLP (oral) 8532.000 mg/kg bodyweight 

 

4-[[4-(aminocarbonyl)phenyl]azo]-N-(2-ethoxyphenyl)-3-hydroxynaphthalene-2-carboxamide, C.I. Pigment Red 170 (naphthol <1%) 
(2786-76-7) 
LD50 oral rat > 15000 mg/kg 
LC50 inhalation rat (mg/l) > 1580 mg/m³ 4 h 

 

ethanol (64-17-5) 
LD50 oral rat 10470 mg/kg 
LD50 dermal rabbit > 20000 mg/kg 
LC50 inhalation rat (mg/l) 133.8 mg/l/4h 
ATE CLP (oral) 10470.000 mg/kg bodyweight 
ATE CLP (vapours) 133.800 mg/l/4h 
ATE CLP (dust,mist) 133.800 mg/l/4h 

 

Isopropanol (67-63-0) 
LD50 oral rat 5840 mg/kg 
LD50 dermal rabbit 16.4 ml/kg 
LC50 inhalation rat (ppm) > 10000 ppm/4h 
ATE CLP (oral) 5840.000 mg/kg bodyweight 
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propyl acetate (109-60-4) 
LD50 oral rat 8700 mg/kg 
LD50 dermal rabbit > 17800 mg/kg 
LC50 inhalation rat (mg/l) 32 mg/l/4h 
ATE CLP (oral) 8700.000 mg/kg bodyweight 
ATE CLP (vapours) 32.000 mg/l/4h 
ATE CLP (dust,mist) 32.000 mg/l/4h 

 

Carbon black (1333-86-4) 
LD50 oral rat > 8000 mg/kg 
LC50 inhalation rat (mg/l) > 4.6 mg/m³ 4 h 

 

4-Methyl-7-diethylaminocoumarin (91-44-1) 
LD50 oral rat > 5000 mg/kg 
ATE CLP (dermal) 1100.000 mg/kg bodyweight 
ATE CLP (dust,mist) 1.500 mg/l/4h 

 
 
 

Skin corrosion/irritation : Not classified 
Serious eye damage/irritation : Not classified 
Respiratory or skin sensitisation : Not classified. 
Germ cell mutagenicity : Not classified 
Carcinogenicity : Not classified. 
 

 

Isopropanol (67-63-0) 
IARC group 3 - Not classifiable 

 

Carbon black (1333-86-4) 
IARC group 2B - Possibly carcinogenic to humans, Inhalation of dust 
National Toxicology Program (NTP) Status Not listed in carcinogenicity class 

 

Reproductive toxicity : Not classified 
Specific target organ toxicity (single 
exposure) 

: Not classified. 

 

 

Specific target organ toxicity (repeated 
exposure) 

: Not classified 

 

 

Aspiration hazard : Not classified 
Potential adverse human health effects and symptoms 
Symptoms/injuries after inhalation : May cause drowsiness or dizziness. 
Symptoms/injuries after skin contact : May cause moderate irritation. 

SECTION 12: Ecological information 
 

12.1 Toxicity 
 
 

 

1-Methoxy-2-propanol (107-98-2) 
LC50 fish 1 20800 mg/l 
EC50 Daphnia 1 23300 mg/l 
ErC50 (algae) > 1000 mg/l 

 

Ethyl acetate (141-78-6) 
LC50 fish 1 220 mg/l 
EC50 Daphnia 1 1200 mg/l 
NOEC chronic fish < 9.35 mg/l 

 

2-methoxy-1-methylethyl acetate (108-65-6) 
LC50 fish 1 100 - 180 mg/l 
EC50 Daphnia 1 > 500 mg/l 48 h 
ErC50 (algae) > 1000 mg/l 

 

4-[[4-(aminocarbonyl)phenyl]azo]-N-(2-ethoxyphenyl)-3-hydroxynaphthalene-2-carboxamide, C.I. Pigment Red 170 (naphthol <1%) 
(2786-76-7) 
LC50 fish 1 > 500 mg/l 96 h 
EC50 Daphnia 1 > 110 mg/l 48 h 

 

ethanol (64-17-5) 
LC50 fish 1 14200 mg/l 
EC50 Daphnia 1 5012 mg/l 
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Isopropanol (67-63-0) 
LC50 fish 1 10000 mg/l 

 

propyl acetate (109-60-4) 
LC50 fish 1 60 mg/l 96 h 
EC50 Daphnia 1 91.5 mg/l 48 h 

 

12.2. Persistence and degradability 
 

1-Methoxy-2-propanol (107-98-2) 
Persistence and degradability Readily biodegradable. 
Biodegradation 96 % 28 d 

 

Ethyl acetate (141-78-6) 
Persistence and degradability Readily biodegradable. 

