
 
 
 

 

 
HAMPTON LUMBER | TILLAMOOK LUMBER COMPANY 

3111 Third Street | Tillamook, OR 97141 | Tel. 503-842-6641  

 

January 30, 2026 
 
Delivery via YDO:  
 
Julia DeGagné, Cleaner Air Oregon Project Engineer 
Oregon Department of Environmental Quality 
Julia.Degagne@deq.oregon.gov 
 
Re: Hampton Lumber Mills, Inc.—Tillamook Lumber Company 
 Cleaner Air Oregon Emissions Inventory Response to Information Request 
 
Dear Julia: 

Hampton Lumber Mills, Inc. (dba Tillamook Lumber Company) (Hampton) is submitting this letter 
and supporting documents in response to the letter from the Department of  Environmental Quality 
(DEQ) dated November 14, 2025, requesting additional information, corrections, and updates to the 
Hampton Tillamook Cleaner Air Oregon (CAO) Emissions Inventory. The initial deadline for 
response was January 13, 2026, but the DEQ granted an extension request to allow for a revised 
deadline of  January 30, 2026. 

Several items in the DEQ request require a more detailed response and that information is provided 
below. For clarity, the applicable DEQ request is repeated below, followed by our response. For items 
not included below, the requested information is provided in the updated Air Toxics Emission 
Inventory Form AQ520 and supporting emission calculation workbook that are being submitted with 
this letter. 

1. Include startup and shutdown emissions scenarios, including: 

a. Consideration of Toxic Air Contaminants (TACs) emitted from the boiler 

when operating without electrostatic precipitator (ESP) control during startup 

and shutdown, under worst-case potential to emit annual and daily scenarios;  

b. Description of current startup and shutdown procedures for the boiler, including 

time required to achieve the target temperature for energizing the ESP; and 

c. Additional AQ520 Forms as needed to represent additional modeled 

scenarios (a separate AQ520 Form for each scenario can facilitate ease of 

review).  

Response: A copy of  the boiler manufacturer’s recommended startup and shutdown procedures are 
attached. In addition to these procedures, the facility follows the work practice requirements from 40 
Code of  Federal Regulations (CFR) Part 63, Subpart DDDDD (the Boiler NESHAP) for boiler 
startup and shutdown, except that Hampton received a variance from the U.S. Environmental 
Protection Agency (EPA) on the allowable time before the electrostatic preceptor (ESP) must be 
engaged during startup. A copy of  that approval letter is also attached for reference. 

During boiler shutdown, the ESP is able to remain engaged until all fuel has been combusted and 
useful thermal energy (i.e., steam) is no longer supplied for any purpose. Therefore, there are no times 
during boiler shutdown when the boiler is operating without ESP control. 



 
 

 

The boiler manufacturer recommends that the exhaust temperature should be between 250 to 300 
degrees Fahrenheit before the ESP can be safely energized to minimize the possibility of  an explosion. 
As a result, there is a period time at the beginning of  boiler startup where the boiler is combusting 
fuel while the ESP cannot be operated. Note that fuel combustion rates during this period are 
necessarily low because the boiler has to be slowly heated up in the stepwise process recommended 
by the manufacturer. 

The durations of  boiler startup and the period within startup when the ESP is not operating can vary 
greatly depending on conditions. However, the facility cannot energize the ESP prior to reaching 
exhaust temperatures that allow for safe engagement. Typically, this occurs within 4 to 8 hours from 
the first firing of  fuel. Based on a review of  past boiler startups, the maximum amount of  fuel that 
may be combusted prior to achieving conditions that allow the ESP to be engaged is 500 million 
British thermal units (MMBtu). Therefore, Hampton proposes to use 500 MMBtu as the maximum 
allowable heat input during boiler startup when the ESP is not operating. Additional information on 
this scenario and associated emission estimates are provided in the updated Air Toxics Emission 
Inventory Form AQ520 and supporting emission calculation workbook. 

2. Boilers (TEU BOIL): 

b. For the purposes of boiler activity reporting, provide either of the following 

and include justification, including example calculations, parameters used, 

and supporting information (such as Continuous Emission Monitoring System 

(CEMS) or source test data): 

i. A proposed ratio or method for converting steam output (in 

thousand pounds of steam) to heat input (in million British thermal 

units (MMBtu); or 

ii. A proposed method for tracking heat input in MMBtu (such as CEMS reports). 

Response: To develop the requested maximum boiler heat input, Hampton relied on the EPA method1 
for determining the fuel heat input to steam output ratio (FHISOR) and historic source test data. 
Information from source tests performed from 2016 to 2022 are included in the supporting emission 
calculation workbook, along with the resulting FHISOR. The average FHISOR, conservatively 
rounded up to two significant figures, was applied to the permitted annual steam production rate to 
determine the maximum annual boiler heat input. 

For ongoing boiler activity tracking, Hampton proposes to use its existing continuous emission 
monitoring systems (CEMS), which is required by and approved for use under the facility’s Title V 
Operating Permit. The CEMS data acquisition system is configured to continuously determine the 
boiler heat input rate based on measured stack flow rate and stack oxygen concentration. The standard 
equation used to determine the heat input rate is derived on EPA Method 19, as shown below: 

 

Boiler heat input (MMBtu/hr) = stack flow (kscfm) x (1 – stack moisture [%])  

x 1,000 (scfm/kscfm) x 60 (min/hr) x 
(20.9 − 𝑠𝑡𝑎𝑐𝑘 𝑜𝑥𝑦𝑔𝑒𝑛 [%])

20.9
 / Fd factor (dscf/MMBtu) 

 

Where: 
MMBtu/hr = million British thermal units per hour; 
Stack Flow = measured boiler stack flow rate in thousand standard cubic feet per minute; 

 
1 United States Environmental Protection Agency Region 10, Memorandum to Permit File, “Procedure to Determine 

a Biomass Boiler’s Fuel-Heat-Input-To-Steam-Output Ratio, May 8, 2014. 



 
 

 

Stack Moisture = system constant: 17% moisture; 
Stack Oxygen = measured stack oxygen concentration in percent, dry basis; 
Fd Factor = system constant: 9,420 dry standard cubic feet per million British thermal units. Value is the 

average of  Fd factors from EPA Method 19, Table 19-2, for wood and wood bark. 

3. Kilns (TEUs KILNS-Hem and KILNS-Mix): 

a. Update the Toxics Emission unit (TEU) IDs to “F6-KILNS-Hem” and “F6-

KILNS-Mixed” to include the Emission Unit ID from the ACDP;  

b. DEQ’s approved emission factors for kilns are based on emissions per batch of 

wood dried, and the emissions profile is not necessarily consistent over time for 

all TACs and species. To account for this, update the maximum daily emissions 

information as follows:  

i. Update the Max Daily Activity information in Worksheet 2 to reflect 

the maximum amount of lumber loaded into the kilns for drying in any 

24-hour period; 

ii. For species with drying times longer than 24 hours, either: 

1. Maintain the annual emission factors for use in daily emissions 

calculations, so that all emissions from each batch are 

conservatively assumed to be emitted in a 24-hour period; or 

2. Propose correction factors to apply to the DEQ-approved 

emission factors to account for the maximum fraction of 

emissions that would be emitted over any 24-hour period. The 

correction factor should consider Hampton’s minimum drying 

times and representative emissions information (some 

references have been provided as Attachment A to this letter). 

Submit to DEQ all calculations and any additional supporting 

justification used to prepare the proposed correction factors. 

Response: Hampton believes that it would be overly conservative to assume that all emissions from a 
batch of  kiln dried lumber would be emitted in 24-hours when even the shortest batch drying times 
that may occur in any given year are longer than 24 hours. Doing so is not likely to provide a useful 
representation of  the maximum daily emissions from the kilns. 

Nor does Hampton necessarily agree that the provided references support the conclusion that 
emissions are not consistent over time. This may be the case, but the data referenced are based on 
small scale kiln testing and may not be representative of  full-scale kilns. For example, in reviewing the 
data in one of  the referenced reports2, it appears that mass emissions (as pounds per unit-time) are 
higher earlier in the drying cycle than at the end (see Figures 6a and 6b for Douglas fir and hemlock, 
respectively). However, the corresponding figures graphing the concentrations and vent rates (see 
Figures 5a and 5b) do not show a higher concentration earlier in the drying cycle, but do show a 
significantly higher vent rate in the beginning stages of  the drying cycle. As the mass emissions are a 
function of  the concentration and vent rate (i.e., assumed to be the volumetric flow rate in which the 
concentration is measured), the apparent higher mass emissions early in the drying cycle may be a 
function of  the higher vent rate induced by the small-scale kiln. In a full-scale kiln, there is a lengthy 
ramp up time, typically 8 to 12 hours, where the temperatures in the kiln are slowly increased over 
time. During this ramp up period, the kiln vents are typically closed to maintain control of  wet-bulb 
and dry-bulb temperature conditions within the kiln. It is unclear how the highest vent rates in this 

 
2 Milota, M.R., HAP Emissions from the Drying of Hemlock and Douglas-fir Lumber by NCASI 98.01 and 105. 

Report to Hampton Affiliates. May 22, 2007. 



 
 

 

example small scale kiln test, which occur in the first 8 to 12 hours, are representative of  full-scale kiln 
when the vents would typically be closed. 

We have concerns that the available information, derived from small-scale test data, is not sufficient 
to make any definite conclusions regarding the potential for variability in emissions over time during 
a kiln drying cycle. Nor does there appear to be enough data to develop a correction factor or other 
method for applying the information to DEQ’s approved kiln emission factors, even if  one assumed 
that there is significant variation in emissions. 

As an alternative, Hampton proposes to use the method described below to account for the maximum 
amount of  emissions that may occur in a 24-hour period. Tables 1 and 2 present the proposed 
emission factor adjustments for hemlock and Douglas fir, respectively. 

Table 1 

Pollutant 

Hemlock 

Emission Factor 

(lb/MBF) 

Percentage of 

Charge Dried in 

24-Hour Period 

(1) 

Adjusted Short-

Term Hemlock 

Emission Factor 

(2) 

(lb/MBF) 

Acetaldehyde 0.1128 

60% 

0.0677 

Acrolein 0.0018 0.0011 

Formaldehyde 0.0021 0.0012 

Methanol 0.1097 0.0658 

Propionaldehyde 0.0012 0.0007 

MBF = thousand board foot. 

(1) Percentage of Charge Dried in 24-Hour Period = (24 hrs/day) / (40 hrs/charge) 

(2) Adjusted Short-Term Emission Factor (lb/MBF) = (emission factor [lb/MBF]) x 

(percentage of charge dried in 24-hour period) 

 

Table 2 

Pollutant 

Douglas Fir 

Emission Factor 

(lb/MBF) 

Percentage of 

Charge Dried in 

24-Hour Period 

(1) 

Adjusted Short-

Term Douglas 

Fir Emission 

Factor (2) 

(lb/MBF) 

Acetaldehyde 0.0430 

83% 

0.0356 

Acrolein 0.0008 0.0007 

Formaldehyde 0.0025 0.0021 

Methanol 0.0754 0.0624 

Propionaldehyde 0.0009 0.0007 

MBF = thousand board foot. 

(1) Percentage of Charge Dried in 24-Hour Period = (24 hrs/day) / (29 hrs/charge) 

(2) Adjusted Short-Term Emission Factor (lb/MBF) = (emission factor [lb/MBF]) x 

(percentage of charge dried in 24-hour period) 

 



 
 

 

For each wood species, the proposed adjusted short-term emission factors use the ratio of  a 24-hour 
period to the shortest charge drying time. The shortest charge drying times are 40 hours and 29 hours 
for hemlock and Douglas fir, respectively. The adjusted short-term emission factors will be applied to 
the maximum charge capacity per kiln, which is presented in Table 3. These represent the maximum 
amount of  lumber that can be loaded into the kiln. Note that the actual footage in a given charge 
varies based on the dimensions of  the lumber being dried, with a charge composed of  2x4 lumber 
being the largest possible charge (i.e., the charge with the highest board footage). Typically, charges 
that contain the maximum amount of  lumber represent less than 20% of  charges that are dried. 

Table 3 

Kiln 

Number 

Maximum 

Charge 

Capacity 

(BF/charge) 

7 264,576 

8 264,576 

9 264,576 

10 249,600 

11 249,600 

12 249,600 

13 249,600 

Sum 1,792,128 

BF = board foot. 

 

Just as the maximum charge capacity varies by kiln (along with actual footage in any given charge), the 
shortest charge drying time can vary by kiln. In tables enclosed with this submittal, the proposed 
minimum charge drying times for both hemlock and Douglas fir are shown in comparison to actual 
minimum charge drying times. This is provided as additional information on how the proposed 
minimum charge drying times were selected and to clarify that the proposed minimum charge drying 
times include a sufficient level of  conservatism in the method for estimating maximum daily kiln 
emissions. When the corresponding maximum daily kiln production rates (using the same time-
weighted approach as shown above to adjust the emission factors) are compared, it shows that the 
proposed minimum charge drying times overestimate the maximum daily production rates by at least 
10%. Not accounted for in the analysis is the time that it takes to changeover a kiln (i.e., the time it 
takes to remove a finished batch of  lumber from the kiln and then load the next batch of  lumber to 
begin drying), a necessary step in the batch kiln drying process during which the kilns are not actively 
drying lumber. 

We believe that the proposed approach is sufficient to estimate the maximum kiln emissions over a 
24-hour period, despite any variations in emissions that may occur over time during the length of  a 
charge. Furthermore, we reviewed other emissions inventories approved under the CAO program for 
facilities with lumber drying kilns and found that our proposed approach is consistent with other 
approved submittals. While other facilities appear to be adjusting the daily kiln production rates instead 
of  short-term emission factors, the adjustment method is to apply the ratio of  a 24-hour period to 
the duration of  the shortest charge drying time. 

4. Ash Handling (TEU ASH): 

e. Describe how fly ash is handled and disposed of, and include any potential 



 
 

 

handling and storage emissions in the Inventory;  

Response: Fly ash collected by the electrostatic precipitator is conveyed by enclosed screw conveyors 
to one of  three collection bins. Each of  the bins is covered and fully enclosed during fly ash collection. 
When a collection bin is full, the cover is removed and the ash transferred to a roll-off  dumpster. The 
roll-off  dumpster is covered and fully enclosed at all times other than active transfer activities. When 
full, the roll-off  dumpster is picked up by a waste management company and hauled to Coffin Butte 
landfill for final disposition. 

g. Provide the following information about the ash analytical data provided in 

Appendix C of the Inventory submittal: 

i. At what stage of the process, and from what location, were the samples taken? 

ii. Was it a composite sample of any kind (for example, taken from various 

areas of the storage pile, or at different times)? 

iii. Did the samples consist of bottom ash only? 

iv. Provide the sampling plan(s) used for data collection, if available; 

Response: The ash analytical data provided in the initial submittal was collected to maintain the 
facility’s registration with the Oregon Department of  Agriculture Fertilizer Program. The samples 
consisted of  bottom ashes only, and were collected from the ash bin, located at the boiler, where 
bottom ashes are first collected prior to transfer to the ash storage pile. 

Prior to collecting the samples, bottom ashes in the bin were thoroughly mixed with a shovel. Then 
the shovel was used to withdraw ash from the bin and transferred directly into laboratory-provided 
sample jars. No formal sampling plan was relied upon for sample collection, so no plan is available to 
provide. 

j. If additional site-specific samples are collected for ash speciation, a sampling 

plan must be approved by DEQ prior to sampling. Alternatively, Hampton 

may propose concentrations from the literature or from another site that are 

representative in terms of wood species, ash type (fly or bottom ash), and 

combustion characteristics for DEQ review and approval.  

Response: Hampton has elected to not collect additional samples at this time. If  samples for use in 
ash speciation under the CAO program are collected in the future, Hampton will prepare a sampling 
plan for DEQ review and approval prior to conducting the sampling. The concentrations for trace 
metals identified by the DEQ are based on publicly available literature or available site-specific ash 
analyses, and details are provided in the Air Toxics Emission Inventory Form AQ520 and supporting 
emission calculation workbook. 

5. Unpaved Roads: Include fugitive dust from unpaved roads in ash handling areas as a 

TEU, using the methodology from AP-42 Section 13.2.2 (“Unpaved Roads”), and: 

b. If site-specific dust sampling analysis is used to speciate TACs, the dust 

sampling plan must be approved by DEQ prior to sampling. Alternatively, 

Hampton may conservatively assume that the road dust has the same TAC 

content as the stockpiled ash. 

Response: Hampton has elected to not collect site-specific unpaved road dust sampling at this time. 
If  samples are collected in the future, Hampton will prepare a sampling plan for DEQ review and 
approval prior to conducting the sampling. TAC concentrations are assumed to be the same as the 



 
 

 

stockpiled ash, and details are provided in the Air Toxics Emission Inventory Form AQ520 and 
supporting emission calculation workbook. 

6. Welding (TEU WELD):  

c. Provide Safety Data Sheets for all welding rods or electrodes used; and  

d. Update the annual Requested PTE for FCAW E71T as needed for consistency 

– page 11 of the “CAO EI Supplemental” lists 38 pounds per year and the 

Inventory uses 36 pounds per year. 

Response: Safety Data Sheets (SDSs) for the welding rods are attached to this response. As shown in 
the Air Toxics Emission Inventory Form AQ520 and supporting emission calculation workbook, 
annual requested PTE usage for FCAW E71T is confirmed as 36 pounds per year. 

7. Plasma Cutting (TEUs PLASMAT and PLASMAH): 

a. Provide a Safety Data Sheet(s) or alloy specification(s) for the mild steel 

alloy(s) typically cut; and 

Response: The mild steel used in plasma cutting applications is the same as used in torch cutting 
applications. Manufacturer information on the mild steel composition was provided in the original 
submittal in support of  the torch cutting emission estimates. In the updated Air Toxics Emission 
Inventory Form AQ520 and supporting emission calculation workbook, that composition data is 
incorporated for plasma cutting emission estimates as well. 

10. Include the chipper as a TEU with a methanol (CASRN 67-56-1) emission factor of 

0.001 pounds per oven dried ton of green wood processed [Reference: AP-42 10.6.4-9, 

“Emission Factors for Hardboard And Fiberboard Miscellaneous Sources – Organics”]. 

Response: The referenced emission factor is specific to hardwood chippers, which is not applicable 
because the facility only produces softwood lumber. Therefore, using the hardwood emission factor 
would not be representative of  the facility. Hampton reviewed other sections of  AP-42 Chapter 10 
for wood products facilities, but did not identify any representative emission factors for softwood 
chippers. Based on this, Hampton has not incorporated the referenced emission factors in the updated 
Air Toxics Emission Inventory Form AQ520 and supporting emission calculation workbook. This 
approach seems consistent with other lumber mills toxics emission inventories approved under the 
CAO program, which did not report chippers as toxic emission units.  

11. Wood sealants, anti-stains, and anti-fungals: Include the following TACs in the Inventory: 

a. For End Shield™ Concentrate: 

i. Formaldehyde (CASRN 50-00-0), which is listed in Section 16 of the SDS; and 

ii. Chlorothalonil (CASRN 1897-45-6); and 

b. For Workhorse II: 

i. 1,4-dioxane (CASRN 123-91-1), which is listed in Section 15 of the SDS; and 

ii. nonylphenol ethoxylate, which should be reported as 4-

Nonylphenol (and ethoxylates) (CASRN 104-40-5); and 

iii. Provide documentation that the proprietary ingredients listed in the 

SDS (alkyl amine, organic acid, and trialkyl nitrogen oxide 

compounds) do not contain TACs. 



