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Attachment A:

Business Certificate



I, Mac Warner, Secretary of State,

of the State of West Virginia, hereby certify that

FORM ENERGY, INC.

has filed the appropriate registration documents in my office according to the provisions of the
West Virginia Code and hereby declare the organization listed above as duly registered with the

Secretary of State’s Office.

Given under my hand and 
the Great Seal of West Virginia

on this day of
January 17, 2023

_______________________________________________________

Secretary of State
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Scale:

Project Manager:

Drawn by:

Checked by:

Approved by:

Project No.

File Name:

Date:

Site is adjacent west of WV-2
and WV-105 intersection.
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ATTACHMENT C

INSTALLATION AND STARTUP SCHEDULE

This permit application is for the installation of a new iron air battery manufacturing facility 

at the location in Weirton, West Virginia. Installation will occur in three phases. Phase 1 and 

2 will begin simultaneously, to install the 5MW and 50MW facilities on the site. Phase 3 will 

begin within 5 years after production has begun for Phase 1 and 2 and will include a scaleup 

of the facility to 500MW. Installation of equipment for Phase 1 and 2 will commence upon 

issuance of the permit and it is anticipated that it will take approximately four months to 

install the equipment with startup occurring shortly thereafter. Installation of the Phase 1 

and 2 equipment is anticipated to begin in December of 2023 with startup anticipated to 

begin in March of 2024. Phase 3 equipment and scaleup is anticipated to begin in March of 

2029, subject to change.
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ATTACHMENT D

REGULATORY DISCUSSION

The facility is required to comply with the requirements contained in the applicable 

provisions of the following regulations.

45CSR7 

Sets state imposed opacity and particulate matter mass emission standards for the 

chemical process and the natural gas fired units. The facility must maintain 

compliance with the most stringent limit between the state rule, federal rule and 

source specific permit conditions. The chemical processes are controlled by dust 

collectors and scrubbers which act to provide compliance with the rule. The gas fired 

units burn natural gas and will comply with the rule based on the fuel combusted.

45CSR10 

Sets state imposed sulfur dioxide mass emission standard for fuel burning units, 

such as the furnaces, ovens, and heaters. The facility must maintain compliance with 

the most stringent limit between the state rule, federal rule and source specific 

permit conditions. The furnaces, ovens, and heaters burn natural gas and will comply 

with the rule based on the fuel combusted.

45CSR13 

Stationary Sources of Air Pollutants, Notification Requirements, Temporary Permits, 

This rule establishes criteria for permitting construction of stationary sources of air 

pollution, including all sources at the Form Energy facility included in this application.

45CSR16 

This rule establishes standards of performance for new stationary sources of air 

pollution. 

45CSR17 

handling, 

This rule establishes standards for particulate matter air pollutant sources, including 

the powders used in the Form Energy process and the natural-gas fired equipment 

used in the process.

45CSR21 



This rule establishes standards for volatile organic compound air pollutant sources,

including the solvents used in the Form Energy process and the natural-gas fired 

equipment used in the process.

45CSR22 

This program established fees to be paid to the state. This facility is a non-Title V 

source and will pay fees under Regulation 22.

45CSR30 Requirements for operating permits

The facility is a non-Title V source and is not required to pay fees or obtain a permit 

under this regulation.

45CSR31 

This rule establishes criteria for confidential information, including the proprietary 

process related information in the Form Energy process.
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Attachment F:

Detailed Process Flow Diagram(s)
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ATTACHMENT G

PROCESS DESCRIPTION

The proposed facility will produce iron-air batteries. Each individual battery module is about 

the size of a side-by-side washer/dryer set and contains a stack of approximately 50 one 

meter-tall cells. The cells include iron and air electrodes, the parts of the battery that enable 

the electrochemical reactions to store and discharge electricity. Each of these cells are filled 

with water-based, non-flammable electrolyte.

Iron-

air batteries could solve some of the lithium energy storage limitations. Lithium-ion 

batteries expand energy over only a short period of time and the compound lithium is not 

readily available, and can explode. Iron-air batteries are less expensive to create and last 

longer with no risk of thermal runaway, no heavy metals, and high recyclability.

The iron-air batteries are produced in four stages: anode, cathode 1, cathode 2, and 

assembly.

Anode

Iron powder and Zinc Sulfide powder are received and stored in bulk bags. The first step is 

powder processing. The iron powder is discharged from bulk bags into a rotary splitter then 

discharged from drums to sieving and blending with the Zinc Sulfide powder and additive of 

a polyolefin oil. The second step is current collector preparation where sheet pans and 

carrier plates are received, cleaned, inspected, and assembled. The third step is current 

collector fill where the powders are filled into dies and transferred to the next step. The 

fourth step is an optional cold pressing step and then front facing addition where metal is 

placed on front of the pan. The fifth step is processing where the pans are heated in a 

furnace. The sixth step is facing and busbar welding then carrier plate disassembly, if 

needed. The seventh step is inspection. The eighth step is compression cage addition. The 

ninth step is packaging and shipping before going to the Assembly step (see description 

below). A dust collector is used in this line to control particulate matter from the powder 

processing.