 

2-methoxy-1-methylethyl acetate (108-65-6) 
Persistence and degradability Readily biodegradable. 
Biodegradation 89 % 10 d 

 

4-[[4-(aminocarbonyl)phenyl]azo]-N-(2-ethoxyphenyl)-3-hydroxynaphthalene-2-carboxamide, C.I. Pigment Red 170 (naphthol <1%) 
(2786-76-7) 
Persistence and degradability Not readily biodegradable. 
Biodegradation 0 % 28 d 

 

ethanol (64-17-5) 
Biodegradation > 96 % 28 d 

 

Isopropanol (67-63-0) 
Persistence and degradability Readily biodegradable. 

 

propyl acetate (109-60-4) 
Persistence and degradability Readily biodegradable. 
Biodegradation 62 % 5 d 

 

Carbon black (1333-86-4) 
Persistence and degradability Not readily biodegradable. 

 

12.3. Bioaccumulative potential 
Valve Action® Paint Markers, CERTIFIED Valve Action® Paint Markers  
Log Pow 0.7 

 

1-Methoxy-2-propanol (107-98-2) 
Bioaccumulative potential Not expected to bioaccumulate. 

 

Ethyl acetate (141-78-6) 
Bioaccumulative potential Not expected to bioaccumulate. 

 

2-methoxy-1-methylethyl acetate (108-65-6) 
Log Pow 0.43 

 

4-[[4-(aminocarbonyl)phenyl]azo]-N-(2-ethoxyphenyl)-3-hydroxynaphthalene-2-carboxamide, C.I. Pigment Red 170 (naphthol <1%) 
(2786-76-7) 
BCF fish 1 53 l/kg 
Log Pow 1.28 

 

ethanol (64-17-5) 
Bioaccumulative potential Not expected to bioaccumulate. 

 

Isopropanol (67-63-0) 
Bioaccumulative potential Not expected to bioaccumulate. 

 

propyl acetate (109-60-4) 
Log Pow 1.23 

 

12.4. Mobility in soil 
No additional information available 

 
 

12.5. Other adverse effects 
No additional information available 

SECTION 13: Disposal considerations 
 

13.1 Waste treatment methods 
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Sewage disposal recommendations : Do not dispose of waste into sewer. 
Waste disposal recommendations : Dispose in a safe manner in accordance with local/national regulations. 
Additional information : Handle empty containers with care because residual vapours are flammable. 

SECTION 14: Transport information 
 

In accordance with DOT and TDG 
Transport document description : UN1263 Paint (including paint, lacquer, enamel, stain, shellac solutions, varnish, polish, liquid 

filler, and liquid lacquer base), 3, III  
UN-No.(DOT) : UN1263 
Proper Shipping Name (DOT) : Paint including paint, lacquer, enamel, stain, shellac solutions, varnish, polish, liquid filler, and 

liquid lacquer base 
Transport hazard class(es) (DOT) : 3 - Flammable liquid 
Packing group (DOT) : III - Minor Danger  

ADR 
Transport document description : UN 1263 PAINT, 3, III, (D/E) 
Proper Shipping Name (ADR) : PAINT 
Packing group (ADR) : III 
Transport hazard class(es) (ADR) : 3 

Transport by sea 
UN-No. (IMDG) : UN 1263 
Proper Shipping Name (IMDG) : PAINT 
Transport hazard class(es) (IMDG) : 3 
Packing group (IMDG) : III 

Air transport 
UN-No. (IATA) : UN 1263 
Proper Shipping Name (IATA) : Paint 
Transport hazard class(es) (IATA) : 3 
Packing group (IATA) : III 
 

SECTION 15: Regulatory information 
 

15.1. US Federal regulations 
1-Methoxy-2-propanol (107-98-2) 
Listed on the United States TSCA (Toxic Substances Control Act) inventory 

 

Ethyl acetate (141-78-6) 
Listed on the United States TSCA (Toxic Substances Control Act) inventory 
RQ (Reportable quantity, section 304 of EPA's 
List of Lists) 

5000 lb 

 

2-methoxy-1-methylethyl acetate (108-65-6) 
Listed on the United States TSCA (Toxic Substances Control Act) inventory 

 

4-[[4-(aminocarbonyl)phenyl]azo]-N-(2-ethoxyphenyl)-3-hydroxynaphthalene-2-carboxamide, C.I. Pigment Red 170 (naphthol <1%) 
(2786-76-7) 
Listed on the United States TSCA (Toxic Substances Control Act) inventory 