 
 

 

Response: Hampton has requested additional information from the manufacturer on the 
formaldehyde content in End Shield, the 1,4-dioxane content in Workhorse II, and clarifying 
information on the proprietary ingredients in Workhorse II. To date, the manufacturer has not 
provided the requested information.  

Hampton will continue to try to obtain the requested additional information and provide updates 
when available. In the interim, the updated Air Toxics Emission Inventory Form AQ520 and 
supporting emission calculation workbook uses a formaldehyde concentration of  0.1% for End 
Shield, which is a conservative estimate because, if  present at a concentration greater than this, it 
would have to be reported in the composition section of  the SDS. Additionally, a 1,4-dioxane 
concentration of  0.0007% is used for Workhorse II, based on a theoretical calculated value provided 
by the manufacturer in 2016 to represent the potential for this chemical to be present as a trace 
contaminant in the raw materials used to produce the product. A copy of  this information is attached 
with this submittal for reference. 

In addition to the responses to requested information provided above, Hampton wants to inform the 
DEQ of  a product change that has occurred at the facility since the original CAO emissions inventory 
was submitted. New printer marking inks used in the planer mill are in use since August 2025, and the 
inks and cleaning solvent (IC-234 ink, IR-234 ink, MC-234 ink and WL-200 wash) identified in the 
original emissions inventory are no longer in use. The new products are included in the requested 
maximums in the enclosed submittal documents and copies of  the SDSs are attached for reference. 

If  you have questions on the information provided, please contact Amy Peccia, Hampton’s 
Environmental Manager, at AmyPeccia@hamptonlumber.com or by phone at (503) 876-1309. 

Sincerely, 
 
Ryan Pettit 
Mill Manager 
Hampton Lumber Mills, Inc.—Tillamook Lumber Company 
Certified and submitted via YDO 
 
 
cc: Amy Peccia, Hampton Lumber Mills 
 Eric Bornhorst, Hampton Lumber Mills 
 Travis Quarles, Bridgewater Group 



























Comparison of Minimum Charge Drying Times—Hemlock

Kiln Number

Maximum Charge 

Capacity

(BF/charge)

Actual Shortest Charge 

Drying Time

(hrs/charge)

Actual Maximum Daily 

Production (1)

(MBF/day)

Proposed Shortest 

Charge Drying Time

(hrs/charge)

Proposed Maximum 

Daily Production (1)

(MBF/day)

7 264,576 44.4 143.01 40.0 158.75

8 264,576 43.5 145.97 40.0 158.75

9 264,576 46.1 137.74 40.0 158.75

10 249,600 44.1 135.84 40.0 149.76

11 249,600 45.5 131.66 40.0 149.76

12 249,600 42.4 141.28 40.0 149.76

13 249,600 41.5 144.35 40.0 149.76

Sum 1,792,128 -- 979.9 -- 1,075.3

10%

Notes:

BF = board foot.

MBF = thousand board foot.

Safety Factor (2)

(1) Maximum Daily Production (MBF/day) = (maximum charge capacity [BF/charge]) x (1,000 BF/MBF) x (24 hrs/day) / (shortest charge drying 

time [hrs/charge])

(2) Safety factor (%) = ([sum of proposed maximum daily production {MBF/day}] - [sum of actual maximum daily production {MBF/day}]) / 

(sum of actual maximum daily production [MBF/day])



Comparison of Minimum Charge Drying Times—Douglas Fir

Kiln Number

Maximum Charge 

Capacity

(BF/charge)

Actual Shortest Charge 

Drying Time

(hrs/charge)

Actual Maximum Daily 

Production (1)

(MBF/day)

Proposed Shortest 

Charge Drying Time

(hrs/charge)

Proposed Maximum 

Daily Production (1)

(MBF/day)

7 264,576 29.0 218.96 29.0 218.96

8 264,576 33.5 189.55 29.0 218.96

9 264,576 36.1 175.90 29.0 218.96

10 249,600 31.0 193.24 29.0 206.57

11 249,600 31.5 190.17 29.0 206.57

12 249,600 33.2 180.43 29.0 206.57

13 249,600 31.5 190.17 29.0 206.57

Sum 1,792,128 -- 1,338.4 -- 1,483.1

11%

Notes:

BF = board foot.

MBF = thousand board foot.

Safety Factor (2)

(1) Maximum Daily Production (MBF/day) = (maximum charge capacity [BF/charge]) x (1,000 BF/MBF) x (24 hrs/day) / (shortest charge drying 

time [hrs/charge])

(2) Safety factor (%) = ([sum of proposed maximum daily production {MBF/day}] - [sum of actual maximum daily production {MBF/day}]) / 

(sum of actual maximum daily production [MBF/day])
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SAFETY DATA SHEET 
 

1.  PRODUCT AND COMPANY IDENTIFICATION 
 
Product Name: Excalibur® 7018 MR® 
Product Size: 1/8" (3.2 mm) 
 
Other means of identification 

SDS number: 200000000524 
 
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% 

Calcium fluoride 7789-75-5 5 - <10% 

Manganese 7439-96-5 1 - <5% 

Zircon 14940-68-2 1 - <5% 

Titanium dioxide (naturally occurring) 13463-67-7 1 - <5% 

Sodium silicate 1344-09-8 1 - <5% 

Potassium silicate 1312-76-1 1 - <5% 

Quartz 14808-60-7 0.1 - <1% 

Silicon 7440-21-3 0.1 - <1% 

Titanium dioxide (synthetic) 13463-67-7 0.1 - <1% 

Hydroxyethyl cellulose 9004-62-0 0.1 - <1% 

Carboxymethyl cellulose, sodium salt 9004-32-4 0.1 - <1% 

Silicon dioxide (amorphous) 7631-86-9 0.1 - <1% 

Lithium silicate 10102-24-6 0.1 - <1% 

Aluminum oxide 1344-28-1 0.1 - <1% 
* All concentrations are percent by weight unless ingredient is a gas. Gas concentrations are in percent by volume. 
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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 or allied process 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 
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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.  

 
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 fire-fighters 
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 
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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 
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, as amended (2005) 

Limestone - Total REL  10 mg/m3 US. NIOSH: Pocket Guide to Chemical 
Hazards, as amended (2005) 

Limestone - Inhalable 
particles. 

TWA  10 mg/m3 US. ACGIH Threshold Limit Values (01 
2021) 

Limestone - Respirable 
particles. 

TWA  3 mg/m3 US. ACGIH Threshold Limit Values (01 
2021) 

Limestone - Total dust. TWA  50 millions of 
particles per cubic 

foot of air 

US. OSHA Table Z-3 (29 CFR 1910.1000) 
(09 2016) 

Limestone - Respirable 
fraction. 

TWA  5 mg/m3 US. OSHA Table Z-3 (29 CFR 1910.1000) 
(09 2016) 

Limestone - Total dust. TWA  15 mg/m3 US. OSHA Table Z-3 (29 CFR 1910.1000) 
(09 2016) 

Limestone - Respirable 
fraction. 

TWA  15 millions of 
particles per cubic 

foot of air 

US. OSHA Table Z-3 (29 CFR 1910.1000) 
(09 2016) 

Calcium fluoride - as F TWA  2.5 mg/m3 US. ACGIH Threshold Limit Values (12 
2010) 

Calcium fluoride IDLH  250 mg/m3 US. NIOSH. Immediately Dangerous to 
Life or Health (IDLH) Values (10 2017) 

 IDLH  250 mg/m3 US. NIOSH. Immediately Dangerous to 
Life or Health (IDLH) Values (10 2017) 

Calcium fluoride - as F 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) 

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, as amended (2005) 

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

Manganese IDLH  500 mg/m3 US. NIOSH. Immediately Dangerous to 
Life or Health (IDLH) Values (10 2017) 

Zircon - as Zr STEL  10 mg/m3 US. ACGIH Threshold Limit Values (12 
2010) 

 TWA  5 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) 

 REL  5 mg/m3 US. NIOSH: Pocket Guide to Chemical 
Hazards, as amended (2005) 

 STEL  10 mg/m3 US. NIOSH: Pocket Guide to Chemical 
Hazards, as amended (2005) 

Zircon IDLH  25 mg/m3 US. NIOSH. Immediately Dangerous to 
Life or Health (IDLH) Values (10 2017) 

Titanium dioxide (naturally 
occurring) 

IDLH  5,000 mg/m3 US. NIOSH. Immediately Dangerous to 
Life or Health (IDLH) Values (10 2017) 

Titanium dioxide (naturally 
occurring) - Total dust. 

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

TWA  5 mg/m3 US. OSHA Table Z-3 (29 CFR 1910.1000) 
(03 2016) 

Titanium dioxide (naturally 
occurring) - Total dust. 

TWA  50 millions of 
particles per cubic 

foot of air 

US. OSHA Table Z-3 (29 CFR 1910.1000) 
(03 2016) 

Titanium dioxide (naturally 
occurring) - Respirable 
fraction. 

TWA  15 millions of 
particles per cubic 

foot of air 

US. OSHA Table Z-3 (29 CFR 1910.1000) 
(03 2016) 

Titanium dioxide (naturally 
occurring) - Total dust. 

TWA  15 mg/m3 US. OSHA Table Z-3 (29 CFR 1910.1000) 
(03 2016) 

Titanium dioxide (naturally 
occurring) - Respirable 
finescale particles 

TWA  2.5 mg/m3 US. ACGIH Threshold Limit Values (01 
2022) 

Titanium dioxide (naturally 
occurring) - Respirable 
nanoscale particles 

TWA  0.2 mg/m3 US. ACGIH Threshold Limit Values (01 
2022) 

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, as amended (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) 

Quartz IDLH  50 mg/m3 US. NIOSH. Immediately Dangerous to 
Life or Health (IDLH) Values (10 2017) 

Quartz - Respirable fraction. TWA  0.025 mg/m3 US. ACGIH Threshold Limit Values (02 
2020) 

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, as amended (2005) 

Silicon - Total REL  10 mg/m3 US. NIOSH: Pocket Guide to Chemical 
Hazards, as amended (2005) 

Silicon - Respirable particles. TWA  3 mg/m3 US. ACGIH Threshold Limit Values (01 
2021) 

Silicon - Inhalable particles. TWA  10 mg/m3 US. ACGIH Threshold Limit Values (01 
2021) 

Silicon - Respirable fraction. TWA  5 mg/m3 US. OSHA Table Z-3 (29 CFR 1910.1000) 
(09 2016) 

Silicon - Total dust. TWA  50 millions of 
particles per cubic 

foot of air 

US. OSHA Table Z-3 (29 CFR 1910.1000) 
(09 2016) 

 TWA  15 mg/m3 US. OSHA Table Z-3 (29 CFR 1910.1000) 
(09 2016) 

Silicon - Respirable fraction. TWA  15 millions of 
particles per cubic 

foot of air 

US. OSHA Table Z-3 (29 CFR 1910.1000) 
(09 2016) 

Titanium dioxide (synthetic) IDLH  5,000 mg/m3 US. NIOSH. Immediately Dangerous to 
Life or Health (IDLH) Values (10 2017) 

Titanium dioxide (synthetic) - 
Total dust. 

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

Titanium dioxide (synthetic) - 
Respirable fraction. 

TWA  5 mg/m3 US. OSHA Table Z-3 (29 CFR 1910.1000) 
(03 2016) 

Titanium dioxide (synthetic) - 
Total dust. 

TWA  50 millions of 
particles per cubic 

US. OSHA Table Z-3 (29 CFR 1910.1000) 
(03 2016) 



  Revision Date: 10/09/2023 
 

 

 
SDS_North America - 200000000524 7/28 

 

foot of air 
Titanium dioxide (synthetic) - 
Respirable fraction. 

TWA  15 millions of 
particles per cubic 

foot of air 

US. OSHA Table Z-3 (29 CFR 1910.1000) 
(03 2016) 

Titanium dioxide (synthetic) - 
Total dust. 

TWA  15 mg/m3 US. OSHA Table Z-3 (29 CFR 1910.1000) 
(03 2016) 

Titanium dioxide (synthetic) - 
Respirable finescale particles 

TWA  2.5 mg/m3 US. ACGIH Threshold Limit Values (01 
2022) 

Titanium dioxide (synthetic) - 
Respirable nanoscale 
particles 

TWA  0.2 mg/m3 US. ACGIH Threshold Limit Values (01 
2022) 

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, as amended (2005) 

 IDLH  3,000 mg/m3 US. NIOSH. Immediately Dangerous to 
Life or Health (IDLH) Values (10 2017) 

Silicon dioxide (amorphous) - 
Inhalable particles. 

TWA  10 mg/m3 US. ACGIH Threshold Limit Values (01 
2021) 

Silicon dioxide (amorphous) - 
Respirable particles. 

TWA  3 mg/m3 US. ACGIH Threshold Limit Values (01 
2021) 

Silicon dioxide (amorphous) - 
Total dust. 

TWA  50 millions of 
particles per cubic 

foot of air 

US. OSHA Table Z-3 (29 CFR 1910.1000) 
(09 2016) 

Silicon dioxide (amorphous) - 
Respirable fraction. 

TWA  15 millions of 
particles per cubic 

foot of air 

US. OSHA Table Z-3 (29 CFR 1910.1000) 
(09 2016) 

 TWA  5 mg/m3 US. OSHA Table Z-3 (29 CFR 1910.1000) 
(09 2016) 

Silicon dioxide (amorphous) - 
Total dust. 

TWA  15 mg/m3 US. OSHA Table Z-3 (29 CFR 1910.1000) 
(09 2016) 

Silicon dioxide (amorphous) TWA  0.8 mg/m3 US. OSHA Table Z-3 (29 CFR 1910.1000) 
(09 2016) 

 TWA  20 millions of 
particles per cubic 

foot of air 

US. OSHA Table Z-3 (29 CFR 1910.1000) 
(09 2016) 

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) 

Aluminum oxide - Respirable 
fraction. 

TWA  15 millions of 
particles per cubic 

foot of air 

US. OSHA Table Z-3 (29 CFR 1910.1000) 
(03 2016) 

 TWA  5 mg/m3 US. OSHA Table Z-3 (29 CFR 1910.1000) 
(03 2016) 

Aluminum oxide - Total dust. TWA  15 mg/m3 US. OSHA Table Z-3 (29 CFR 1910.1000) 
(03 2016) 

 TWA  50 millions of 
particles per cubic 

foot of air 

US. OSHA Table Z-3 (29 CFR 1910.1000) 
(03 2016) 

Aluminum oxide - Inhalable 
particles. 

TWA  10 mg/m3 US. ACGIH Threshold Limit Values (01 
2021) 

Aluminum oxide - Respirable 
particles. 

TWA  3 mg/m3 US. ACGIH Threshold Limit Values (01 
2021) 

 
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), as amended (07 2009) 

Limestone - Total dust. STEL  20 mg/m3 Canada. British Columbia OELs: Table of 
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Exposure Limits for Chemical Biological 
Substances (Workers Compensation 
Board); as amended (07 2007) 

 TWA  10 mg/m3 Canada. British Columbia OELs: Table of 
Exposure Limits for Chemical Biological 
Substances (Workers Compensation 
Board); as amended (07 2007) 

Limestone - Respirable 
fraction. 

TWA  3 mg/m3 Canada. British Columbia OELs: Table of 
Exposure Limits for Chemical Biological 
Substances (Workers Compensation 
Board); as amended (07 2007) 

Limestone 8 HR ACL  10 mg/m3 Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21), as 
amended (05 2009) 

 15 MIN 
ACL 

 20 mg/m3 Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21), as 
amended (05 2009) 

Limestone - Total dust. TWA  10 mg/m3 Canada. Quebec OELs. (Ministry of Labor 
- Regulation respecting occupational 
health and safety), as amended (09 2017) 

Limestone - Inhalable 
particles. 

TWA  10 mg/m3 Canada. Manitoba OELs (Reg. 217/2006, 
The Workplace Safety And Health Act), as 
amended (01 2021) 

Limestone - Respirable 
particles. 

TWA  3 mg/m3 Canada. Manitoba OELs (Reg. 217/2006, 
The Workplace Safety And Health Act), as 
amended (01 2021) 

Limestone - Inhalable 
fraction. 

TWA  10 mg/m3 Canada. Ontario OELs. (Control of 
Exposure to Biological or Chemical 
Agents), as amended (01 2020) 

Limestone - Inhalable 
particles. 

TWA  10 mg/m3 Canada. Ontario OELs. (Control of 
Exposure to Biological or Chemical 
Agents), as amended (01 2020) 

Limestone - Respirable 
particles. 

TWA  3 mg/m3 Canada. Ontario OELs. (Control of 
Exposure to Biological or Chemical 
Agents), as amended (01 2020) 

Limestone - Respirable 
fraction. 