Cathode 1 

The dry powders, carbon black, heat and shear sensitive binder, and powdered plastic 

binder, as well as the wet ingredients, Isopar L, are received. An active material is made as 

well as a back material for the back of the electrode, made of a mix of powder and wet 

ingredients. Once the powders are lubricated with the solvent, the materials are held at a 

dwell temperature, below the flash point. The materials are then loaded into an extruder 

and extruded into a roll of 2-3 mm film. The roll then goes through a calendaring process to 

elongate the material. Solvent drying then occurs to extract the processing solvent. Finally,

the materials are laminated in a heated press. A dust collector is used in this line to control 

particulate matter from the powder processing. Also, a recuperative thermal oxidizer is used 

in this line to control volatile organic compounds from Isopar L.

CLAIMED CONFIDENTIAL



Cathode 2

Isopropyl alcohol is mixed with mercaptopropionic acid, nickel nitrate, and iron chloride, in a 

dip tank. Metal mesh, once received and staged in racks, is hoisted into the dip tank to be 

coated then transported to a calcination oven. The mesh is dried, heated, and then cooled 

on a conveyance system through the oven. A recuperative thermal oxidizer is used in this 

line to control volatile organic compounds from isopropyl alcohol.

Assembly

The assembly stage consists of taking the anode and cathode 1 and 2 products and 

producing a final module and cell. The module assembly consists of pallet building, cell 

loading, electrical installation, electrical testing, ancillary systems, and end of line testing. 

The cell assembly consists of stacking the cells, insertion, sealing, pressure testing, final 

assembly, and end of the line testing.
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Attachment H:

Material Safety Data Sheets (MSDS)

Binder 1.2 - PTFE Fine Powder

Binder 3.1 - Micro Binder Powder

Carbon Black

Carbon 1

Carbon 2

Carbon 4

Carbon 5

Catalyst 4  Lanthanum Strontium Manganite

Fiber 1  PTFE Fluoropolymer Fiber

 Isopropyl Alcohol 99%

 Iron Powder

 Isopar L Fluid

 Rhino 3155 Hardener

 Polyalphaolefin Oil

 Nickel (II) Nitrate, Hexahydrate

 Iron (III) Chloride, Anhydrous

 3-Mercaptopropionionic Acid

 Form Oil
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SOLTEX, INC. 
3707 FM 1960 West, Suite 560 

Houston, TX  77068 
Phone: 281 587-0900  Fax: 281 587-1998 

www.soltexinc.com

Material Safety Data Sheet 
ACETYLENE BLACK

SECTION 1 PRODUCT AND COMPANY IDENTIFICATION 

Product Number(s): 48PT, 54PT, 57PT, AB100%, AB100%-01, AB100%-03, AB50%-01, AB50%-03, 
AB50%- 04,  AB75%-04, AB50%, AB50%, AB50P, AB50P, A50X, AB75%, AB75%-03,  ABC55, 
ABC55ZPBAG, SS,  0001036931, 0001036933, ABALKA,  0001036932, 0001036934, 0001036939, 
0001036940, 0001036941, 0001036943, 0001036944, 0001036949, 0001036950, 0001036951, 
0001036952, 0001036953, 0001036954, 0001036955, 0001036956, 0001036957, 0001036958, 
0001036959, 0001036960, 0001036961, 0001036962, 0001036963, 0001036964, 0001036965, 
0001036966, 0001036967, 0001036968, 0001036969, 0001036970, 0001036971, 0001036972, 
0001036973, 0001036974, 0001036975, 0001036976, 0001036977, 0001036978, 0001036979, 
0001036936,  0001036936, 0001036935,  0001036937, 0001036945, 0001036946, 0001036947, 
0001036948, 01036938, 001036980 

Synonyms: SHAWINIGAN BLACK; Soltex ACE BLACK: CARBON BLACK  

Emergency Phone Number: CHEMTREC (800) 424-9300 

Other Safety Information: (281) 587-0900 

SECTION 2 COMPOSITION/ INFORMATION ON INGREDIENTS 
COMPONENT CAS NUMBER AMOUNT
CARBON BLACK 1333-86-4 100.00 % weight  

Occupational Exposure Limits:  
Component Limit TWA STEL Ceiling Notation CARBON  
BLACK ACGIH_TLV 3.5 mg/m3 NA NA NA CARBON  
BLACK OSHA_PEL 3.5 mg/m3 NA NA NA  