 

ethanol (64-17-5) 
Listed on the United States TSCA (Toxic Substances Control Act) inventory 

 

Isopropanol (67-63-0) 
Listed on the United States TSCA (Toxic Substances Control Act) inventory 
SARA Section 311/312 Hazard Classes Fire hazard 

 

propyl acetate (109-60-4) 
Listed on the United States TSCA (Toxic Substances Control Act) inventory 

 

Carbon black (1333-86-4) 
Listed on the United States TSCA (Toxic Substances Control Act) inventory 

 

4-Methyl-7-diethylaminocoumarin (91-44-1) 
Listed on the United States TSCA (Toxic Substances Control Act) inventory 
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15.2. International regulations 

CANADA 
 

1-Methoxy-2-propanol (107-98-2) 
Listed on the Canadian DSL (Domestic Substances List) inventory. 

 

Ethyl acetate (141-78-6) 
Listed on the Canadian DSL (Domestic Substances List) inventory. 

 

2-methoxy-1-methylethyl acetate (108-65-6) 
Listed on the Canadian DSL (Domestic Substances List) inventory. 

 

4-[[4-(aminocarbonyl)phenyl]azo]-N-(2-ethoxyphenyl)-3-hydroxynaphthalene-2-carboxamide, C.I. Pigment Red 170 (naphthol <1%) 
(2786-76-7) 
Listed on the Canadian DSL (Domestic Substances List) inventory. 

 

ethanol (64-17-5) 
Listed on the Canadian DSL (Domestic Substances List) inventory. 

 

Isopropanol (67-63-0) 
Listed on the Canadian DSL (Domestic Substances List) inventory. 

 

propyl acetate (109-60-4) 
Listed on the Canadian DSL (Domestic Substances List) inventory. 

 

Carbon black (1333-86-4) 
Listed on the Canadian DSL (Domestic Substances List) inventory. 

 

4-Methyl-7-diethylaminocoumarin (91-44-1) 
Listed on the Canadian DSL (Domestic Substances List) inventory. 

 
 

 
EU-Regulations 

1-Methoxy-2-propanol (107-98-2) 
Listed on the EEC inventory EINECS (European Inventory of Existing Commercial Chemical Substances) 

 

Ethyl acetate (141-78-6) 
Listed on the EEC inventory EINECS (European Inventory of Existing Commercial Chemical Substances) 

 

2-methoxy-1-methylethyl acetate (108-65-6) 
Listed on the EEC inventory EINECS (European Inventory of Existing Commercial Chemical Substances) 

 

4-[[4-(aminocarbonyl)phenyl]azo]-N-(2-ethoxyphenyl)-3-hydroxynaphthalene-2-carboxamide, C.I. Pigment Red 170 (naphthol <1%) 
(2786-76-7) 
Listed on the EEC inventory EINECS (European Inventory of Existing Commercial Chemical Substances) 

 

ethanol (64-17-5) 
Listed on the EEC inventory EINECS (European Inventory of Existing Commercial Chemical Substances) 

 

Isopropanol (67-63-0) 
Listed on the EEC inventory EINECS (European Inventory of Existing Commercial Chemical Substances) 

 

propyl acetate (109-60-4) 
Listed on the EEC inventory EINECS (European Inventory of Existing Commercial Chemical Substances) 

 

Carbon black (1333-86-4) 
Listed on the EEC inventory EINECS (European Inventory of Existing Commercial Chemical Substances) 

 

4-Methyl-7-diethylaminocoumarin (91-44-1) 
Listed on the EEC inventory EINECS (European Inventory of Existing Commercial Chemical Substances) 

 
National regulations 

Valve Action® Paint Markers, CERTIFIED Valve Action® Paint Markers 
All components are listed on the EEC inventory European Inventory of Existing Commercial Chemical Substances (EINECS). 
All ingredients are listed on the Canadian Domestic Substances List (DSL) or Non-Domestic Substances List (NDSL). 
All ingredients are listed in the Toxic Substances Control Act (TSCA). 

 
15.3. US State regulations 
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Valve Action® Paint Markers, CERTIFIED Valve Action® Paint Markers 
State or local regulations    The carbon black in this product is bound and is not respirable. California Prop. 65 

warnings are not required. 
 