TWA  3 mg/m3 Canada. Ontario OELs. (Control of 
Exposure to Biological or Chemical 
Agents), as amended (01 2020) 

Calcium fluoride - as F TWA  2.5 mg/m3 Canada. Alberta OELs (Occupational 
Health & Safety Code, Schedule 1, Table 
2), as amended (07 2009) 

 TWA  2.5 mg/m3 Canada. Alberta OELs (Occupational 
Health & Safety Code, Schedule 1, Table 
2), as amended (07 2009) 

 TWA  2.5 mg/m3 Canada. Manitoba OELs (Reg. 217/2006, 
The Workplace Safety And Health Act), as 
amended (03 2011) 

 TWA  2.5 mg/m3 Canada. Ontario OELs. (Control of 
Exposure to Biological or Chemical 
Agents), as amended (11 2010) 

 8 HR ACL  2.5 mg/m3 Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21), as 
amended (05 2009) 

 15 MIN 
ACL 

 5 mg/m3 Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21), as 
amended (05 2009) 

 TWA  2.5 mg/m3 Canada. Quebec OELs. (Ministry of Labor 
- Regulation respecting occupational 
health and safety), as amended (09 2017) 

 TWA  2.5 mg/m3 Canada. British Columbia OELs: Table of 
Exposure Limits for Chemical Biological 
Substances (Workers Compensation 
Board); as amended (06 2022) 

Manganese - as Mn 8 HR ACL  0.2 mg/m3 Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21), as 
amended (05 2009) 
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 15 MIN 
ACL 

 0.6 mg/m3 Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21), as 
amended (05 2009) 

Manganese - Respirable 
fraction. - as Mn 

TWA  0.02 mg/m3 Canada. Manitoba OELs (Reg. 217/2006, 
The Workplace Safety And Health Act), as 
amended (03 2014) 

Manganese - Inhalable 
fraction. - as Mn 

TWA  0.1 mg/m3 Canada. Manitoba OELs (Reg. 217/2006, 
The Workplace Safety And Health Act), as 
amended (03 2014) 

Manganese - as Mn TWA  0.2 mg/m3 Canada. Ontario OELs. (Control of 
Exposure to Biological or Chemical 
Agents), as amended (06 2015) 

Manganese - Fume, total 
dust. - as Mn 

TWA  0.2 mg/m3 Canada. Quebec OELs. (Ministry of Labor 
- Regulation respecting occupational 
health and safety), as amended (09 2017) 

Manganese - as Mn TWA  0.2 mg/m3 Canada. Alberta OELs (Occupational 
Health & Safety Code, Schedule 1, Table 
2), as amended (08 2020) 

Manganese - Respirable. - as 
Mn 

TWA  0.02 mg/m3 Canada. British Columbia OELs: Table of 
Exposure Limits for Chemical Biological 
Substances (Workers Compensation 
Board); as amended (06 2022) 

Manganese - Total - as Mn TWA  0.2 mg/m3 Canada. British Columbia OELs: Table of 
Exposure Limits for Chemical Biological 
Substances (Workers Compensation 
Board); as amended (06 2022) 

Zircon - as Zr STEL  10 mg/m3 Canada. Manitoba OELs (Reg. 217/2006, 
The Workplace Safety And Health Act), as 
amended (03 2011) 

 TWA  5 mg/m3 Canada. Manitoba OELs (Reg. 217/2006, 
The Workplace Safety And Health Act), as 
amended (03 2011) 

 TWA  5 mg/m3 Canada. Ontario OELs. (Control of 
Exposure to Biological or Chemical 
Agents), as amended (11 2010) 

 STEL  10 mg/m3 Canada. Ontario OELs. (Control of 
Exposure to Biological or Chemical 
Agents), as amended (11 2010) 

 8 HR ACL  5 mg/m3 Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21), as 
amended (05 2009) 

 15 MIN 
ACL 

 10 mg/m3 Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21), as 
amended (05 2009) 

 TWA  5 mg/m3 Canada. Quebec OELs. (Ministry of Labor 
- Regulation respecting occupational 
health and safety), as amended (09 2017) 

 STEL  10 mg/m3 Canada. Quebec OELs. (Ministry of Labor 
- Regulation respecting occupational 
health and safety), as amended (09 2017) 

 TWA  5 mg/m3 Canada. Alberta OELs (Occupational 
Health & Safety Code, Schedule 1, Table 
2), as amended (08 2020) 

 STEL  10 mg/m3 Canada. Alberta OELs (Occupational 
Health & Safety Code, Schedule 1, Table 
2), as amended (08 2020) 

 TWA  5 mg/m3 Canada. British Columbia OELs: Table of 
Exposure Limits for Chemical Biological 
Substances (Workers Compensation 
Board); as amended (06 2022) 

 STEL  10 mg/m3 Canada. British Columbia OELs: Table of 
Exposure Limits for Chemical Biological 
Substances (Workers Compensation 
Board); as amended (06 2022) 

Titanium dioxide (naturally 
occurring) 

TWA  10 mg/m3 Canada. Alberta OELs (Occupational 
Health & Safety Code, Schedule 1, Table 
2), as amended (07 2009) 

Titanium dioxide (naturally TWA  10 mg/m3 Canada. British Columbia OELs: Table of 
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occurring) - Total dust. Exposure Limits for Chemical Biological 
Substances (Workers Compensation 
Board); as amended (07 2007) 

Titanium dioxide (naturally 
occurring) - Respirable 
fraction. 

TWA  3 mg/m3 Canada. British Columbia OELs: Table of 
Exposure Limits for Chemical Biological 
Substances (Workers Compensation 
Board); as amended (07 2007) 

Titanium dioxide (naturally 
occurring) 

TWA  10 mg/m3 Canada. Ontario OELs. (Control of 
Exposure to Biological or Chemical 
Agents), as amended (11 2010) 

 8 HR ACL  10 mg/m3 Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21), as 
amended (05 2009) 

 15 MIN 
ACL 

 20 mg/m3 Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21), as 
amended (05 2009) 

Titanium dioxide (naturally 
occurring) - Total dust. 

TWA  10 mg/m3 Canada. Quebec OELs. (Ministry of Labor 
- Regulation respecting occupational 
health and safety), as amended (09 2017) 

Titanium dioxide (naturally 
occurring) - Respirable 
finescale particles 

TWA  2.5 mg/m3 Canada. Manitoba OELs (Reg. 217/2006, 
The Workplace Safety And Health Act), as 
amended (01 2022) 

Titanium dioxide (naturally 
occurring) - Respirable 
nanoscale particles 

TWA  0.2 mg/m3 Canada. Manitoba OELs (Reg. 217/2006, 
The Workplace Safety And Health Act), as 
amended (01 2022) 

Quartz - Respirable particles. TWA  0.025 mg/m3 Canada. Alberta OELs (Occupational 
Health & Safety Code, Schedule 1, Table 
2), as amended (07 2009) 

Quartz - Respirable fraction. 8 HR ACL  0.05 mg/m3 Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21), as 
amended (05 2009) 

 TWA  0.10 mg/m3 Canada. Ontario OELs. (Control of 
Exposure to Biological or Chemical 
Agents), as amended (06 2015) 

Quartz - Respirable dust. TWA  0.1 mg/m3 Canada. Quebec OELs. (Ministry of Labor 
- Regulation respecting occupational 
health and safety), as amended (09 2017) 

Quartz - Respirable fraction. TWA  0.025 mg/m3 Canada. British Columbia OELs: Table of 
Exposure Limits for Chemical Biological 
Substances (Workers Compensation 
Board); as amended (06 2020) 

 TWA  0.025 mg/m3 Canada. Manitoba OELs (Reg. 217/2006, 
The Workplace Safety And Health Act), as 
amended (01 2021) 

Silicon - Total dust. TWA  10 mg/m3 Canada. Ontario OELs. (Control of 
Exposure to Biological or Chemical 
Agents), as amended (07 2010) 

Silicon 8 HR ACL  10 mg/m3 Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21), as 
amended (05 2009) 

 15 MIN 
ACL 

 20 mg/m3 Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21), as 
amended (05 2009) 

Silicon - Total dust. TWA  10 mg/m3 Canada. Quebec OELs. (Ministry of Labor 
- Regulation respecting occupational 
health and safety), as amended (09 2017) 

Silicon - Respirable particles. TWA  3 mg/m3 Canada. Alberta OELs (Occupational 
Health & Safety Code, Schedule 1, Table 
2), as amended (01 2019) 

Silicon - Total dust. TWA  10 mg/m3 Canada. British Columbia OELs: Table of 
Exposure Limits for Chemical Biological 
Substances (Workers Compensation 
Board); as amended (06 2020) 

Silicon - Respirable fraction. TWA  3 mg/m3 Canada. British Columbia OELs: Table of 
Exposure Limits for Chemical Biological 
Substances (Workers Compensation 
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Board); as amended (06 2020) 
Silicon - Inhalable particles. TWA  10 mg/m3 Canada. Manitoba OELs (Reg. 217/2006, 

The Workplace Safety And Health Act), as 
amended (01 2021) 

Silicon - Respirable particles. TWA  3 mg/m3 Canada. Manitoba OELs (Reg. 217/2006, 
The Workplace Safety And Health Act), as 
amended (01 2021) 

Silicon - Respirable fraction. TWA  3 mg/m3 Canada. Ontario OELs. (Control of 
Exposure to Biological or Chemical 
Agents), as amended (01 2020) 

Silicon - Inhalable fraction. TWA  10 mg/m3 Canada. Ontario OELs. (Control of 
Exposure to Biological or Chemical 
Agents), as amended (01 2020) 

Silicon - Inhalable particles. TWA  10 mg/m3 Canada. Ontario OELs. (Control of 
Exposure to Biological or Chemical 
Agents), as amended (01 2020) 

Silicon - Respirable particles. TWA  3 mg/m3 Canada. Ontario OELs. (Control of 
Exposure to Biological or Chemical 
Agents), as amended (01 2020) 

Silicon - Total TWA  10 mg/m3 Canada. Alberta OELs (Occupational 
Health & Safety Code, Schedule 1, Table 
2), as amended (08 2020) 

Titanium dioxide (synthetic) TWA  10 mg/m3 Canada. Alberta OELs (Occupational 
Health & Safety Code, Schedule 1, Table 
2), as amended (07 2009) 

Titanium dioxide (synthetic) - 
Total dust. 

TWA  10 mg/m3 Canada. British Columbia OELs: Table of 
Exposure Limits for Chemical Biological 
Substances (Workers Compensation 
Board); as amended (07 2007) 

Titanium dioxide (synthetic) - 
Respirable fraction. 

TWA  3 mg/m3 Canada. British Columbia OELs: Table of 
Exposure Limits for Chemical Biological 
Substances (Workers Compensation 
Board); as amended (07 2007) 

Titanium dioxide (synthetic) TWA  10 mg/m3 Canada. Ontario OELs. (Control of 
Exposure to Biological or Chemical 
Agents), as amended (11 2010) 

 8 HR ACL  10 mg/m3 Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21), as 
amended (05 2009) 

 15 MIN 
ACL 

 20 mg/m3 Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21), as 
amended (05 2009) 

Titanium dioxide (synthetic) - 
Total dust. 

TWA  10 mg/m3 Canada. Quebec OELs. (Ministry of Labor 
- Regulation respecting occupational 
health and safety), as amended (09 2017) 

Titanium dioxide (synthetic) - 
Respirable finescale particles 

TWA  2.5 mg/m3 Canada. Manitoba OELs (Reg. 217/2006, 
The Workplace Safety And Health Act), as 
amended (01 2022) 

Titanium dioxide (synthetic) - 
Respirable nanoscale 
particles 

TWA  0.2 mg/m3 Canada. Manitoba OELs (Reg. 217/2006, 
The Workplace Safety And Health Act), as 
amended (01 2022) 

Silicon dioxide (amorphous) TWA  10 mg/m3 Canada. Ontario OELs. (Control of 
Exposure to Biological or Chemical 
Agents), as amended (07 2010) 

Silicon dioxide (amorphous) - 
Respirable particles. 

TWA  3 mg/m3 Canada. Alberta OELs (Occupational 
Health & Safety Code, Schedule 1, Table 
2), as amended (01 2019) 

Silicon dioxide (amorphous) - 
Respirable fraction. 

TWA  3 mg/m3 Canada. British Columbia OELs: Table of 
Exposure Limits for Chemical Biological 
Substances (Workers Compensation 
Board); as amended (06 2020) 

Silicon dioxide (amorphous) - 
Total dust. 

TWA  10 mg/m3 Canada. British Columbia OELs: Table of 
Exposure Limits for Chemical Biological 
Substances (Workers Compensation 
Board); as amended (06 2020) 

Silicon dioxide (amorphous) - 
Respirable particles. 

TWA  3 mg/m3 Canada. Manitoba OELs (Reg. 217/2006, 
The Workplace Safety And Health Act), as 
amended (01 2021) 

Silicon dioxide (amorphous) - TWA  10 mg/m3 Canada. Manitoba OELs (Reg. 217/2006, 
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Inhalable particles. The Workplace Safety And Health Act), as 
amended (01 2021) 

Silicon dioxide (amorphous) - 
Respirable fraction. 

TWA  3 mg/m3 Canada. Ontario OELs. (Control of 
Exposure to Biological or Chemical 
Agents), as amended (01 2020) 

Silicon dioxide (amorphous) - 
Inhalable particles. 

TWA  10 mg/m3 Canada. Ontario OELs. (Control of 
Exposure to Biological or Chemical 
Agents), as amended (01 2020) 

Silicon dioxide (amorphous) - 
Inhalable fraction. 

TWA  10 mg/m3 Canada. Ontario OELs. (Control of 
Exposure to Biological or Chemical 
Agents), as amended (01 2020) 

Silicon dioxide (amorphous) - 
Respirable particles. 

TWA  3 mg/m3 Canada. Ontario OELs. (Control of 
Exposure to Biological or Chemical 
Agents), as amended (01 2020) 

Silicon dioxide (amorphous) - 
Inhalable fraction. 

15 MIN 
ACL 

 20 mg/m3 Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21), as 
amended (06 2016) 

Silicon dioxide (amorphous) - 
Respirable fraction. 

15 MIN 
ACL 

 6 mg/m3 Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21), as 
amended (06 2016) 

 8 HR ACL  3 mg/m3 Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21), as 
amended (06 2016) 

Silicon dioxide (amorphous) - 
Inhalable fraction. 

8 HR ACL  10 mg/m3 Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21), as 
amended (06 2016) 

Silicon dioxide (amorphous) - 
Total dust. 

TWA  10 mg/m3 Canada. Quebec OELs. (Ministry of Labor 
- Regulation respecting occupational 
health and safety), as amended (03 2020) 

Silicon dioxide (amorphous) - 
Total 

TWA  10 mg/m3 Canada. Alberta OELs (Occupational 
Health & Safety Code, Schedule 1, Table 
2), as amended (08 2020) 

Aluminum oxide TWA  10 mg/m3 Canada. Alberta OELs (Occupational 
Health & Safety Code, Schedule 1, Table 
2), as amended (07 2009) 

Aluminum oxide - Respirable 
fraction. 

TWA  1 mg/m3 Canada. Manitoba OELs (Reg. 217/2006, 
The Workplace Safety And Health Act), as 
amended (03 2011) 

 TWA  3 mg/m3 Canada. Ontario OELs. (Control of 
Exposure to Biological or Chemical 
Agents), as amended (06 2015) 

 TWA  1 mg/m3 Canada. Ontario OELs. (Control of 
Exposure to Biological or Chemical 
Agents), as amended (11 2010) 

Aluminum oxide - Inhalable 
fraction. 

TWA  10 mg/m3 Canada. Ontario OELs. (Control of 
Exposure to Biological or Chemical 
Agents), as amended (06 2015) 

Aluminum oxide 8 HR ACL  10 mg/m3 Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21), as 
amended (05 2009) 

 15 MIN 
ACL 

 20 mg/m3 Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21), as 
amended (05 2009) 

Aluminum oxide - Total dust. TWA  10 mg/m3 Canada. British Columbia OELs: Table of 
Exposure Limits for Chemical Biological 
Substances (Workers Compensation 
Board); as amended (06 2020) 

Aluminum oxide - Respirable 
fraction. 

TWA  3 mg/m3 Canada. British Columbia OELs: Table of 
Exposure Limits for Chemical Biological 
Substances (Workers Compensation 
Board); as amended (06 2020) 

Aluminum oxide - Inhalable 
particles. 

TWA  10 mg/m3 Canada. Manitoba OELs (Reg. 217/2006, 
The Workplace Safety And Health Act), as 
amended (01 2021) 

Aluminum oxide - Respirable TWA  3 mg/m3 Canada. Manitoba OELs (Reg. 217/2006, 
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particles. The Workplace Safety And Health Act), as 
amended (01 2021) 

 TWA  3 mg/m3 Canada. Ontario OELs. (Control of 
Exposure to Biological or Chemical 
Agents), as amended (01 2020) 

Aluminum oxide - Inhalable 
particles. 

TWA  10 mg/m3 Canada. Ontario OELs. (Control of 
Exposure to Biological or Chemical 
Agents), as amended (01 2020) 

Aluminum oxide - Respirable. TWA  1.0 mg/m3 Canada. British Columbia OELs: Table of 
Exposure Limits for Chemical Biological 
Substances (Workers Compensation 
Board); as amended (06 2022) 

Aluminum oxide - Total dust. TWA  10 mg/m3 Canada. Quebec OELs. (Ministry of Labor 
- Regulation respecting occupational 
health and safety), as amended (04 2022) 

Aluminum oxide - Respirable 
dust. 

TWA  5 mg/m3 Canada. Quebec OELs. (Ministry of Labor 
- Regulation respecting occupational 
health and safety), as amended (04 2022) 

 
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), as amended 
(04 2014) 

Limestone - Inhalable 
fraction. 

VLE-PPT  10 mg/m3 Mexico. OELs. (NOM-010-STPS-2014 
Chemical Pollutants at the Workplace; 
Assessment and Control), as amended 
(04 2014) 

Limestone - Respirable 
fraction. 

VLE-PPT  3 mg/m3 Mexico. OELs. (NOM-010-STPS-2014 
Chemical Pollutants at the Workplace; 
Assessment and Control), as amended 
(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), as amended 
(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), as amended 
(04 2014) 

Zircon - as Zr VLE-PPT  5 mg/m3 Mexico. OELs. (NOM-010-STPS-2014 
Chemical Pollutants at the Workplace; 
Assessment and Control), as amended 
(04 2014) 

 VLE-CT  10 mg/m3 Mexico. OELs. (NOM-010-STPS-2014 
Chemical Pollutants at the Workplace; 
Assessment and Control), as amended 
(04 2014) 

Titanium dioxide (naturally 
occurring) 

VLE-PPT  10 mg/m3 Mexico. OELs. (NOM-010-STPS-2014 
Chemical Pollutants at the Workplace; 
Assessment and Control), as amended 
(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), as amended 
(04 2014) 

Silicon - Inhalable fraction. VLE-PPT  10 mg/m3 Mexico. OELs. (NOM-010-STPS-2014 
Chemical Pollutants at the Workplace; 
Assessment and Control), as amended 
(04 2014) 

Silicon - Respirable fraction. VLE-PPT  3 mg/m3 Mexico. OELs. (NOM-010-STPS-2014 
Chemical Pollutants at the Workplace; 
Assessment and Control), as amended 
(04 2014) 

Titanium dioxide (synthetic) VLE-PPT  10 mg/m3 Mexico. OELs. (NOM-010-STPS-2014 
Chemical Pollutants at the Workplace; 
Assessment and Control), as amended 
(04 2014) 
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Silicon dioxide (amorphous) - 
Inhalable fraction. 

VLE-PPT  10 mg/m3 Mexico. OELs. (NOM-010-STPS-2014 
Chemical Pollutants at the Workplace; 
Assessment and Control), as amended 
(04 2014) 

Silicon dioxide (amorphous) - 
Respirable fraction. 

VLE-PPT  3 mg/m3 Mexico. OELs. (NOM-010-STPS-2014 
Chemical Pollutants at the Workplace; 
Assessment and Control), as amended 
(04 2014) 

Aluminum oxide VLE-PPT  10 mg/m3 Mexico. OELs. (NOM-010-STPS-2014 
Chemical Pollutants at the Workplace; 
Assessment and Control), as amended 
(04 2014) 

 
Biological Limit Values: US 

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) 

 
Biological Limit Values: Mexico 

Chemical Identity Exposure Limit Values Source 

Calcium fluoride (fluorides: 
Sampling time: End of shift.) 