SECTION 3 HAZARDS IDENTIFICATION  

EMERGENCY OVERVIEW: 

Odorless black powder.  
MAY CAUSE RESPIRATORY TRACT IRRITATION IF INHALED  

******************************************************************************
IMMEDIATE HEALTH EFFECTS:
Eye: Not expected to cause prolonged or significant eye irritation.  
Skin: Not expected to be harmful to internal organs if absorbed through the skin. Contact with the skin is not 
expected to cause prolonged or significant irritation.
Ingestion: Not expected to be harmful if swallowed. 
Inhalation: The dust from this material may cause respiratory irritation. Symptoms of respiratory irritation may 
include coughing and difficulty breathing.  
DELAYED OR OTHER HEALTH EFFECTS:  
Cancer: May cause cancer in laboratory animals, but the available information is inadequate to determine if this 
material can cause cancer in humans. See Section 11 for additional information. Risk depends on duration and level 
of exposure.  
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SECTION 4 FIRST AID MEASURES
Eye: No specific first aid measures are required because this material is not expected to cause eye irritation. As a 
precaution, remove contact lenses, if worn, and flush eyes with water.  
Skin: To remove the material from skin, use soap and water. Discard contaminated clothing and shoes or thoroughly 
clean before reuse. 
Ingestion: If swallowed, do not induce vomiting. Give the person a glass of water or milk to drink and get medical 
attention. Never give anything by mouth to an unconscious person. 
Inhalation: Move the exposed person to fresh air.  If not breathing, give artificial respiration.  If breathing is 
difficult, give oxygen.  Get medical attention if breathing difficulties continue. .  

SECTION 5 FIRE FIGHTING MEASURES 
The ignition temperature of this material in air is approximately 900C. If ignited, flames may not be visible in the 
burning powder. Some heat and smoke may be noticeable. Soaking with water may spread the fire due to the 
burning powder floating on the water. High pressure fire extinguishing equipment may blow the burning powder 
into other areas resulting in more fires. 
RECOMMENDED ACTION: If possible, isolate the burning powder into an open area (preferably outside), 
monitor, and allow the fire to burn itself out. Gently applying a fine water mist to the area of the fire may be helpful. 
Stop spraying if water starts to puddle. Eliminating the source of oxygen may also be helpful. DO NOT spray with 
high pressure fire extinguishers.  
NFPA RATINGS: Health:1 Flammability: 1 Reactivity: 0
FLAMMABLE PROPERTIES: Flashpoint: NDA Autoignition: 900°C (1652°F) Flammability (Explosive) 
Limits (% by volume in air): Lower: NA Upper:  
NA PROTECTION OF FIRE FIGHTERS:  
Fire Fighting Instructions: For fires involving this material, do not enter any enclosed or confined fire space 
without proper protective equipment, including self-contained breathing apparatus. This material will burn although 
it is not easily ignited.  
Combustion Products: Normal combustion forms carbon dioxide and water vapor; incomplete combustion can 
produce carbon monoxide.    

SECTION 6 ACCIDENTAL RELEASE MEASURES
Spill Management: Clean up spills immediately, observing precautions in Exposure Controls/Personal Protection 
section. Sweep up material and place in a disposable container. 
Reporting: Based on information available to Soltex, Inc., this product is neither listed as a hazardous waste nor 
does it exhibit any of the characteristics that would cause it to be classified or disposed of as a RCRA hazardous 
waste.

SECTION 7 HANDLING AND STORAGE 

HANDLING
Technical Measures /Precautions Provide suitable exhaust in work areas if the product is handled in the 

open air. Avoid dust suspension in air. 

STORAGE
Technical Measures/Storage Conditions  Protect form damp conditions at normal ambient temperatures. Keep 

containers tightly sealed. 

PACKAGING MATERIALS
Recommended Multi-ply paper sacks. Keep product in original containers or within 

sealed/waterproof hoppers. 