 
 
 
 
 
 
 
 

Carbon black (1333-86-4) 
U.S. - California - 
Proposition 65 - 
Carcinogens List 

U.S. - California - 
Proposition 65 - 
Developmental Toxicity 

U.S. - California - 
Proposition 65 - 
Reproductive Toxicity - 
Female 

U.S. - California - 
Proposition 65 - 
Reproductive Toxicity - 
Male 

Non-significant 
risk level (NSRL) 

Yes No No No  
 
 
 

1-Methoxy-2-propanol (107-98-2) 
U.S. - Minnesota - Hazardous Substance List 
U.S. - New Jersey - Right to Know Hazardous Substance List 
U.S. - New York - Right to Know List of Hazardous Chemicals 

 

Ethyl acetate (141-78-6) 
U.S. - New Jersey - Right to Know Hazardous Substance List 
U.S. - Pennsylvania - List of Hazardous Substances 

 
 
 

ethanol (64-17-5) 
U.S. - New Jersey - Right to Know Hazardous Substance List 

 

Isopropanol (67-63-0) 
U.S. - Minnesota - Hazardous Substance List 
U.S. - New Jersey - Right to Know Hazardous Substance List 

 

propyl acetate (109-60-4) 
U.S. - New Jersey - Right to Know Hazardous Substance List 

 

Carbon black (1333-86-4) 
U.S. - New Jersey - Right to Know Hazardous Substance List 

 
 

SECTION 16: Other information 
 

Indication of changes : Added. Product. 
Data sources : ACGIH (American Conference of Governement Industrial Hygienists).  

European Chemicals Agency (ECHA) C&L Inventory database.  Accessed at 
http://echa.europa.eu/web/guest/information-on-chemicals/cl-inventory-database. 
Krister Forsberg and S.Z. Mansdorf, "Quick Selection Guide to Chemical Protective Clothing", 
Fifth Edition.  
National Fire Protection Association.  Fire Protection Guide to Hazardous Materials; 10th 
edition.  
OSHA 29CFR 1910.1200 Hazard Communication Standard.  
TSCA Chemical Substance Inventory.  Accessed at 
http://www.epa.gov/oppt/existingchemicals/pubs/tscainventory/howto.html. 

Abbreviations and acronyms : ATE: Acute Toxicity Estimate. CAS (Chemical Abstracts Service) number.  
CLP: Classification, Labelling, Packaging.  
EC50: Environmental Concentration associated with a response by 50% of the test population.  
GHS: Globally Harmonized System (of Classification and Labeling of Chemicals).  
LD50: Lethal Dose for 50% of the test population. 
OSHA: Occupational Safety & Health Administration.  
PBT: Persistent, Bioaccumulative, Toxic.  
TWA: Time Weight Average.  
TSCA: Toxic Substances Control Act. 

Other information : None. 
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NFPA health hazard : 1 - Exposure could cause irritation but only minor residual 

injury even if no treatment is given. 

 

NFPA fire hazard : 1 - Must be preheated before ignition can occur. 
NFPA reactivity : 0 - Normally stable, even under fire exposure conditions, 

and not reactive with water. 

 

 
Full text of H-statements: 
------ Acute Tox. 4 (Dermal) Acute toxicity (dermal), Category 4 
------ Acute Tox. 4 (Inhalation) Acute toxicity (inhal.), Category 4 
------ Carc. 2 Carcinogenicity, Category 2 
------ Eye Irrit. 2A Serious eye damage/eye irritation, Category 2A 
------ Flam. Liq. 2 Flammable liquids, Category 2 
------ Flam. Liq. 3 Flammable liquids, Category 3 
------ Skin Irrit. 2 Skin corrosion/irritation, Category 2 
------ Skin Sens. 1 Sensitisation — Skin, Category 1 
------ STOT SE 3 Specific target organ toxicity — Single exposure, Category 3, Narcosis 
------ H225 Highly flammable liquid and vapour 
------ H226 Flammable liquid and vapour 
------ H312 Harmful in contact with skin 
------ H315 Causes skin irritation 
------ H317 May cause an allergic skin reaction 
------ H319 Causes serious eye irritation 
------ H332 Harmful if inhaled 
------ H336 May cause drowsiness or dizziness 
------ H351 Suspected of causing cancer 
 
 
SDS Prepared by: The Redstone Group, LLC 
  6077 Frantz Rd. 
  Suite 206 
  Dublin, OH USA 43016 
  T 614-923-7472 
  www.redstonegrp.com 
 
 
LACO NA GHS SDS 
 
This information is based on our current knowledge and is intended to describe the product for the purposes of health, safety and environmental requirements only. It should not therefore be 
construed as guaranteeing any specific property of the product 