10 mg/g (Creatinine in urine) MX IBE (06 2012) 

Calcium 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, as amended (2005) 

 REL 5,000 ppm 9,000 mg/m3 US. NIOSH: Pocket Guide to Chemical 
Hazards, as amended (2005) 

 IDLH 40,000 ppm   US. NIOSH. Immediately Dangerous to 
Life or Health (IDLH) Values (10 2017) 

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, as amended (2005) 

 Ceil_Time 200 ppm 229 mg/m3 US. NIOSH: Pocket Guide to Chemical 
Hazards, as amended (2005) 

 IDLH 1,200 ppm   US. NIOSH. Immediately Dangerous to 
Life or Health (IDLH) Values (10 2017) 

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, as amended (2005) 

 IDLH 20 ppm   US. NIOSH. Immediately Dangerous to 
Life or Health (IDLH) Values (10 2017) 

 IDLH 13 ppm   US. NIOSH. Immediately Dangerous to 
Life or Health (IDLH) Values (10 2017) 

Ozone PEL 0.1 ppm 0.2 mg/m3 US. OSHA Table Z-1 Limits for Air 
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Contaminants (29 CFR 1910.1000) (02 
2006) 

 Ceil_Time 0.1 ppm 0.2 mg/m3 US. NIOSH: Pocket Guide to Chemical 
Hazards, as amended (2005) 

 TWA 0.05 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) 

 IDLH 5 ppm   US. NIOSH. Immediately Dangerous to 
Life or Health (IDLH) Values (10 2017) 

 TWA 0.20 ppm   US. ACGIH Threshold Limit Values (02 
2020) 

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, as amended (2005) 

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

Manganese IDLH  500 mg/m3 US. NIOSH. Immediately Dangerous to 
Life or Health (IDLH) Values (10 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) 

Fluorides (as F) IDLH  250 mg/m3 US. NIOSH. Immediately Dangerous to 
Life or Health (IDLH) Values (10 2017) 

 
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), as amended (07 2009) 

 TWA 5,000 ppm 9,000 mg/m3 Canada. Alberta OELs (Occupational 
Health & Safety Code, Schedule 1, Table 
2), as amended (07 2009) 

 TWA 5,000 ppm   Canada. British Columbia OELs: Table of 
Exposure Limits for Chemical Biological 
Substances (Workers Compensation 
Board); as amended (07 2007) 

 STEL 15,000 ppm   Canada. British Columbia OELs: Table of 
Exposure Limits for Chemical Biological 
Substances (Workers Compensation 
Board); as amended (07 2007) 

 TWA 5,000 ppm   Canada. Manitoba OELs (Reg. 217/2006, 
The Workplace Safety And Health Act), as 
amended (03 2011) 

 STEL 30,000 ppm   Canada. Manitoba OELs (Reg. 217/2006, 
The Workplace Safety And Health Act), as 
amended (03 2011) 

 STEL 30,000 ppm   Canada. Ontario OELs. (Control of 
Exposure to Biological or Chemical 
Agents), as amended (11 2010) 

 TWA 5,000 ppm   Canada. Ontario OELs. (Control of 
Exposure to Biological or Chemical 
Agents), as amended (11 2010) 

 8 HR ACL 5,000 ppm   Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21), as 
amended (05 2009) 
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 15 MIN 
ACL 

30,000 ppm   Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21), as 
amended (05 2009) 

 TWA 5,000 ppm 9,000 mg/m3 Canada. Quebec OELs. (Ministry of Labor 
- Regulation respecting occupational 
health and safety), as amended (09 2017) 

 STEL 30,000 ppm 54,000 mg/m3 Canada. Quebec OELs. (Ministry of Labor 
- Regulation respecting occupational 
health and safety), as amended (09 2017) 

Carbon monoxide TWA 25 ppm 29 mg/m3 Canada. Alberta OELs (Occupational 
Health & Safety Code, Schedule 1, Table 
2), as amended (07 2009) 

 TWA 25 ppm   Canada. British Columbia OELs: Table of 
Exposure Limits for Chemical Biological 
Substances (Workers Compensation 
Board); as amended (07 2007) 

 STEL 100 ppm   Canada. British Columbia OELs: Table of 
Exposure Limits for Chemical Biological 
Substances (Workers Compensation 
Board); as amended (07 2007) 

 TWA 25 ppm   Canada. Manitoba OELs (Reg. 217/2006, 
The Workplace Safety And Health Act), as 
amended (03 2011) 

 TWA 25 ppm   Canada. Ontario OELs. (Control of 
Exposure to Biological or Chemical 
Agents), as amended (07 2010) 

 8 HR ACL 25 ppm   Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21), as 
amended (05 2009) 

 15 MIN 
ACL 

190 ppm   Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21), as 
amended (05 2009) 

 TWA 35 ppm   Canada. Quebec OELs. (Ministry of Labor 
- Regulation respecting occupational 
health and safety), as amended (04 2022) 

 STEL 175 ppm   Canada. Quebec OELs. (Ministry of Labor 
- Regulation respecting occupational 
health and safety), as amended (04 2022) 

Nitrogen dioxide STEL 5 ppm 9.4 mg/m3 Canada. Alberta OELs (Occupational 
Health & Safety Code, Schedule 1, Table 
2), as amended (07 2009) 

 TWA 3 ppm 5.6 mg/m3 Canada. Alberta OELs (Occupational 
Health & Safety Code, Schedule 1, Table 
2), as amended (07 2009) 

 CEILING 1 ppm   Canada. British Columbia OELs: Table of 
Exposure Limits for Chemical Biological 
Substances (Workers Compensation 
Board); as amended (07 2007) 

 TWA 0.2 ppm   Canada. Manitoba OELs (Reg. 217/2006, 
The Workplace Safety And Health Act), as 
amended (03 2012) 

 STEL 5 ppm   Canada. Ontario OELs. (Control of 
Exposure to Biological or Chemical 
Agents), as amended (11 2010) 

 TWA 3 ppm   Canada. Ontario OELs. (Control of 
Exposure to Biological or Chemical 
Agents), as amended (11 2010) 

 8 HR ACL 3 ppm   Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21), as 
amended (05 2009) 

 15 MIN 
ACL 

5 ppm   Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21), as 
amended (05 2009) 

 TWA 3 ppm 5 mg/m3 Canada. Quebec OELs. (Ministry of Labor 
- Regulation respecting occupational 
health and safety), as amended (04 2022) 
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Ozone STEL 0.3 ppm 0.6 mg/m3 Canada. Alberta OELs (Occupational 
Health & Safety Code, Schedule 1, Table 
2), as amended (07 2009) 

 TWA 0.1 ppm 0.2 mg/m3 Canada. Alberta OELs (Occupational 
Health & Safety Code, Schedule 1, Table 
2), as amended (07 2009) 

 TWA 0.05 ppm   Canada. British Columbia OELs: Table of 
Exposure Limits for Chemical Biological 
Substances (Workers Compensation 
Board); as amended (07 2007) 

 TWA 0.1 ppm   Canada. British Columbia OELs: Table of 
Exposure Limits for Chemical Biological 
Substances (Workers Compensation 
Board); as amended (07 2007) 

 TWA 0.08 ppm   Canada. British Columbia OELs: Table of 
Exposure Limits for Chemical Biological 
Substances (Workers Compensation 
Board); as amended (07 2007) 

 TWA 0.2 ppm   Canada. British Columbia OELs: Table of 
Exposure Limits for Chemical Biological 
Substances (Workers Compensation 
Board); as amended (07 2007) 

 TWA 0.1 ppm 0.2 mg/m3 Canada. Ontario OELs. (Control of 
Exposure to Biological or Chemical 
Agents), as amended (07 2010) 

 STEL 0.3 ppm 0.6 mg/m3 Canada. Ontario OELs. (Control of 
Exposure to Biological or Chemical 
Agents), as amended (07 2010) 

 15 MIN 
ACL 

0.15 ppm   Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21), as 
amended (05 2009) 

 8 HR ACL 0.05 ppm   Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21), as 
amended (05 2009) 

 CEILING 0.1 ppm 0.2 mg/m3 Canada. Quebec OELs. (Ministry of Labor 
- Regulation respecting occupational 
health and safety), as amended (12 2008) 

 TWA 0.05 ppm   Canada. Manitoba OELs (Reg. 217/2006, 
The Workplace Safety And Health Act), as 
amended (03 2014) 

 TWA 0.08 ppm   Canada. Manitoba OELs (Reg. 217/2006, 
The Workplace Safety And Health Act), as 
amended (03 2014) 

 TWA 0.10 ppm   Canada. Manitoba OELs (Reg. 217/2006, 
The Workplace Safety And Health Act), as 
amended (03 2014) 

 TWA 0.20 ppm   Canada. Manitoba OELs (Reg. 217/2006, 
The Workplace Safety And Health Act), as 
amended (02 2020) 

Manganese - as Mn 8 HR ACL  0.2 mg/m3 Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21), as 
amended (05 2009) 

 15 MIN 
ACL 

 0.6 mg/m3 Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21), as 
amended (05 2009) 

Manganese - Respirable 
fraction. - as Mn 

TWA  0.02 mg/m3 Canada. Manitoba OELs (Reg. 217/2006, 
The Workplace Safety And Health Act), as 
amended (03 2014) 

Manganese - Inhalable 
fraction. - as Mn 

TWA  0.1 mg/m3 Canada. Manitoba OELs (Reg. 217/2006, 
The Workplace Safety And Health Act), as 
amended (03 2014) 

Manganese - as Mn TWA  0.2 mg/m3 Canada. Ontario OELs. (Control of 
Exposure to Biological or Chemical 
Agents), as amended (06 2015) 

Manganese - Fume, total 
dust. - as Mn 

TWA  0.2 mg/m3 Canada. Quebec OELs. (Ministry of Labor 
- Regulation respecting occupational 
health and safety), as amended (09 2017) 
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Manganese - as Mn TWA  0.2 mg/m3 Canada. Alberta OELs (Occupational 
Health & Safety Code, Schedule 1, Table 
2), as amended (08 2020) 

Manganese - Respirable. - as 
Mn 

TWA  0.02 mg/m3 Canada. British Columbia OELs: Table of 
Exposure Limits for Chemical Biological 
Substances (Workers Compensation 
Board); as amended (06 2022) 

Manganese - Total - as Mn TWA  0.2 mg/m3 Canada. British Columbia OELs: Table of 
Exposure Limits for Chemical Biological 
Substances (Workers Compensation 
Board); as amended (06 2022) 

Fluorides (as F) - as F TWA  2.5 mg/m3 Canada. Alberta OELs (Occupational 
Health & Safety Code, Schedule 1, Table 
2), as amended (07 2009) 

 TWA  2.5 mg/m3 Canada. Alberta OELs (Occupational 
Health & Safety Code, Schedule 1, Table 
2), as amended (07 2009) 

 TWA  2.5 mg/m3 Canada. British Columbia OELs: Table of 
Exposure Limits for Chemical Biological 
Substances (Workers Compensation 
Board); as amended (07 2007) 

 TWA  2.5 mg/m3 Canada. Manitoba OELs (Reg. 217/2006, 
The Workplace Safety And Health Act), as 
amended (03 2011) 

 TWA  2.5 mg/m3 Canada. Ontario OELs. (Control of 
Exposure to Biological or Chemical 
Agents), as amended (11 2010) 

 8 HR ACL  2.5 mg/m3 Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21), as 
amended (05 2009) 

 15 MIN 
ACL 

 5 mg/m3 Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21), as 
amended (05 2009) 

 TWA  2.5 mg/m3 Canada. Quebec OELs. (Ministry of Labor 
- Regulation respecting occupational 
health and safety), as amended (09 2017) 

 TWA  2.5 mg/m3 Canada. British Columbia OELs: Table of 
Exposure Limits for Chemical Biological 
Substances (Workers Compensation 
Board); as amended (06 2022) 

 
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), as amended 
(04 2014) 

 VLE-PPT 5,000 ppm   Mexico. OELs. (NOM-010-STPS-2014 
Chemical Pollutants at the Workplace; 
Assessment and Control), as amended 
(04 2014) 

Carbon monoxide VLE-PPT 25 ppm   Mexico. OELs. (NOM-010-STPS-2014 
Chemical Pollutants at the Workplace; 
Assessment and Control), as amended 
(04 2014) 

Nitrogen dioxide VLE-PPT 0.2 ppm   Mexico. OELs. (NOM-010-STPS-2014 
Chemical Pollutants at the Workplace; 
Assessment and Control), as amended 
(04 2014) 

Ozone VLE-P 0.1 ppm   Mexico. OELs. (NOM-010-STPS-2014 
Chemical Pollutants at the Workplace; 
Assessment and Control), as amended 
(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), as amended 
(04 2014) 
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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), as amended 
(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: 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  
Calcium fluoride LD 50 (Rat): 4,250 mg/kg  
Zircon LD 50 (Rat): 3,200 mg/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): 

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 
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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 
(naturally 
occurring) 

Overall evaluation: 2B. Possibly carcinogenic to humans.  

Quartz Overall evaluation: 1. Carcinogenic to humans.  
Titanium dioxide 
(synthetic) 

Overall evaluation: 2B. Possibly carcinogenic to humans.  

 
US. National Toxicology Program (NTP) Report on Carcinogens:  

Quartz Known To Be Human Carcinogen.  
 
US. OSHA Specifically Regulated Substances (29 CFR 1910.1001-1053), as amended: 
 

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 
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):

Calcium fluoride LC 50 (96 h): 340 mg/l  
Sodium silicate LC 50 (Western mosquitofish (Gambusia affinis), 96 h): 1,800 mg/l  

 
Aquatic Invertebrates 

Product: Not classified. 
Specified substance(s):

Calcium fluoride EC 50 (Daphnia magna; Daphnia sp., 48 h): 270 mg/l  
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. 
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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: 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 or ID number:  
UN Proper Shipping Name: NOT DG REGULATED 
Transport Hazard Class(es)  

Class: NR 
Label(s):  

Packing Group:  
Marine Pollutant: No 

 
IMDG 
UN number or ID 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 or ID 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 or ID number:  
UN Proper Shipping Name: NOT DG REGULATED 
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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 1910.1001-1053), as amended 

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 
None present or none present in regulated quantities. 

 
SARA 311/312 Hazardous Chemical 
Chemical Identity Threshold Planning Quantity 

 
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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WARNING: This product can expose you to chemicals including, 
Titanium dioxide (naturally occurring), Quartz, Titanium dioxide 
(synthetic), which is [are] known to the State of California to cause 
cancer.

For more information go to 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

US. Massachusetts RTK - Substance List
Chemical Identity
Quartz
Chromium and chromium alloys or compounds (as Cr)

US. Pennsylvania RTK - Hazardous Substances
Chemical Identity
Limestone
Calcium fluoride
Manganese
Titanium dioxide (naturally occurring)

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. 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
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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:

Canada DSL Inventory List: 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. 
China Inv. Existing Chemical Substances: On or in compliance with the inventory 
Japan (ENCS) List: One or more components are not listed or are exempt from listing. 
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. 
Korea Existing Chemicals Inv. (KECI): On or in compliance with the inventory 
New Zealand Inventory of Chemicals: On or in compliance with the inventory 
Taiwan Chemical Substance Inventory: On or in compliance with the inventory 
Switzerland New Subs 
Notified/Registered: 

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. 
Ontario Inventory: On or in compliance with the inventory 
Mexico INSQ: On or in compliance with the inventory 
Philippines PICCS: One or more components are not listed or are exempt from listing. 
US TSCA Inventory: On or in compliance with the inventory 
Thailand Existing Chemical Inv. List: One or more components are not listed or are exempt from listing. 
Vietnam National Chemical Inventory: One or more components are not listed or are exempt from listing. 
Australia Industrial Chem. Act (AIIC): On or in compliance with the inventory 

 

16.  OTHER INFORMATION 
 
Definitions:   
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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. 
 
© 2023 Lincoln Global, Inc.  All Rights Reserved. 
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SAFETY DATA SHEET 
 

1.  PRODUCT AND COMPANY IDENTIFICATION 
 
Product Name: Outershield® 71 Elite 
Product Size: .045" (1.1 mm) 
 
Other means of identification 

SDS number: 200000000028 
 
Recommended use and restriction on use 

Recommended use: FCAW-G (Gas 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 

 

3.  COMPOSITION / INFORMATION ON INGREDIENTS 
 

Reportable Hazardous Ingredients  
Mixtures 

Chemical Identity CAS number Content in percent (%)* 

Iron 7439-89-6 50 - <100% 

Titanium dioxide (synthetic) 13463-67-7 1 - <5% 

Titanium dioxide (naturally occurring) 13463-67-7 1 - <5% 

Manganese 7439-96-5 1 - <5% 

Aluminum oxide 1344-28-1 1 - <5% 

Silicon 7440-21-3 0.1 - <1% 

Feldspar 68476-25-5 0.1 - <1% 

Titanium 7440-32-6 0.1 - <1% 

Sodium oxide 1313-59-3 0.1 - <1% 

Magnesium 7439-95-4 0.1 - <1% 

Silicon dioxide (amorphous) 7631-86-9 0.1 - <1% 

Iron oxide 1309-37-1 0.1 - <1% 

Zirconium oxide 1314-23-4 0.1 - <1% 

Quartz 14808-60-7 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 



  Revision Date: 07/09/2021 
 

 

 
SDS_North America - 200000000028 3/27 

 

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, 
Standard for Fire Prevention during Welding, Cutting and Other Hot Work  



  Revision Date: 07/09/2021 
 

 

 
SDS_North America - 200000000028 4/27 

 

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 

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

 IDLH  5,000 mg/m3 US. NIOSH. Immediately Dangerous to 
Life or Health (IDLH) Values (10 2017) 

Titanium dioxide (synthetic) - 
Total dust. 

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

Titanium dioxide (synthetic) - 
Respirable fraction. 

TWA  5 mg/m3 US. OSHA Table Z-3 (29 CFR 1910.1000) 
(03 2016) 

Titanium dioxide (synthetic) - 
Total dust. 

TWA  50 millions of 
particles per cubic 

foot of air 

US. OSHA Table Z-3 (29 CFR 1910.1000) 
(03 2016) 

Titanium dioxide (synthetic) - 
Respirable fraction. 

TWA  15 millions of 
particles per cubic 

foot of air 

US. OSHA Table Z-3 (29 CFR 1910.1000) 
(03 2016) 

Titanium dioxide (synthetic) - 
Total dust. 

TWA  15 mg/m3 US. OSHA Table Z-3 (29 CFR 1910.1000) 
(03 2016) 

Titanium dioxide (naturally 
occurring) 

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

 IDLH  5,000 mg/m3 US. NIOSH. Immediately Dangerous to 
Life or Health (IDLH) Values (10 2017) 

Titanium dioxide (naturally 
occurring) - Total dust. 

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

Titanium dioxide (naturally 
occurring) - Respirable 
fraction. 

TWA  5 mg/m3 US. OSHA Table Z-3 (29 CFR 1910.1000) 
(03 2016) 

Titanium dioxide (naturally 
occurring) - Total dust. 

TWA  50 millions of 
particles per cubic 

foot of air 

US. OSHA Table Z-3 (29 CFR 1910.1000) 
(03 2016) 

Titanium dioxide (naturally 
occurring) - Respirable 
fraction. 

TWA  15 millions of 
particles per cubic 

foot of air 

US. OSHA Table Z-3 (29 CFR 1910.1000) 
(03 2016) 

Titanium dioxide (naturally 
occurring) - Total dust. 

TWA  15 mg/m3 US. OSHA Table Z-3 (29 CFR 1910.1000) 
(03 2016) 

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, as amended (2005) 

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

Manganese IDLH  500 mg/m3 US. NIOSH. Immediately Dangerous to 
Life or Health (IDLH) Values (10 2017) 

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) 

Aluminum oxide - Respirable 
fraction. 

TWA  15 millions of 
particles per cubic 

foot of air 

US. OSHA Table Z-3 (29 CFR 1910.1000) 
(03 2016) 

 TWA  5 mg/m3 US. OSHA Table Z-3 (29 CFR 1910.1000) 
(03 2016) 

Aluminum oxide - Total dust. TWA  15 mg/m3 US. OSHA Table Z-3 (29 CFR 1910.1000) 
(03 2016) 

 TWA  50 millions of 
particles per cubic 

foot of air 

US. OSHA Table Z-3 (29 CFR 1910.1000) 
(03 2016) 

Aluminum oxide - Inhalable TWA  10 mg/m3 US. ACGIH Threshold Limit Values (01 
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particles. 2021) 
Aluminum oxide - Respirable 
particles. 

TWA  3 mg/m3 US. ACGIH Threshold Limit Values (01 
2021) 

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, as amended (2005) 

Silicon - Total REL  10 mg/m3 US. NIOSH: Pocket Guide to Chemical 
Hazards, as amended (2005) 

Silicon - Respirable particles. TWA  3 mg/m3 US. ACGIH Threshold Limit Values (01 
2021) 

Silicon - Inhalable particles. TWA  10 mg/m3 US. ACGIH Threshold Limit Values (01 
2021) 

Silicon - Respirable fraction. TWA  5 mg/m3 US. OSHA Table Z-3 (29 CFR 1910.1000) 
(09 2016) 

Silicon - Total dust. TWA  50 millions of 
particles per cubic 

foot of air 

US. OSHA Table Z-3 (29 CFR 1910.1000) 
(09 2016) 

 TWA  15 mg/m3 US. OSHA Table Z-3 (29 CFR 1910.1000) 
(09 2016) 

Silicon - Respirable fraction. TWA  15 millions of 
particles per cubic 

foot of air 

US. OSHA Table Z-3 (29 CFR 1910.1000) 
(09 2016) 

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, as amended (2005) 

 IDLH  3,000 mg/m3 US. NIOSH. Immediately Dangerous to 
Life or Health (IDLH) Values (10 2017) 

Silicon dioxide (amorphous) - 
Inhalable particles. 

TWA  10 mg/m3 US. ACGIH Threshold Limit Values (01 
2021) 

Silicon dioxide (amorphous) - 
Respirable particles. 

TWA  3 mg/m3 US. ACGIH Threshold Limit Values (01 
2021) 

Silicon dioxide (amorphous) - 
Total dust. 

TWA  50 millions of 
particles per cubic 

foot of air 

US. OSHA Table Z-3 (29 CFR 1910.1000) 
(09 2016) 

Silicon dioxide (amorphous) - 
Respirable fraction. 

TWA  15 millions of 
particles per cubic 

foot of air 

US. OSHA Table Z-3 (29 CFR 1910.1000) 
(09 2016) 

 TWA  5 mg/m3 US. OSHA Table Z-3 (29 CFR 1910.1000) 
(09 2016) 

Silicon dioxide (amorphous) - 
Total dust. 

TWA  15 mg/m3 US. OSHA Table Z-3 (29 CFR 1910.1000) 
(09 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, as amended (2005) 

Iron oxide IDLH  2,500 mg/m3 US. NIOSH. Immediately Dangerous to 
Life or Health (IDLH) Values (10 2017) 

Zirconium oxide - as Zr STEL  10 mg/m3 US. ACGIH Threshold Limit Values (12 
2010) 

 TWA  5 mg/m3 US. ACGIH Threshold Limit Values (12 
2010) 

 REL  5 mg/m3 US. NIOSH: Pocket Guide to Chemical 
Hazards, as amended (2005) 

 STEL  10 mg/m3 US. NIOSH: Pocket Guide to Chemical 
Hazards, as amended (2005) 

 PEL  5 mg/m3 US. OSHA Table Z-1 Limits for Air 
Contaminants (29 CFR 1910.1000) (02 
2006) 
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Zirconium oxide IDLH  25 mg/m3 US. NIOSH. Immediately Dangerous to 
Life or Health (IDLH) Values (10 2017) 

Zirconium oxide - Respirable 
particles. 

TWA  3 mg/m3 US. ACGIH Threshold Limit Values (01 
2021) 

Zirconium oxide - Inhalable 
particles. 

TWA  10 mg/m3 US. ACGIH Threshold Limit Values (01 
2021) 

Zirconium oxide - Respirable 
fraction. 

TWA  5 mg/m3 US. OSHA Table Z-3 (29 CFR 1910.1000) 
(03 2016) 

 TWA  15 millions of 
particles per cubic 

foot of air 

US. OSHA Table Z-3 (29 CFR 1910.1000) 
(03 2016) 

Zirconium oxide - Total dust. TWA  15 mg/m3 US. OSHA Table Z-3 (29 CFR 1910.1000) 
(03 2016) 

 TWA  50 millions of 
particles per cubic 

foot of air 

US. OSHA Table Z-3 (29 CFR 1910.1000) 
(03 2016) 

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, as amended (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) 

Quartz IDLH  50 mg/m3 US. NIOSH. Immediately Dangerous to 
Life or Health (IDLH) Values (10 2017) 

Quartz - Respirable fraction. TWA  0.025 mg/m3 US. ACGIH Threshold Limit Values (02 
2020) 

 
Occupational Exposure Limits: Canada 

Chemical Identity Type Exposure Limit Values Source 

Titanium dioxide (synthetic) TWA  10 mg/m3 Canada. Alberta OELs (Occupational 
Health & Safety Code, Schedule 1, Table 
2), as amended (07 2009) 

Titanium dioxide (synthetic) - 
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 (synthetic) - 
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 (synthetic) TWA  10 mg/m3 Canada. Manitoba OELs (Reg. 217/2006, 
The Workplace Safety And Health Act), as 
amended (03 2011) 

 TWA  10 mg/m3 Canada. Ontario OELs. (Control of 
Exposure to Biological or Chemical 
Agents), as amended (11 2010) 

 8 HR ACL  10 mg/m3 Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21), as 
amended (05 2009) 

 15 MIN 
ACL 

 20 mg/m3 Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21), as 
amended (05 2009) 

Titanium dioxide (synthetic) - 
Total dust. 

TWA  10 mg/m3 Canada. Quebec OELs. (Ministry of Labor 
- Regulation respecting occupational 
health and safety), as amended (09 2017) 
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Titanium dioxide (naturally 
occurring) 

TWA  10 mg/m3 Canada. Alberta OELs (Occupational 
Health & Safety Code, Schedule 1, Table 
2), as amended (07 2009) 

Titanium dioxide (naturally 
occurring) - 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 (naturally 
occurring) - 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 (naturally 
occurring) 

TWA  10 mg/m3 Canada. Manitoba OELs (Reg. 217/2006, 
The Workplace Safety And Health Act), as 
amended (03 2011) 

 TWA  10 mg/m3 Canada. Ontario OELs. (Control of 
Exposure to Biological or Chemical 
Agents), as amended (11 2010) 

 8 HR ACL  10 mg/m3 Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21), as 
amended (05 2009) 

 15 MIN 
ACL 

 20 mg/m3 Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21), as 
amended (05 2009) 

Titanium dioxide (naturally 
occurring) - Total dust. 

TWA  10 mg/m3 Canada. Quebec OELs. (Ministry of Labor 
- Regulation respecting occupational 
health and safety), as amended (09 2017) 

Manganese - as Mn TWA  0.2 mg/m3 Canada. Alberta OELs (Occupational 
Health & Safety Code, Schedule 1, Table 
2), as amended (07 2009) 

 8 HR ACL  0.2 mg/m3 Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21), as 
amended (05 2009) 

 15 MIN 
ACL 

 0.6 mg/m3 Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21), as 
amended (05 2009) 

Manganese - Respirable 
fraction. - as Mn 

TWA  0.02 mg/m3 Canada. Manitoba OELs (Reg. 217/2006, 
The Workplace Safety And Health Act), as 
amended (03 2014) 

Manganese - Inhalable 
fraction. - as Mn 

TWA  0.1 mg/m3 Canada. Manitoba OELs (Reg. 217/2006, 
The Workplace Safety And Health Act), as 
amended (03 2014) 

Manganese - as Mn TWA  0.2 mg/m3 Canada. Ontario OELs. (Control of 
Exposure to Biological or Chemical 
Agents), as amended (06 2015) 

Manganese - Fume, total 
dust. - as Mn 

TWA  0.2 mg/m3 Canada. Quebec OELs. (Ministry of Labor 
- Regulation respecting occupational 
health and safety), as amended (09 2017) 

Manganese - Respirable. - as 
Mn 

TWA  0.02 mg/m3 Canada. British Columbia OELs. 
(Occupational Exposure Limits for 
Chemical Substances, Occupational 
Health and Safety Regulation 296/97, as 
amended) (07 2018) 

Manganese - Total - as Mn 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 2018) 

Aluminum oxide TWA  10 mg/m3 Canada. Alberta OELs (Occupational 
Health & Safety Code, Schedule 1, Table 
2), as amended (07 2009) 

Aluminum oxide - Respirable 
fraction. 

TWA  1 mg/m3 Canada. Manitoba OELs (Reg. 217/2006, 
The Workplace Safety And Health Act), as 
amended (03 2011) 

 TWA  3 mg/m3 Canada. Ontario OELs. (Control of 
Exposure to Biological or Chemical 
Agents), as amended (06 2015) 
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 TWA  1 mg/m3 Canada. Ontario OELs. (Control of 
Exposure to Biological or Chemical 
Agents), as amended (11 2010) 

Aluminum oxide - Inhalable 
fraction. 

TWA  10 mg/m3 Canada. Ontario OELs. (Control of 
Exposure to Biological or Chemical 
Agents), as amended (06 2015) 

Aluminum oxide 8 HR ACL  10 mg/m3 Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21), as 
amended (05 2009) 

 15 MIN 
ACL 

 20 mg/m3 Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21), as 
amended (05 2009) 

Aluminum oxide - Total dust. 
- as Al 

TWA  10 mg/m3 Canada. Quebec OELs. (Ministry of Labor 
- Regulation respecting occupational 
health and safety), as amended (09 2017) 

Aluminum 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) (06 2020) 

Aluminum 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) (06 2020) 

Aluminum oxide - Respirable. TWA  1.0 mg/m3 Canada. British Columbia OELs. 
(Occupational Exposure Limits for 
Chemical Substances, Occupational 
Health and Safety Regulation 296/97, as 
amended) (06 2020) 

Aluminum oxide - Inhalable 
particles. 

TWA  10 mg/m3 Canada. Manitoba OELs (Reg. 217/2006, 
The Workplace Safety And Health Act), as 
amended (01 2021) 

Aluminum oxide - Respirable 
particles. 

TWA  3 mg/m3 Canada. Manitoba OELs (Reg. 217/2006, 
The Workplace Safety And Health Act), as 
amended (01 2021) 

 TWA  3 mg/m3 Canada. Ontario OELs. (Control of 
Exposure to Biological or Chemical 
Agents), as amended (01 2020) 

Aluminum oxide - Inhalable 
particles. 

TWA  10 mg/m3 Canada. Ontario OELs. (Control of 
Exposure to Biological or Chemical 
Agents), as amended (01 2020) 

Silicon - Total dust. TWA  10 mg/m3 Canada. Ontario OELs. (Control of 
Exposure to Biological or Chemical 
Agents), as amended (07 2010) 

Silicon 8 HR ACL  10 mg/m3 Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21), as 
amended (05 2009) 

 15 MIN 
ACL 

 20 mg/m3 Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21), as 
amended (05 2009) 

Silicon - Total dust. TWA  10 mg/m3 Canada. Quebec OELs. (Ministry of Labor 
- Regulation respecting occupational 
health and safety), as amended (09 2017) 

Silicon - Respirable particles. TWA  3 mg/m3 Canada. Alberta OELs (Occupational 
Health & Safety Code, Schedule 1, Table 
2), as amended (01 2019) 

Silicon - Total particulate. TWA  10 mg/m3 Canada. Alberta OELs (Occupational 
Health & Safety Code, Schedule 1, Table 
2), as amended (01 2019) 

Silicon - 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) (06 2020) 

Silicon - Respirable fraction. TWA  3 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) (06 2020) 

Silicon - Inhalable particles. TWA  10 mg/m3 Canada. Manitoba OELs (Reg. 217/2006, 
The Workplace Safety And Health Act), as 
amended (01 2021) 

Silicon - Respirable particles. TWA  3 mg/m3 Canada. Manitoba OELs (Reg. 217/2006, 
The Workplace Safety And Health Act), as 
amended (01 2021) 

Silicon - Respirable fraction. TWA  3 mg/m3 Canada. Ontario OELs. (Control of 
Exposure to Biological or Chemical 
Agents), as amended (01 2020) 

Silicon - Inhalable fraction. TWA  10 mg/m3 Canada. Ontario OELs. (Control of 
Exposure to Biological or Chemical 
Agents), as amended (01 2020) 

Silicon - Inhalable particles. TWA  10 mg/m3 Canada. Ontario OELs. (Control of 
Exposure to Biological or Chemical 
Agents), as amended (01 2020) 

Silicon - Respirable particles. TWA  3 mg/m3 Canada. Ontario OELs. (Control of 
Exposure to Biological or Chemical 
Agents), as amended (01 2020) 

Silicon dioxide (amorphous) TWA  10 mg/m3 Canada. Ontario OELs. (Control of 
Exposure to Biological or Chemical 
Agents), as amended (07 2010) 

Silicon dioxide (amorphous) - 
Total particulate. 

TWA  10 mg/m3 Canada. Alberta OELs (Occupational 
Health & Safety Code, Schedule 1, Table 
2), as amended (01 2019) 

Silicon dioxide (amorphous) - 
Respirable particles. 

TWA  3 mg/m3 Canada. Alberta OELs (Occupational 
Health & Safety Code, Schedule 1, Table 
2), as amended (01 2019) 

Silicon dioxide (amorphous) - 
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) (06 2020) 

Silicon dioxide (amorphous) - 
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) (06 2020) 

Silicon dioxide (amorphous) - 
Respirable particles. 

TWA  3 mg/m3 Canada. Manitoba OELs (Reg. 217/2006, 
The Workplace Safety And Health Act), as 
amended (01 2021) 

Silicon dioxide (amorphous) - 
Inhalable particles. 

TWA  10 mg/m3 Canada. Manitoba OELs (Reg. 217/2006, 
The Workplace Safety And Health Act), as 
amended (01 2021) 

Silicon dioxide (amorphous) - 
Respirable fraction. 

TWA  3 mg/m3 Canada. Ontario OELs. (Control of 
Exposure to Biological or Chemical 
Agents), as amended (01 2020) 

Silicon dioxide (amorphous) - 
Inhalable particles. 

TWA  10 mg/m3 Canada. Ontario OELs. (Control of 
Exposure to Biological or Chemical 
Agents), as amended (01 2020) 

Silicon dioxide (amorphous) - 
Inhalable fraction. 

TWA  10 mg/m3 Canada. Ontario OELs. (Control of 
Exposure to Biological or Chemical 
Agents), as amended (01 2020) 

Silicon dioxide (amorphous) - 
Respirable particles. 

TWA  3 mg/m3 Canada. Ontario OELs. (Control of 
Exposure to Biological or Chemical 
Agents), as amended (01 2020) 

Silicon dioxide (amorphous) - 
Inhalable fraction. 

15 MIN 
ACL 

 20 mg/m3 Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21), as 
amended (06 2016) 

Silicon dioxide (amorphous) - 
Respirable fraction. 

15 MIN 
ACL 

 6 mg/m3 Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21), as 
amended (06 2016) 

 8 HR ACL  3 mg/m3 Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21), as 
amended (06 2016) 

Silicon dioxide (amorphous) - 
Inhalable fraction. 

8 HR ACL  10 mg/m3 Canada. Saskatchewan OELs 
(Occupational Health and Safety 
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Regulations, 1996, Table 21), as 
amended (06 2016) 

Silicon dioxide (amorphous) - 
Total dust. 

TWA  10 mg/m3 Canada. Quebec OELs. (Ministry of Labor 
- Regulation respecting occupational 
health and safety), as amended (03 2020) 

Iron oxide - Respirable. TWA  5 mg/m3 Canada. Alberta OELs (Occupational 
Health & Safety Code, Schedule 1, Table 
2), as amended (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), as 
amended (03 2011) 

 TWA  5 mg/m3 Canada. Ontario OELs. (Control of 
Exposure to Biological or Chemical 
Agents), as amended (11 2010) 

Iron oxide 8 HR ACL  10 mg/m3 Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21), as 
amended (05 2009) 

 15 MIN 
ACL 

 20 mg/m3 Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21), as 
amended (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), as 
amended (05 2009) 

 8 HR ACL  5 mg/m3 Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21), as 
amended (05 2009) 

 TWA  5 mg/m3 Canada. Quebec OELs. (Ministry of Labor 
- Regulation respecting occupational 
health and safety), as amended (09 2017) 

Zirconium oxide - as Zr TWA  5 mg/m3 Canada. Alberta OELs (Occupational 
Health & Safety Code, Schedule 1, Table 
2), as amended (07 2009) 

 STEL  10 mg/m3 Canada. Alberta OELs (Occupational 
Health & Safety Code, Schedule 1, Table 
2), as amended (07 2009) 

 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) 

 TWA  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) 

 STEL  10 mg/m3 Canada. Manitoba OELs (Reg. 217/2006, 
The Workplace Safety And Health Act), as 
amended (03 2011) 

 TWA  5 mg/m3 Canada. Manitoba OELs (Reg. 217/2006, 
The Workplace Safety And Health Act), as 
amended (03 2011) 

 TWA  5 mg/m3 Canada. Ontario OELs. (Control of 
Exposure to Biological or Chemical 
Agents), as amended (11 2010) 

 STEL  10 mg/m3 Canada. Ontario OELs. (Control of 
Exposure to Biological or Chemical 
Agents), as amended (11 2010) 

 8 HR ACL  5 mg/m3 Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21), as 
amended (05 2009) 

 15 MIN 
ACL 

 10 mg/m3 Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21), as 
amended (05 2009) 

 TWA  5 mg/m3 Canada. Quebec OELs. (Ministry of Labor 
- Regulation respecting occupational 
health and safety), as amended (09 2017) 

 STEL  10 mg/m3 Canada. Quebec OELs. (Ministry of Labor 
- Regulation respecting occupational 
health and safety), as amended (09 2017) 

Zirconium oxide - Respirable 
particles. 

TWA  3 mg/m3 Canada. Alberta OELs (Occupational 
Health & Safety Code, Schedule 1, Table 
2), as amended (01 2019) 

Zirconium oxide - Total 
particulate. 

TWA  10 mg/m3 Canada. Alberta OELs (Occupational 
Health & Safety Code, Schedule 1, Table 
2), as amended (01 2019) 

Zirconium 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) (06 2020) 

Zirconium 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) (06 2020) 

Zirconium oxide - Respirable 
particles. 

TWA  3 mg/m3 Canada. Manitoba OELs (Reg. 217/2006, 
The Workplace Safety And Health Act), as 
amended (01 2021) 

Zirconium oxide - Inhalable 
particles. 

TWA  10 mg/m3 Canada. Manitoba OELs (Reg. 217/2006, 
The Workplace Safety And Health Act), as 
amended (01 2021) 

Zirconium oxide - Respirable 
fraction. 

TWA  3 mg/m3 Canada. Ontario OELs. (Control of 
Exposure to Biological or Chemical 
Agents), as amended (01 2020) 

Zirconium oxide - Inhalable 
particles. 

TWA  10 mg/m3 Canada. Ontario OELs. (Control of 
Exposure to Biological or Chemical 
Agents), as amended (01 2020) 

Zirconium oxide - Respirable 
particles. 

TWA  3 mg/m3 Canada. Ontario OELs. (Control of 
Exposure to Biological or Chemical 
Agents), as amended (01 2020) 

Zirconium oxide - Inhalable 
fraction. 

TWA  10 mg/m3 Canada. Ontario OELs. (Control of 
Exposure to Biological or Chemical 
Agents), as amended (01 2020) 

 15 MIN 
ACL 

 20 mg/m3 Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21), as 
amended (06 2016) 

Zirconium oxide - Respirable 
fraction. 

8 HR ACL  3 mg/m3 Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21), as 
amended (06 2016) 

Zirconium oxide - Inhalable 8 HR ACL  10 mg/m3 Canada. Saskatchewan OELs 
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fraction. (Occupational Health and Safety 
Regulations, 1996, Table 21), as 
amended (06 2016) 

Zirconium oxide - Respirable 
fraction. 

15 MIN 
ACL 

 6 mg/m3 Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21), as 
amended (06 2016) 

Zirconium oxide - Total dust. TWA  10 mg/m3 Canada. Quebec OELs. (Ministry of Labor 
- Regulation respecting occupational 
health and safety), as amended (04 2019) 

Quartz - Respirable particles. TWA  0.025 mg/m3 Canada. Alberta OELs (Occupational 
Health & Safety Code, Schedule 1, Table 
2), as amended (07 2009) 

Quartz - Respirable fraction. 8 HR ACL  0.05 mg/m3 Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21), as 
amended (05 2009) 

 TWA  0.10 mg/m3 Canada. Ontario OELs. (Control of 
Exposure to Biological or Chemical 
Agents), as amended (06 2015) 

Quartz - Respirable dust. TWA  0.1 mg/m3 Canada. Quebec OELs. (Ministry of Labor 
- Regulation respecting occupational 
health and safety), as amended (09 2017) 

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) (06 2020) 

 TWA  0.025 mg/m3 Canada. Manitoba OELs (Reg. 217/2006, 
The Workplace Safety And Health Act), as 
amended (01 2021) 

 
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), as amended 
(04 2014) 

Titanium dioxide (synthetic) VLE-PPT  10 mg/m3 Mexico. OELs. (NOM-010-STPS-2014 
Chemical Pollutants at the Workplace; 
Assessment and Control), as amended 
(04 2014) 

Titanium dioxide (naturally 
occurring) 

VLE-PPT  10 mg/m3 Mexico. OELs. (NOM-010-STPS-2014 
Chemical Pollutants at the Workplace; 
Assessment and Control), as amended 
(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), as amended 
(04 2014) 

Aluminum oxide VLE-PPT  10 mg/m3 Mexico. OELs. (NOM-010-STPS-2014 
Chemical Pollutants at the Workplace; 
Assessment and Control), as amended 
(04 2014) 

Silicon - Inhalable fraction. VLE-PPT  10 mg/m3 Mexico. OELs. (NOM-010-STPS-2014 
Chemical Pollutants at the Workplace; 
Assessment and Control), as amended 
(04 2014) 

Silicon - Respirable fraction. VLE-PPT  3 mg/m3 Mexico. OELs. (NOM-010-STPS-2014 
Chemical Pollutants at the Workplace; 
Assessment and Control), as amended 
(04 2014) 

Silicon dioxide (amorphous) - 
Inhalable fraction. 

VLE-PPT  10 mg/m3 Mexico. OELs. (NOM-010-STPS-2014 
Chemical Pollutants at the Workplace; 
Assessment and Control), as amended 
(04 2014) 

Silicon dioxide (amorphous) - 
Respirable fraction. 

VLE-PPT  3 mg/m3 Mexico. OELs. (NOM-010-STPS-2014 
Chemical Pollutants at the Workplace; 
Assessment and Control), as amended 
(04 2014) 
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Iron oxide - Respirable 
fraction. 

VLE-PPT  5 mg/m3 Mexico. OELs. (NOM-010-STPS-2014 
Chemical Pollutants at the Workplace; 
Assessment and Control), as amended 
(04 2014) 

Zirconium oxide - as Zr VLE-PPT  5 mg/m3 Mexico. OELs. (NOM-010-STPS-2014 
Chemical Pollutants at the Workplace; 
Assessment and Control), as amended 
(04 2014) 

 VLE-CT  10 mg/m3 Mexico. OELs. (NOM-010-STPS-2014 
Chemical Pollutants at the Workplace; 
Assessment and Control), as amended 
(04 2014) 

Zirconium oxide - Respirable 
fraction. 

VLE-PPT  3 mg/m3 Mexico. OELs. (NOM-010-STPS-2014 
Chemical Pollutants at the Workplace; 
Assessment and Control), as amended 
(04 2014) 

Zirconium oxide - Inhalable 
fraction. 

VLE-PPT  10 mg/m3 Mexico. OELs. (NOM-010-STPS-2014 
Chemical Pollutants at the Workplace; 
Assessment and Control), as amended 
(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), as amended 
(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, as amended (2005) 

 REL 5,000 ppm 9,000 mg/m3 US. NIOSH: Pocket Guide to Chemical 
Hazards, as amended (2005) 

 IDLH 40,000 ppm   US. NIOSH. Immediately Dangerous to 
Life or Health (IDLH) Values (10 2017) 

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, as amended (2005) 

 Ceil_Time 200 ppm 229 mg/m3 US. NIOSH: Pocket Guide to Chemical 
Hazards, as amended (2005) 

 IDLH 1,200 ppm   US. NIOSH. Immediately Dangerous to 
Life or Health (IDLH) Values (10 2017) 

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, as amended (2005) 

 IDLH 20 ppm   US. NIOSH. Immediately Dangerous to 
Life or Health (IDLH) Values (10 2017) 

 IDLH 13 ppm   US. NIOSH. Immediately Dangerous to 
Life or Health (IDLH) Values (10 2017) 

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, as amended (2005) 

 TWA 0.05 ppm   US. ACGIH Threshold Limit Values (03 
2014) 
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 TWA 0.10 ppm   US. ACGIH Threshold Limit Values (03 
2014) 

 TWA 0.08 ppm   US. ACGIH Threshold Limit Values (03 
2014) 

 IDLH 5 ppm   US. NIOSH. Immediately Dangerous to 
Life or Health (IDLH) Values (10 2017) 

 TWA 0.20 ppm   US. ACGIH Threshold Limit Values (02 
2020) 

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, as amended (2005) 

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

Manganese IDLH  500 mg/m3 US. NIOSH. Immediately Dangerous to 
Life or Health (IDLH) Values (10 2017) 

 
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), as amended (07 2009) 

 TWA 5,000 ppm 9,000 mg/m3 Canada. Alberta OELs (Occupational 
Health & Safety Code, Schedule 1, Table 
2), as amended (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), as 
amended (03 2011) 

 STEL 30,000 ppm   Canada. Manitoba OELs (Reg. 217/2006, 
The Workplace Safety And Health Act), as 
amended (03 2011) 

 STEL 30,000 ppm   Canada. Ontario OELs. (Control of 
Exposure to Biological or Chemical 
Agents), as amended (11 2010) 

 TWA 5,000 ppm   Canada. Ontario OELs. (Control of 
Exposure to Biological or Chemical 
Agents), as amended (11 2010) 

 8 HR ACL 5,000 ppm   Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21), as 
amended (05 2009) 

 15 MIN 
ACL 

30,000 ppm   Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21), as 
amended (05 2009) 

 TWA 5,000 ppm 9,000 mg/m3 Canada. Quebec OELs. (Ministry of Labor 
- Regulation respecting occupational 
health and safety), as amended (09 2017) 

 STEL 30,000 ppm 54,000 mg/m3 Canada. Quebec OELs. (Ministry of Labor 
- Regulation respecting occupational 
health and safety), as amended (09 2017) 

Carbon monoxide TWA 25 ppm 29 mg/m3 Canada. Alberta OELs (Occupational 
Health & Safety Code, Schedule 1, Table 
2), as amended (07 2009) 
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 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), as 
amended (03 2011) 

 TWA 25 ppm   Canada. Ontario OELs. (Control of 
Exposure to Biological or Chemical 
Agents), as amended (07 2010) 

 8 HR ACL 25 ppm   Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21), as 
amended (05 2009) 

 15 MIN 
ACL 

190 ppm   Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21), as 
amended (05 2009) 

 TWA 35 ppm 40 mg/m3 Canada. Quebec OELs. (Ministry of Labor 
- Regulation respecting occupational 
health and safety), as amended (09 2017) 

 STEL 200 ppm 230 mg/m3 Canada. Quebec OELs. (Ministry of Labor 
- Regulation respecting occupational 
health and safety), as amended (09 2017) 

Nitrogen dioxide STEL 5 ppm 9.4 mg/m3 Canada. Alberta OELs (Occupational 
Health & Safety Code, Schedule 1, Table 
2), as amended (07 2009) 

 TWA 3 ppm 5.6 mg/m3 Canada. Alberta OELs (Occupational 
Health & Safety Code, Schedule 1, Table 
2), as amended (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), as 
amended (03 2012) 

 STEL 5 ppm   Canada. Ontario OELs. (Control of 
Exposure to Biological or Chemical 
Agents), as amended (11 2010) 

 TWA 3 ppm   Canada. Ontario OELs. (Control of 
Exposure to Biological or Chemical 
Agents), as amended (11 2010) 

 8 HR ACL 3 ppm   Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21), as 
amended (05 2009) 

 15 MIN 
ACL 

5 ppm   Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21), as 
amended (05 2009) 

 TWA 3 ppm 5.6 mg/m3 Canada. Quebec OELs. (Ministry of Labor 
- Regulation respecting occupational 
health and safety), as amended (09 2017) 

Ozone STEL 0.3 ppm 0.6 mg/m3 Canada. Alberta OELs (Occupational 
Health & Safety Code, Schedule 1, Table 
2), as amended (07 2009) 

 TWA 0.1 ppm 0.2 mg/m3 Canada. Alberta OELs (Occupational 
Health & Safety Code, Schedule 1, Table 
2), as amended (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) 
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 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), as amended (07 2010) 

 STEL 0.3 ppm 0.6 mg/m3 Canada. Ontario OELs. (Control of 
Exposure to Biological or Chemical 
Agents), as amended (07 2010) 

 15 MIN 
ACL 

0.15 ppm   Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21), as 
amended (05 2009) 

 8 HR ACL 0.05 ppm   Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21), as 
amended (05 2009) 

 CEILING 0.1 ppm 0.2 mg/m3 Canada. Quebec OELs. (Ministry of Labor 
- Regulation respecting occupational 
health and safety), as amended (12 2008) 

 TWA 0.05 ppm   Canada. Manitoba OELs (Reg. 217/2006, 
The Workplace Safety And Health Act), as 
amended (03 2014) 

 TWA 0.08 ppm   Canada. Manitoba OELs (Reg. 217/2006, 
The Workplace Safety And Health Act), as 
amended (03 2014) 

 TWA 0.10 ppm   Canada. Manitoba OELs (Reg. 217/2006, 
The Workplace Safety And Health Act), as 
amended (03 2014) 

 TWA 0.20 ppm   Canada. Manitoba OELs (Reg. 217/2006, 
The Workplace Safety And Health Act), as 
amended (02 2020) 

Manganese - as Mn TWA  0.2 mg/m3 Canada. Alberta OELs (Occupational 
Health & Safety Code, Schedule 1, Table 
2), as amended (07 2009) 

 8 HR ACL  0.2 mg/m3 Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21), as 
amended (05 2009) 

 15 MIN 
ACL 

 0.6 mg/m3 Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21), as 
amended (05 2009) 

Manganese - Respirable 
fraction. - as Mn 

TWA  0.02 mg/m3 Canada. Manitoba OELs (Reg. 217/2006, 
The Workplace Safety And Health Act), as 
amended (03 2014) 

Manganese - Inhalable 
fraction. - as Mn 

TWA  0.1 mg/m3 Canada. Manitoba OELs (Reg. 217/2006, 
The Workplace Safety And Health Act), as 
amended (03 2014) 

Manganese - as Mn TWA  0.2 mg/m3 Canada. Ontario OELs. (Control of 
Exposure to Biological or Chemical 
Agents), as amended (06 2015) 

Manganese - Fume, total 
dust. - as Mn 

TWA  0.2 mg/m3 Canada. Quebec OELs. (Ministry of Labor 
- Regulation respecting occupational 
health and safety), as amended (09 2017) 

Manganese - Respirable. - as 
Mn 

TWA  0.02 mg/m3 Canada. British Columbia OELs. 
(Occupational Exposure Limits for 
Chemical Substances, Occupational 
Health and Safety Regulation 296/97, as 
amended) (07 2018) 
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Manganese - Total - as Mn 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 2018) 

 
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), as amended 
(04 2014) 

 VLE-PPT 5,000 ppm   Mexico. OELs. (NOM-010-STPS-2014 
Chemical Pollutants at the Workplace; 
Assessment and Control), as amended 
(04 2014) 

Carbon monoxide VLE-PPT 25 ppm   Mexico. OELs. (NOM-010-STPS-2014 
Chemical Pollutants at the Workplace; 
Assessment and Control), as amended 
(04 2014) 

Nitrogen dioxide VLE-PPT 0.2 ppm   Mexico. OELs. (NOM-010-STPS-2014 
Chemical Pollutants at the Workplace; 
Assessment and Control), as amended 
(04 2014) 

Ozone VLE-P 0.1 ppm   Mexico. OELs. (NOM-010-STPS-2014 
Chemical Pollutants at the Workplace; 
Assessment and Control), as amended 
(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), as amended 
(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 
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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 
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. 
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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 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 
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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 

 
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 
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Product: Not classified 
Specified substance(s): 

Iron LD 50 (Rat): 98.6 g/kg  
 

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 
(synthetic) 

Overall evaluation: 2B. Possibly carcinogenic to humans.  

Titanium dioxide 
(naturally 
occurring) 

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), as amended: 
 

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 
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. 

 
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 
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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 or ID number:  
UN Proper Shipping Name: NOT DG REGULATED 
Transport Hazard Class(es)  

Class: NR 
Label(s):  

Packing Group:  
Marine Pollutant: No 

 
IMDG 
UN number or ID 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 or ID number:  
Proper Shipping Name: NOT DG REGULATED 
Transport Hazard Class(es):  

Class: NR 



  Revision Date: 07/09/2021 
 

 

 
SDS_North America - 200000000028 25/27 

 

Label(s):  

Packing Group:  
Marine Pollutant: No 
Cargo aircraft only: Allowed. 

 
TDG 
UN number or ID 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), as amended 

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 
None present or none present in regulated quantities. 

 
SARA 311/312 Hazardous Chemical 
Chemical Identity Threshold Planning Quantity 

 
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. 
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US State Regulations
US. California Proposition 65

WARNING: This product can expose you to chemicals including, 
Titanium dioxide (synthetic), Titanium dioxide (naturally occurring),
Quartz, Nickel, Vanadium pentoxide, which is [are] known to the State 
of California to cause cancer.

For more information go to 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

US. Massachusetts RTK - Substance List
Chemical Identity
Quartz
Chromium and chromium alloys or compounds (as Cr)
Nickel
Vanadium pentoxide

US. Pennsylvania RTK - Hazardous Substances
Chemical Identity
Titanium dioxide (synthetic)
Titanium dioxide (naturally occurring)
Manganese
Aluminum oxide

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. 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
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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:

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: On or in compliance with the inventory 
Ontario Inventory: On or in compliance with the inventory 
Taiwan Chemical Substance Inventory: On or in compliance with the inventory 
Australia AICS: One or more components are not listed or are exempt from listing. 

 

16.  OTHER INFORMATION 
 
Definitions:   
 

Revision Date: 07/09/2021 
 

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. 
 
© 2021 Lincoln Global, Inc.  All Rights Reserved. 
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SAFETY DATA SHEET 
 

1.  PRODUCT AND COMPANY IDENTIFICATION 
 
Product Name: SuperArc® L-56® 
Product Size: .035" (0.9 mm) 
 
Other means of identification 

SDS number: 200000000283 
 
Recommended use and restriction on use 

Recommended use: GMAW (Gas 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. Fume from this product may contain low 
levels of copper, typically less than 1% by weight.  Overexposure to copper 
may cause metal fume fever, as well as skin, eye and respiratory tract 
irritation. 

 

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% 

Manganese 7439-96-5 1 - <5% 

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 or allied process 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 
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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.  

 
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.  
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Special protective equipment and precautions for fire-fighters 
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 

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, as amended (2005) 

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

Manganese IDLH  500 mg/m3 US. NIOSH. Immediately Dangerous to 
Life or Health (IDLH) Values (10 2017) 
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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, as amended (2005) 

Silicon - Total REL  10 mg/m3 US. NIOSH: Pocket Guide to Chemical 
Hazards, as amended (2005) 

Silicon - Respirable particles. TWA  3 mg/m3 US. ACGIH Threshold Limit Values (01 
2021) 

Silicon - Inhalable particles. TWA  10 mg/m3 US. ACGIH Threshold Limit Values (01 
2021) 

Silicon - Respirable fraction. TWA  5 mg/m3 US. OSHA Table Z-3 (29 CFR 1910.1000) 
(09 2016) 

Silicon - Total dust. TWA  50 millions of 
particles per cubic 

foot of air 

US. OSHA Table Z-3 (29 CFR 1910.1000) 
(09 2016) 

 TWA  15 mg/m3 US. OSHA Table Z-3 (29 CFR 1910.1000) 
(09 2016) 

Silicon - Respirable fraction. TWA  15 millions of 
particles per cubic 

foot of air 

US. OSHA Table Z-3 (29 CFR 1910.1000) 
(09 2016) 

 
Occupational Exposure Limits: Canada 

Chemical Identity Type Exposure Limit Values Source 

Manganese - as Mn TWA  0.2 mg/m3 Canada. Alberta OELs (Occupational 
Health & Safety Code, Schedule 1, Table 
2), as amended (07 2009) 

 8 HR ACL  0.2 mg/m3 Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21), as 
amended (05 2009) 

 15 MIN 
ACL 

 0.6 mg/m3 Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21), as 
amended (05 2009) 

Manganese - Respirable 
fraction. - as Mn 

TWA  0.02 mg/m3 Canada. Manitoba OELs (Reg. 217/2006, 
The Workplace Safety And Health Act), as 
amended (03 2014) 

Manganese - Inhalable 
fraction. - as Mn 

TWA  0.1 mg/m3 Canada. Manitoba OELs (Reg. 217/2006, 
The Workplace Safety And Health Act), as 
amended (03 2014) 

Manganese - as Mn TWA  0.2 mg/m3 Canada. Ontario OELs. (Control of 
Exposure to Biological or Chemical 
Agents), as amended (06 2015) 

Manganese - Fume, total 
dust. - as Mn 

TWA  0.2 mg/m3 Canada. Quebec OELs. (Ministry of Labor 
- Regulation respecting occupational 
health and safety), as amended (09 2017) 

Manganese - Respirable. - as 
Mn 

TWA  0.02 mg/m3 Canada. British Columbia OELs. 
(Occupational Exposure Limits for 
Chemical Biological Substances, 
Occupational Health and Safety 
Regulation 296/97, as amended) (07 
2018) 

Manganese - Total - as Mn TWA  0.2 mg/m3 Canada. British Columbia OELs. 
(Occupational Exposure Limits for 
Chemical Biological Substances, 
Occupational Health and Safety 
Regulation 296/97, as amended) (07 
2018) 

Silicon - Total dust. TWA  10 mg/m3 Canada. Ontario OELs. (Control of 
Exposure to Biological or Chemical 
Agents), as amended (07 2010) 

Silicon 8 HR ACL  10 mg/m3 Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21), as 
amended (05 2009) 
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 15 MIN 
ACL 

 20 mg/m3 Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21), as 
amended (05 2009) 

Silicon - Total dust. TWA  10 mg/m3 Canada. Quebec OELs. (Ministry of Labor 
- Regulation respecting occupational 
health and safety), as amended (09 2017) 

Silicon - Respirable particles. TWA  3 mg/m3 Canada. Alberta OELs (Occupational 
Health & Safety Code, Schedule 1, Table 
2), as amended (01 2019) 

Silicon - Total particulate. TWA  10 mg/m3 Canada. Alberta OELs (Occupational 
Health & Safety Code, Schedule 1, Table 
2), as amended (01 2019) 

Silicon - Total dust. TWA  10 mg/m3 Canada. British Columbia OELs. 
(Occupational Exposure Limits for 
Chemical Biological Substances, 
Occupational Health and Safety 
Regulation 296/97, as amended) (06 
2020) 

Silicon - Respirable fraction. TWA  3 mg/m3 Canada. British Columbia OELs. 
(Occupational Exposure Limits for 
Chemical Biological Substances, 
Occupational Health and Safety 
Regulation 296/97, as amended) (06 
2020) 

Silicon - Inhalable particles. TWA  10 mg/m3 Canada. Manitoba OELs (Reg. 217/2006, 
The Workplace Safety And Health Act), as 
amended (01 2021) 

Silicon - Respirable particles. TWA  3 mg/m3 Canada. Manitoba OELs (Reg. 217/2006, 
The Workplace Safety And Health Act), as 
amended (01 2021) 

Silicon - Respirable fraction. TWA  3 mg/m3 Canada. Ontario OELs. (Control of 
Exposure to Biological or Chemical 
Agents), as amended (01 2020) 

Silicon - Inhalable fraction. TWA  10 mg/m3 Canada. Ontario OELs. (Control of 
Exposure to Biological or Chemical 
Agents), as amended (01 2020) 

Silicon - Inhalable particles. TWA  10 mg/m3 Canada. Ontario OELs. (Control of 
Exposure to Biological or Chemical 
Agents), as amended (01 2020) 

Silicon - Respirable particles. TWA  3 mg/m3 Canada. Ontario OELs. (Control of 
Exposure to Biological or Chemical 
Agents), as amended (01 2020) 

 
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), as amended 
(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), as amended 
(04 2014) 

Silicon - Inhalable fraction. VLE-PPT  10 mg/m3 Mexico. OELs. (NOM-010-STPS-2014 
Chemical Pollutants at the Workplace; 
Assessment and Control), as amended 
(04 2014) 

Silicon - Respirable fraction. VLE-PPT  3 mg/m3 Mexico. OELs. (NOM-010-STPS-2014 
Chemical Pollutants at the Workplace; 
Assessment and Control), as amended 
(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) 
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 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, as amended (2005) 

 REL 5,000 ppm 9,000 mg/m3 US. NIOSH: Pocket Guide to Chemical 
Hazards, as amended (2005) 

 IDLH 40,000 ppm   US. NIOSH. Immediately Dangerous to 
Life or Health (IDLH) Values (10 2017) 

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, as amended (2005) 

 Ceil_Time 200 ppm 229 mg/m3 US. NIOSH: Pocket Guide to Chemical 
Hazards, as amended (2005) 

 IDLH 1,200 ppm   US. NIOSH. Immediately Dangerous to 
Life or Health (IDLH) Values (10 2017) 

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, as amended (2005) 

 IDLH 20 ppm   US. NIOSH. Immediately Dangerous to 
Life or Health (IDLH) Values (10 2017) 

 IDLH 13 ppm   US. NIOSH. Immediately Dangerous to 
Life or Health (IDLH) Values (10 2017) 

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, as amended (2005) 

 TWA 0.05 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) 

 IDLH 5 ppm   US. NIOSH. Immediately Dangerous to 
Life or Health (IDLH) Values (10 2017) 

 TWA 0.20 ppm   US. ACGIH Threshold Limit Values (02 
2020) 

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, as amended (2005) 

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

Manganese IDLH  500 mg/m3 US. NIOSH. Immediately Dangerous to 
Life or Health (IDLH) Values (10 2017) 

 
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), as amended (07 2009) 

 TWA 5,000 ppm 9,000 mg/m3 Canada. Alberta OELs (Occupational 
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Health & Safety Code, Schedule 1, Table 
2), as amended (07 2009) 

 TWA 5,000 ppm   Canada. British Columbia OELs. 
(Occupational Exposure Limits for 
Chemical Biological 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 Biological 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), as 
amended (03 2011) 

 STEL 30,000 ppm   Canada. Manitoba OELs (Reg. 217/2006, 
The Workplace Safety And Health Act), as 
amended (03 2011) 

 STEL 30,000 ppm   Canada. Ontario OELs. (Control of 
Exposure to Biological or Chemical 
Agents), as amended (11 2010) 

 TWA 5,000 ppm   Canada. Ontario OELs. (Control of 
Exposure to Biological or Chemical 
Agents), as amended (11 2010) 

 8 HR ACL 5,000 ppm   Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21), as 
amended (05 2009) 

 15 MIN 
ACL 

30,000 ppm   Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21), as 
amended (05 2009) 

 TWA 5,000 ppm 9,000 mg/m3 Canada. Quebec OELs. (Ministry of Labor 
- Regulation respecting occupational 
health and safety), as amended (09 2017) 

 STEL 30,000 ppm 54,000 mg/m3 Canada. Quebec OELs. (Ministry of Labor 
- Regulation respecting occupational 
health and safety), as amended (09 2017) 

Carbon monoxide TWA 25 ppm 29 mg/m3 Canada. Alberta OELs (Occupational 
Health & Safety Code, Schedule 1, Table 
2), as amended (07 2009) 

 TWA 25 ppm   Canada. British Columbia OELs. 
(Occupational Exposure Limits for 
Chemical Biological Substances, 
Occupational Health and Safety 
Regulation 296/97, as amended) (07 
2007) 

 STEL 100 ppm   Canada. British Columbia OELs. 
(Occupational Exposure Limits for 
Chemical Biological 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), as 
amended (03 2011) 

 TWA 25 ppm   Canada. Ontario OELs. (Control of 
Exposure to Biological or Chemical 
Agents), as amended (07 2010) 

 8 HR ACL 25 ppm   Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21), as 
amended (05 2009) 

 15 MIN 
ACL 

190 ppm   Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21), as 
amended (05 2009) 

 TWA 35 ppm 40 mg/m3 Canada. Quebec OELs. (Ministry of Labor 
- Regulation respecting occupational 
health and safety), as amended (09 2017) 
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 STEL 200 ppm 230 mg/m3 Canada. Quebec OELs. (Ministry of Labor 
- Regulation respecting occupational 
health and safety), as amended (09 2017) 

Nitrogen dioxide STEL 5 ppm 9.4 mg/m3 Canada. Alberta OELs (Occupational 
Health & Safety Code, Schedule 1, Table 
2), as amended (07 2009) 

 TWA 3 ppm 5.6 mg/m3 Canada. Alberta OELs (Occupational 
Health & Safety Code, Schedule 1, Table 
2), as amended (07 2009) 

 CEILING 1 ppm   Canada. British Columbia OELs. 
(Occupational Exposure Limits for 
Chemical Biological 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), as 
amended (03 2012) 

 STEL 5 ppm   Canada. Ontario OELs. (Control of 
Exposure to Biological or Chemical 
Agents), as amended (11 2010) 

 TWA 3 ppm   Canada. Ontario OELs. (Control of 
Exposure to Biological or Chemical 
Agents), as amended (11 2010) 

 8 HR ACL 3 ppm   Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21), as 
amended (05 2009) 

 15 MIN 
ACL 

5 ppm   Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21), as 
amended (05 2009) 

 TWA 3 ppm 5.6 mg/m3 Canada. Quebec OELs. (Ministry of Labor 
- Regulation respecting occupational 
health and safety), as amended (09 2017) 

Ozone STEL 0.3 ppm 0.6 mg/m3 Canada. Alberta OELs (Occupational 
Health & Safety Code, Schedule 1, Table 
2), as amended (07 2009) 

 TWA 0.1 ppm 0.2 mg/m3 Canada. Alberta OELs (Occupational 
Health & Safety Code, Schedule 1, Table 
2), as amended (07 2009) 

 TWA 0.05 ppm   Canada. British Columbia OELs. 
(Occupational Exposure Limits for 
Chemical Biological 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 Biological 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 Biological 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 Biological 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), as amended (07 2010) 

 STEL 0.3 ppm 0.6 mg/m3 Canada. Ontario OELs. (Control of 
Exposure to Biological or Chemical 
Agents), as amended (07 2010) 

 15 MIN 0.15 ppm   Canada. Saskatchewan OELs 
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ACL (Occupational Health and Safety 
Regulations, 1996, Table 21), as 
amended (05 2009) 

 8 HR ACL 0.05 ppm   Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21), as 
amended (05 2009) 

 CEILING 0.1 ppm 0.2 mg/m3 Canada. Quebec OELs. (Ministry of Labor 
- Regulation respecting occupational 
health and safety), as amended (12 2008) 

 TWA 0.05 ppm   Canada. Manitoba OELs (Reg. 217/2006, 
The Workplace Safety And Health Act), as 
amended (03 2014) 

 TWA 0.08 ppm   Canada. Manitoba OELs (Reg. 217/2006, 
The Workplace Safety And Health Act), as 
amended (03 2014) 

 TWA 0.10 ppm   Canada. Manitoba OELs (Reg. 217/2006, 
The Workplace Safety And Health Act), as 
amended (03 2014) 

 TWA 0.20 ppm   Canada. Manitoba OELs (Reg. 217/2006, 
The Workplace Safety And Health Act), as 
amended (02 2020) 

Manganese - as Mn TWA  0.2 mg/m3 Canada. Alberta OELs (Occupational 
Health & Safety Code, Schedule 1, Table 
2), as amended (07 2009) 

 8 HR ACL  0.2 mg/m3 Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21), as 
amended (05 2009) 

 15 MIN 
ACL 

 0.6 mg/m3 Canada. Saskatchewan OELs 
(Occupational Health and Safety 
Regulations, 1996, Table 21), as 
amended (05 2009) 

Manganese - Respirable 
fraction. - as Mn 

TWA  0.02 mg/m3 Canada. Manitoba OELs (Reg. 217/2006, 
The Workplace Safety And Health Act), as 
amended (03 2014) 

Manganese - Inhalable 
fraction. - as Mn 

TWA  0.1 mg/m3 Canada. Manitoba OELs (Reg. 217/2006, 
The Workplace Safety And Health Act), as 
amended (03 2014) 

Manganese - as Mn TWA  0.2 mg/m3 Canada. Ontario OELs. (Control of 
Exposure to Biological or Chemical 
Agents), as amended (06 2015) 

Manganese - Fume, total 
dust. - as Mn 

TWA  0.2 mg/m3 Canada. Quebec OELs. (Ministry of Labor 
- Regulation respecting occupational 
health and safety), as amended (09 2017) 

Manganese - Respirable. - as 
Mn 

TWA  0.02 mg/m3 Canada. British Columbia OELs. 
(Occupational Exposure Limits for 
Chemical Biological Substances, 
Occupational Health and Safety 
Regulation 296/97, as amended) (07 
2018) 

Manganese - Total - as Mn TWA  0.2 mg/m3 Canada. British Columbia OELs. 
(Occupational Exposure Limits for 
Chemical Biological Substances, 
Occupational Health and Safety 
Regulation 296/97, as amended) (07 
2018) 

 
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), as amended 
(04 2014) 

 VLE-PPT 5,000 ppm   Mexico. OELs. (NOM-010-STPS-2014 
Chemical Pollutants at the Workplace; 
Assessment and Control), as amended 
(04 2014) 

Carbon monoxide VLE-PPT 25 ppm   Mexico. OELs. (NOM-010-STPS-2014 
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Chemical Pollutants at the Workplace; 
Assessment and Control), as amended 
(04 2014) 

Nitrogen dioxide VLE-PPT 0.2 ppm   Mexico. OELs. (NOM-010-STPS-2014 
Chemical Pollutants at the Workplace; 
Assessment and Control), as amended 
(04 2014) 

Ozone VLE-P 0.1 ppm   Mexico. OELs. (NOM-010-STPS-2014 
Chemical Pollutants at the Workplace; 
Assessment and Control), as amended 
(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), as amended 
(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.  
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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: Solid welding wire or rod. 

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. 
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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 
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 
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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: 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  
 

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. 
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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), as amended: 
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  
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Carbon monoxide Carboxyhemoglobinemia  
Nitrogen dioxide Lower respiratory tract irritation  

 

12.  ECOLOGICAL INFORMATION 
 
Ecotoxicity  
Acute hazards to the aquatic environment: 

Fish 
Product: Not classified. 

 
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: 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 or ID number:  
UN Proper Shipping Name: NOT DG REGULATED 
Transport Hazard Class(es)  

Class: NR 
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Label(s):  
Packing Group:  
Marine Pollutant: No 

 
IMDG 
UN number or ID 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 or ID 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 or ID 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), as amended 

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 
None present or none present in regulated quantities. 
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SARA 311/312 Hazardous Chemical 
Chemical Identity Threshold Planning Quantity 

 
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 

No ingredient requiring a warning under CA Prop 65. 

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 

No ingredient regulated by NJ Right-to-Know Law present. 
 
US. Massachusetts RTK - Substance List 

No ingredient regulated by MA Right-to-Know Law present. 
 
US. Pennsylvania RTK - Hazardous Substances 

Chemical Identity 
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) 
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. 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 
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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:

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: On or in compliance with the inventory 
Ontario Inventory: On or in compliance with the inventory 
Taiwan Chemical Substance Inventory: On or in compliance with the inventory 
Australia Industrial Chem. Act (AIIC): One or more components are not listed or are exempt from listing. 
Switzerland New Subs 
Notified/Registered: 

One or more components are not listed or are exempt from listing. 

Thailand Existing Chemical Inv. List: One or more components are not listed or are exempt from listing. 
Vietnam National Chemical Inventory: One or more components are not listed or are exempt from listing. 

 

16.  OTHER INFORMATION 
 
Definitions:   
 

Revision Date: 04/25/2022 
 

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. 
 
© 2022 Lincoln Global, Inc.  All Rights Reserved. 



 



SAFETY DATA SHEET
This safety data sheet was created pursuant to the requirements of:

US OSHA Hazard Communication Standard (29 CFR 1910.1200) 

Issuing Date 18-Jul-2024 Revision date 18-Jul-2024 Revision Number 10

1. Identification

Product identifier 

Product Name 

Other means of identification 

Product Code(s) 

Synonyms None

Chemtrec 1-800-424-9300
International Chemtrec: +1 703-527-3887 

2. Hazard(s) identification

Classification

Serious eye damage/eye irritation Category 1 
Reproductive toxicity Category 1B 

Hazards not otherwise classified (HNOC) 
Not applicable 

Label elements 

Recommended use of the chemical and restrictions on use 

Recommended use ink

Restrictions on use No information available 

Details of the supplier of the safety data sheet 

Manufacturer

Emergency telephone number

24 Hour Emergency Phone Number .

Emergency Telephone
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Precautionary Statements - Prevention
Obtain special instructions before use.
Do not handle until all safety precautions have been read and understood.
Wear protective gloves/clothing and eye/face protection.  

Precautionary Statements - Response
IF exposed or concerned: 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.
Immediately call a POISON CENTER or doctor.

Precautionary Statements - Storage
Store locked up.

Precautionary Statements - Disposal
Dispose of contents/container to an approved waste disposal plant. 

Other information 
May be harmful if swallowed. 

3. Composition/information on ingredients

Substance

Not applicable. 

Mixture

Chemical name CAS No. Weight-% Trade secret 
2-Pyrrolidinone, 1-ethyl- 2687-91-4 25 - 50 *

Lactam Trade secret 1 - 15 *
Modified Carbon Black NOT ASSIGNED 1 - 5 *

Surfactant Trade secret 1 - 5 *

*The exact percentage (concentration) of composition has been withheld as a trade secret. 

Additional information
Remaining components are either not hazardous or below threshold limits. 

4. First-aid measures

Description of first aid measures

General advice Immediate medical attention is required. Show this safety data sheet to the doctor in 
attendance.

Inhalation Remove to fresh air. Get medical attention immediately if symptoms occur. 

Eye contact Get immediate medical attention. Rinse immediately with plenty of water, also under the 
eyelids, for at least 15 minutes. Remove contact lenses, if present and easy to do. Continue 
rinsing. Keep eye wide open while rinsing. Do not rub affected area.

Danger

Hazard statements 
Causes serious eye damage.
May damage fertility or the unborn child. 
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Skin contact Wash off immediately with soap and plenty of water for at least 15 minutes. Get medical 
attention if irritation develops and persists.  

Ingestion Clean mouth with water and drink afterwards plenty of water. Rinse mouth. Never give 
anything by mouth to an unconscious person. Do NOT induce vomiting. Call a physician. 

Self-protection of the first aider Avoid contact with skin, eyes or clothing. Wear personal protective clothing (see section 8). 

Most important symptoms and effects, both acute and delayed  

Symptoms Burning sensation. 

Effects of Exposure May cause adverse reproductive effects - such as birth defect, miscarriages, or infertility. 

Indication of any immediate medical attention and special treatment needed 

Note to physicians Treat symptomatically. 

5. Fire-fighting measures

Suitable Extinguishing Media Use extinguishing measures that are appropriate to local circumstances and the 
surrounding environment.  

Large Fire CAUTION: Use of water spray when fighting fire may be inefficient.

Unsuitable extinguishing media Do not scatter spilled material with high pressure water streams. 

Specific hazards arising from the 
chemical

No information available.  

Explosion data 
Sensitivity to mechanical impact None.

Sensitivity to static discharge None.

Special protective equipment and 
precautions for fire-fighters 

Firefighters should wear self contained breathing apparatus and full firefighting turnout gear. 
Use personal protection equipment.

6. Accidental release measures

Personal precautions, protective equipment and emergency procedures 

Personal precautions Avoid contact with skin, eyes or clothing. Use personal protective equipment as required. 

Other information Refer to protective measures listed in Sections 7 and 8.  

Methods and material for containment and cleaning up 

Methods for containment Prevent further leakage or spillage if safe to do so.  

Methods for cleaning up Pick up and transfer to properly labeled containers.

Prevention of secondary hazards Clean contaminated objects and areas thoroughly observing environmental regulations. 

7. Handling and storage
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Advice on safe handling Handle in accordance with good industrial hygiene and safety practice. Avoid contact with 
skin, eyes or clothing. Do not eat, drink or smoke when using this product. Remove 
contaminated clothing and shoes.

Conditions for safe storage, including any incompatibilities

Storage Conditions Keep containers tightly closed in a dry, cool and well-ventilated place. Store locked up. 
Keep out of the reach of children. 

8. Exposure controls/personal protection

Control parameters 

Exposure Limits The following ingredients are the only ingredients of the product above the cut-off level (or 
level that contributes to the hazard classification of the mixture) which have an exposure 
limit applicable in the region for which this safety data sheet is intended or other 
recommended limit. At this time, the other relevant constituents have no known exposure 
limits from the sources listed here.

Appropriate engineering controls

Engineering controls Showers
Eyewash stations 
Ventilation systems. 

Individual protection measures, such as personal protective equipment

Eye/face protection Tight sealing safety goggles.

Hand protection Wear suitable gloves.  

Skin and body protection Wear suitable protective clothing. 

Respiratory protection Appropriate respiratory protection should be selected and used according to the chemical 
nature, hazards and use of this product and safety requirements of the local jurisdiction. If 
exposure limits are exceeded or irritation is experienced, ventilation and evacuation may be 
required.

General hygiene considerations Avoid contact with skin, eyes or clothing. Wear suitable gloves and eye/face protection. Do 
not eat, drink or smoke when using this product. Wash hands before breaks and 
immediately after handling the product.

9. Physical and chemical properties

Information on basic physical and chemical properties 
Physical state Liquid
Appearance Black
Color No information available 
Odor Acrylic
Odor threshold No information available 

Property Values
pH 8 - 10 

pH (as aqueous solution) 
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Other information 
Explosive properties No information available 
Oxidizing properties No information available 
Softening point No information available 
Molecular weight No information available 
VOC content 0.51
Liquid Density No information available 
Bulk density No information available 

10. Stability and reactivity

Reactivity No information available.  

Chemical stability Stable under normal conditions. 

Possibility of hazardous reactions None under normal processing. 

Hazardous polymerization Hazardous polymerization does not occur.

Conditions to avoid None known based on information supplied.

Incompatible materials Strong acids. Strong bases. Strong oxidizing agents. 

Hazardous decomposition products Carbon oxides. 

11. Toxicological information

Information on likely routes of exposure 

Product Information 

Inhalation Specific test data for the substance or mixture is not available. 

Eye contact Specific test data for the substance or mixture is not available. Causes serious eye damage. 
May cause irreversible damage to eyes.  

Skin contact Specific test data for the substance or mixture is not available. May cause irritation.  

Ingestion Specific test data for the substance or mixture is not available. Ingestion may cause 

Melting point / freezing point No data available None known
Initial boiling point and boiling range No data available None known
Flash point > 100.00  °C  /  212  °F Seta Closed Cup 
Evaporation rate No data available None known
Flammability No data available None known
Flammability Limit in Air None known

Upper flammability or explosive 
limits

No data available 

Lower flammability or explosive 
limits

No data available 

Vapor pressure no data available None known 
Relative vapor density No data available  
Relative density 0.9 - 1.1
Water solubility No data available  Soluble in water 
Solubility(ies) miscible
Partition coefficient no data available  None known 
Autoignition temperature >200  
Decomposition temperature None known 
Kinematic viscosity No data available None known 
Dynamic viscosity no data available  
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gastrointestinal irritation, nausea, vomiting and diarrhea. 

Symptoms related to the physical, chemical and toxicological characteristics  

Symptoms Redness. Burning. May cause blindness. 

Acute toxicity .

Numerical measures of toxicity

The following values are calculated based on chapter 3.1 of the GHS document 
ATEmix (oral) 2,669.10  mg/kg 
ATEmix (dermal) 5,720.00  mg/kg 
ATEmix (inhalation-gas) 99,999.00  ppm  
ATEmix (inhalation-vapor) 99,999.00  mg/l  
ATEmix (inhalation-dust/mist) 99,999.00  mg/l 

Component Information 
Chemical name Oral LD50 Dermal LD50 Inhalation LC50 

2-Pyrrolidinone, 1-ethyl-
2687-91-4

= 1350 mg/kg  ( Rat ) > 2000 mg/kg  ( Rat ) > 5.1 mg/L  ( Rat ) 4 h

Lactam = 328 mg/kg  ( Rat ) > 2000 mg/kg  ( Rabbit ) > 80 ppm  ( Rat ) 8 h

Modified Carbon Black 
NOT ASSIGNED 

> 2000 mg/kg > 2000 mg/kg

Delayed and immediate effects as well as chronic effects from short and long-term exposure 

Skin corrosion/irritation May cause skin irritation. 

Serious eye damage/eye irritation Classification based on data available for ingredients. Causes burns. Causes serious eye 
damage.

Respiratory or skin sensitization No information available. 

Germ cell mutagenicity No information available. 

Carcinogenicity No information available. 

Reproductive toxicity Classification based on data available for ingredients. May damage fertility or the unborn 
child.

STOT - single exposure No information available. 

STOT - repeated exposure No information available. 

Aspiration hazard No information available. 

Other adverse effects No information available. 

Interactive effects 
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12. Ecological information

Ecotoxicity 

Chemical name Algae/aquatic plants Fish Toxicity to 
microorganisms

Crustacea

2-Pyrrolidinone, 1-ethyl-
2687-91-4

464 - 999: 96 h Danio 
rerio mg/L LC50 static 

Lactam 250: 72 h 
Desmodesmus

subspicatus mg/L EC50 
84: 96 h Desmodesmus 
subspicatus mg/L EC50 

4600 - 10000: 96 h 
Brachydanio rerio mg/L 

LC50 static 

EC50 = 759 mg/L 30 
min

EC50 > 10000 mg/L 17 
h

Persistence and degradability No information available. 

Bioaccumulation

Component Information 
Chemical name Partition coefficient 

2-Pyrrolidinone, 1-ethyl-
2687-91-4
Lactam

Other adverse effects No information available. 

13. Disposal considerations

Disposal methods

Waste from residues/unused 
products

Dispose of in accordance with local regulations. Dispose of waste in accordance with 
environmental legislation.  

Contaminated packaging Do not reuse empty containers. 

14. Transport information

DOT Not regulated 

TDG Not regulated 

MEX Not regulated 

ICAO (air) Not regulated 

IATA Not regulated 

IMDG Not regulated 
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15. Regulatory information

International Inventories 

Chemical name TSCA DSL/NDSL EINECS/ELI
NCS

ENCS IECSC KECI PICCS AIIC

2-Pyrrolidinone,
1-ethyl-
2687-91-4

X X X X X X 

Lactam X X X X X X X X 

Modified Carbon 
Black 
NOT ASSIGNED 

X X X X X X X X 

Surfactant X X X X 

TSCA Contact supplier for inventory compliance status. 

DSL/NDSL Contact supplier for inventory compliance status. 
EINECS/ELINCS Contact supplier for inventory compliance status. 
ENCS Contact supplier for inventory compliance status. 
IECSC Contact supplier for inventory compliance status. 
KECI Contact supplier for inventory compliance status. 
PICCS Contact supplier for inventory compliance status. 
AIIC Contact supplier for inventory compliance status. 
NZIoC Contact supplier for inventory compliance status. 

Legend:   
TSCA  - United States Toxic Substances Control Act Section 8(b) Inventory  
DSL/NDSL  - Canadian Domestic Substances List/Non-Domestic Substances List  
EINECS/ELINCS  - European Inventory of Existing Chemical Substances/European List of Notified Chemical Substances 
ENCS  - Japan Existing and New Chemical Substances  
IECSC  - China Inventory of Existing Chemical Substances  
KECL  - Korean Existing and Evaluated Chemical Substances  
PICCS  - Philippines Inventory of Chemicals and Chemical Substances  
AIIC  - Australian Inventory of Industrial Chemicals  
NZIoC  - New Zealand Inventory of Chemicals  

US 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 Hazard Categories
Should this product meet EPCRA 311/312 Tier reporting criteria at 40 CFR 370,  refer to Section 2 of this SDS for appropriate 
classifications.

CWA (Clean Water Act)
This product does not contain any substances regulated as pollutants pursuant to the Clean Water Act (40 CFR 122.21 and 40 
CFR 122.42).
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CERCLA
This material, as supplied, does not contain any substances regulated as hazardous substances under the Comprehensive 
Environmental Response Compensation and Liability Act (CERCLA) (40 CFR 302) or the Superfund Amendments and 
Reauthorization Act (SARA) (40 CFR 355).  There may be specific reporting requirements at the local, regional, or state level 
pertaining to releases of this material.
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US State Regulations 

California Proposition 65
To the best of our knowledge, this product does not contain Proposition 65 chemicals. 

U.S. State Right-to-Know Regulations
This product does not contain any substances regulated under applicable state right-to-know regulations 

U.S. EPA Label Information 

EPA Pesticide Registration Number Not applicable 

16. Other information

Chronic Hazard Star Legend * = Chronic Health Hazard  

Key or legend to abbreviations and acronyms used in the safety data sheet 

Legend
SVHC: Substances of Very High Concern for Authorization:
PBT:  Persistent, Bioaccumulative, and Toxic (PBT) Substances  
vPvB:  Very Persistent and very Bioaccumulative (vPvB) Substances 
STOT: Specific Target Organ Toxicity 
ATE: Acute Toxicity Estimate 
LC50: 50% Lethal Concentration 
LD50: 50% Lethal Dose 

Legend  Section 8: EXPOSURE CONTROLS/PERSONAL PROTECTION 

Key literature references and sources for data used to compile the SDS  
Agency for Toxic Substances and Disease Registry (ATSDR)  
U.S. Environmental Protection Agency ChemView Database  
European Food Safety Authority (EFSA)
Environmental Protection Agency  
Acute Exposure Guideline Level(s) (AEGL(s))  
U.S. Environmental Protection Agency Federal Insecticide, Fungicide, and Rodenticide Act  
U.S. Environmental Protection Agency High Production Volume Chemicals  
Food Research Journal
Hazardous Substance Database
International Uniform Chemical Information Database (IUCLID)
National Institute of Technology and Evaluation (NITE)  
Australia National Industrial Chemicals Notification and Assessment Scheme (NICNAS)
NIOSH (National Institute for Occupational Safety and Health)
National Library of Medicine's ChemID Plus (NLM CIP)  

U.S. National Toxicology Program (NTP)  
New Zealand's Chemical Classification and Information Database (CCID)  
Organization for Economic Co-operation and Development Environment, Health, and Safety Publications 
Organization for Economic Co-operation and Development High Production Volume Chemicals Program  
Organization for Economic Co-operation and Development Screening Information Data Set  
World Health Organization

NFPA Health hazards 3 Flammability  1 Instability  0 Special hazards
HMIS Health hazards 3 * Flammability  1 Physical hazards  0 Personal protection  X 

TWA TWA (time-weighted average) STEL STEL (Short Term Exposure Limit) 
Ceiling Maximum limit value Sk* Skin designation
+ Sensitizers
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Prepared By 

Issuing Date 18-Jul-2024
Revision date 18-Jul-2024
Revision Note No information available.  
Disclaimer
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.  

End of Safety Data Sheet 
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: :

: :

1. PRODUCT AND COMPANY IDENTIFICATION

2. HAZARDS IDENTIFICATION

GHS Classification of the substance or mixture

:

:

Label Elements

:

:

:

:

:

:

:

:

3. COMPOSITION/INFORMATION ON INGREDIENTS

:

Ingredients

1-Methoxy-2-propanol 107-98-2 < 20

Dyestuff Confidential < 10

Substance or Mixture Mixture

Components CAS No.
Concentration

 (wt%)

Ethanol 64-17-5 < 70

In case of fire: Use an appropriate extinguishing agent for extinction.

Storage Store in a well-ventilated place. Keep cool.

Disposal Dispose of contents/container in accordance with 
local/regional/national/international regulations.

Other hazards None known

Use only non-sparking tools.

Take precautionary measures against static discharge.

Wear protective gloves/protective clothing/eye protection/face protection.

Avoid release to the environment.

Response IF ON SKIN (or hair): Remove/Take off immediately all contaminated clothing. 
Rinse skin with water/shower.

Precautionary statements

Prevention Keep away from heat/sparks/open flames/hot surfaces. - No smoking.

Keep container tightly closed.

Ground/bond container and receiving equipment.

Use explosion-proof electrical/ventilating/lighting equipment.

Hazard pictograms

Signal word Danger

Hazard statements Highly flammable liquid and vapor.

Harmful to aquatic life with long lasting effects.

Flammable liquid Category 2

Chronic hazards to the aquatic environment Category 3

Product name Jun.17.2020

Jul.19.2024

1/6

Date Prepared

SAFETY DATA SHEET

Revision Date

:

:

Recommended use

:

:

:

Product Name

Emergency telephone number

Ink for ink jet printer

+



4. FIRST-AID MEASURES

Description of first aid measures

:

:

:

:

Most important symptoms and effects, both acute and delayed

:

Recommendations for immediate medical care and special treatment needed

:

5. FIRE-FIGHTING MEASURES

:

:

Specific hazards arising from the substance or mixture

:

Special protective equipment for firefighters

:

6. ACCIDENTAL RELEASE MEASURES

Personal precautions, protective equipment and emergency procedures

:

:

Methods and materials for containment and cleaning up

:

7. HANDLING AND STORAGE

Handling

Handling :

In the case of a cartridge: Not applicable.

At the time of the leakage of contents: Absorb or cover with dry earth, sand or 
other non-combustible material and transfer to sealable containers. Remove all 
sources of ignition. Use spark-proof tools and explosion-proof equipment.

Put on appropriate personal protective equipment (see Section 8). 

Prohibition of dropping and throwing. 

Unsuitable extinguishing media Do not use water jet.

Carbon oxides, nitrogen oxides will form in fire.

Wear suitable protective suit and self-contained breathing apparatus.

Wear appropriate personal protective equipment as specified in section 8. 
Keep unnecessary peoples away. Isolate area. Ensure adequate ventilation.

Environmental precautions Do not release into soil, sewers, river, or the public water courses.

No further relevant information available.

Notes to physician Treat symptomatically.

Extinguishing media

Suitable extinguishing media Carbon dioxide (CO2), Dry chemical, Alcohol-resistant foam, Water spray.

Eye contact Immediately flush eyes with plenty of water, occasionally lifting the upper and 
lower eyelids. Remove contact lenses, if present and easy to remove. Continue 
to rinse for at least 15 minutes.

If eye irritation persists: Get medical advice/attention. 

Ingestion Wash mouth with water and seek medical advice immediately.

Do not induce vomiting.

Inhalation Remove victim to fresh air and keep at rest in a position comfortable for 
breathing.

Get medical advice/attention if you feel unwell.

Skin contact Wash thoroughly with soap and plenty of water while removing all 
contaminated clothes.

If skin irritation occurs: Get medical advice/attention.

3-Methyl-2-butanone 563-80-4 < 3

Butyl acetate 123-86-4 < 1.5
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Hygiene measures :

Storage :

8. EXPOSURE CONTROLS/PERSONAL PROTECTION

Exposure guidelines

Engineering controls

:

Personal protective equipment

:

:

:

:

9. PHYSICAL AND CHEMICAL PROPERTIES

:

:

:

:

:

:

:

:

:

:

:

:

:

:

:

:

:

:

:

Auto-ignition temperature No data available

Decomposition  temperature No data available

Viscosity 2.30 - 2.70 mPa s (25 °C)

Relative density 0.865 (25 °C)

Water solubility Insolubility

Partition coefficient: n-octanol/water No data available

Lower explosion limit No data available

Vapor pressure No data available

Vapor density No data available

Evaporation rate No data available

Flammability (solid, gas) No data available

Upper explosion limit No data available

Melting point No data available

Boiling point 75 °C

Flash point 11.5 °C (Closed Cup)

Color Black

Odor Alcohol odor

pH No data available

Eye protection Safety glasses with side-shields. Goggles.

Skin and body protection Protective suit, Safety shoes.

Physical state Liquid

Engineering measures Adequate ventilation should be provided so that exposure limits are not exceeded. 

Respiratory protection In case of insufficient ventilation, wear suitable respiratory equipment.

Hand protection Impermeable gloves.

3-Methyl-2-butanone 563-80-4 No data available TWA 20 ppm

Butyl acetate 123-86-4 150 ppm, 710 mg/m3
TWA 50 ppm

STEL 150 ppm

Ethanol 64-17-5 1000 ppm, 1900 mg/m3 STEL 1000 ppm

1-Methoxy-2-propanol 107-98-2 No data available
TWA 50 ppm

STEL 100 ppm

Keep containers tightly closed in a dry, cool and well-ventilated place.

Exposure limits

Components CAS No. OSHA PEL ACGIH TLV

Keep away from fire, sparks and heated surfaces. 

Take precautionary measures against electrostatic discharges.

When using do not eat or drink. Wash hands thoroughly after handling.

Do not store ink in high or freezing temperature. 

Keep away from heat and direct sunlight.

Do not store ink with acids, oxidizing agents or explosives.

Avoid contact with skin, eyes and clothing. 

Avoid breathing vapors. Use only in a well-ventilated area.
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10. STABILITY AND REACTIVITY

:

:

:

:

:

:

11. TOXICOLOGICAL INFORMATION

Acute toxicity

:

:

:

:

:

* Ethanol in alcoholic beverages

:

:

:

:

12. ECOLOGICAL INFORMATION

Ecotoxicity

:

:

:

Persistence and degradability Dyestuff Not readily biodegradable.

Bioaccumulation No data available

Mobility in soil No data available

1-Methoxy-2-propanol Fish (carp) LC50 (96 h) 20.8 g/L

Dyestuff Fish LC50 2.0 mg/L

Aspiration hazard No data available

Components Species Value

Ethanol
Fish (Pimephales promelas) LC50 (96 h) >100 mg/L

Crustacea (Ceriodaphnia) LC50 (48 h) 5012 mg/L

Reproductive toxicity No data available

Specific target organ systemic toxicity -
Single exposure

May cause drowsiness or dizziness. [1-Methoxy-2-propanol]

Specific target organ systemic toxicity -
Repeated exposure

No data available

Ethanol * - Group 1 A3 -

1-Methoxy-2-propanol - - A4 -

Carcinogenicity NTP IARC ACGIH EPA

Serious eye damage/eye irritation No data available

Respiratory or skin sensitization No data available

Germ cell mutagenicity No data available

Butyl acetate (rat) 14130 mg/kg (rabbit) >5000 mg/kg No data available

Skin corrosion/irritation No data available

1-Methoxy-2-propanol (rat) 6100 mg/kg (rabbit) 13000 mg/kg (mouse) 7395 - 9258 ppm/4h

3-Methyl-2-butanone (rat) 2572 mg/kg (rabbit) >5000 mg/kg (rat) 7810 ppm/4 h

Components Oral LD50 Dermal LD50 Inhalation LC50

Ethanol (rat) 6200 mg/kg (rabbit) LDLo 20000 mg/kg (rat) 63000 ppm/4 h

Conditions to avoid High temperature, heat, sparks, flames and other sources of ignition. Oxidizing 
condition.

Incompatible materials Strong oxidizing agents.

Hazardous decomposition products Carbon oxides, nitrogen oxides will form in fire.

Reactivity No hazardous reactions with proper storage and handling.

Chemical stability The product is stable under normal conditions.

Possibility of hazardous reactions No hazardous reactions with proper storage and handling.
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13. DISPOSAL CONSIDERATIONS

:

:

14. TRANSPORT INFORMATION

International Regulations

:

:

:

:

Sea transport

IMDG-Code

:

:

:

:

:

Air transport

ICAO-TI/IATA-DGR

:

:

:

:

Land transport

DOT

ADR/RID

:

:

:

:

15. REGULATORY INFORMATION

Follow all regulations in your country.

16. OTHER INFORMATION

:

:

Literature Reference SDS of raw material manufacturer

NITE-CHRIP: Chemical Risk Information Platform 

3E Insight for Chemicals

ECHA: Information on Chemicals

Revision date Jul.19.2024

Packing group II

UN number 1210

UN proper shipping name Printing Ink

Class Class 3

UN proper shipping name Printing Ink

Class Class 3

Packing group II

Packing group II

Marine pollutant No

UN number 1210

UN number 1210

UN proper shipping name Printing Ink

Class Class 3

UN proper shipping name Printing Ink

Class Class 3

Packing group II

Appropriate disposal methods Dispose of waste material in accordance with local, state and federal pollution 
regulations.

Contaminated packaging When disposing of an empty container, dispose after removing contents 
materials completely. Dispose of this material and its container according to 
your country law.

UN number 1210

5/6

: :

: :

Product name Jun.17.2020

Jul.19.2024

Date Prepared

SAFETY DATA SHEET

Revision Date



Further information

The information contained herein is based on the current knowledge. This Safety Data Sheet is intended to 
describe our products in correctness of safety requirements. It should not therefore be construed as guaranteeing 
specific properties. The data applies to only usual handing.
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