OTHER INFORMATION A cloud of acetylene black has an explosion index of 0.1 indicating that 
no explosion was obtained in the course of trials with flames or electric 
sparks.
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SECTION 8 EXPOSURE CONTROLS/PERSONAL PROTECTION 
GENERAL CONSIDERATIONS:
Consider the potential hazards of this material (see Section 3), applicable exposure limits, job activities, and other 
substances in the work place when designing engineering controls and selecting personal protective equipment. If 
engineering controls or work practices are not adequate to prevent exposure to harmful levels of this material, the 
personal protective equipment listed below is recommended. The user should read and understand all instructions 
and limitations supplied with the equipment since protection is  
usually provided for a limited time or under certain circumstances. 
PERSONAL PROTECTIVE EQUIPMENT: Eye/Face Protection: No special eye protection is normally required. 
Where splashing is possible, wear safety glasses with side shields as a good safety practice. Skin Protection: Wear 
impervious protective clothing to prevent skin contact. Selection of protective clothing may include gloves, apron, 
boots, and complete facial protection depending on operations conducted. Users should determine acceptable 
performance characteristics of protective clothing. Consider physical requirements and other substances present 
when selecting protective clothing. Suggested materials for protective gloves include: No skin protection is 
ordinarily required under normal conditions of use.  
Respiratory Protection: Wear a NIOSH approved respirator that provides protection when working with this material 
if exposure to harmful levels of airborne material may occur, such as: Air-Purifying Respirator for Dusts and Mists  
Occupational Exposure Limits:  
Component Limit TWA STEL Ceiling Notation CARBON  
BLACK ACGIH_TLV 3.5 mg/m3 NA NA NA CARBON BLACK  
OSHA_PEL 3.5 mg/m3 NA NA NA  

SECTION 9 PHYSICAL AND CHEMICAL PROPERTIES APPEARANCE AND ODOR
Odorless black powder. pH: 6.5 - 7.5  
VAPOR PRESSURE: NA 
VAPOR DENSITY (AIR=1): NA  
BOILING POINT: 3500°C (6332°F)  
SOLUBILITY: NDA  
DENSITY: 1.75 g/cm3

SECTION 10 STABILITY AND REACTIVITY
Chemical Stability: This material is considered stable under normal ambient and anticipated storage and handling 
conditions of temperature and pressure. Conditions to Avoid: No Data Available Incompatibility With Other 
Materials: No data available Hazardous Decomposition  
Products: No Data Available Hazardous Polymerization: Hazardous polymerization will not occur.  

SECTION 11 TOXICOLOGICAL INFORMATION IMMEDIATE HEALTH EFFECTS
Acute Oral Toxicity: The oral LD50 is undetermined.  
Acute Dermal Toxicity: The dermal LD50 is undetermined. 
Eye Irritation: This material is not expected to be irritating to the eyes. 
Skin Irritation: This material is not expected to be irritating to the skin.  
Respiratory Tract Irritation: This material is a mild irritant to the respiratory tract.  

ADDITIONAL TOXICOLOGY INFORMATION:
The International Agency for Research on Cancer (IARC) has classified carbon black as a Group 2B carcinogen 
(possibly carcinogenic to humans) based on sufficient evidence in animals and inadequate evidence in humans. 
Carbon black has not been listed as a carcinogen by the National Toxicology Program   the Occupational Safety and 
Health Administration. Acetylene black, a high purity carbon black, is made from the thermal decomposition of 
acetylene gas. It is a pure form of carbon containing less than 0.2 ppm polycyclic aromatic hydrocarbons (PAHs). 
Therefore, acetylene black is not expected to directly interact with DNA to present a cancer risk by skin exposure or 
by inhalation. However, chronic inflammation, lung  
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fibrosis, and lung tumors have been observed in rats in studies in which rats inhaled carbon black for a lifetime at 
concentrations that overwhelmed the lung particle clearance mechanisms and caused the carbon black to accumulate 
in the lung. Results of these studies indicate that tumors were caused by the physical effect of overloading the lungs 
with particles and suggest that exposures below the exposure limit would not cause adverse health effects. Studies of 
workers in the carbon black industry indicate that elevated rates of lung cancer have not been associated with 
occupational exposures to carbon black. Studies in Eastern Europe of workers heavily exposed to carbon black 
reported respiratory diseases including bronchitis, fibrosis, pneumoconiosis, emphysema, and rhinitis, but not 
cancer; however, these studies are of questionable validity, due to inadequate study design and methodology, lack of 
appropriate controls for cigarette smoking, and confounding with concurrent exposures to other substances. Studies 
of workers in the carbon black production industries of North America and Western Europe show that pulmonary 
effects of exposure to carbon black are limited to slight radiological changes in the lung, chronic bronchitis, and 

slight reduction in lung function. Tumors induced in rat lungs by carbon black, as well as other biologically inert 
particles, under conditions of overload may be rat-specific effects as they are not seen in mice or  
hamsters tested under similar conditions or in studies of carbon black workers. We believe that the data  
presently available for carbon black do not support a significantly increased risk of cancer or other adverse health 
effects for workers when precautions outlined in this document are followed.  

SECTION 12 ECOLOGICAL INFORMATION 
ECOTOXICITY:  
The toxicity of this material to aquatic organisms has not been evaluated. Consequently, this material should be kept 
out of sewage and drainage systems and all bodies of water.  
ENVIRONMENTAL FATE:  
This material is not expected to present an environmental problem.  
physical properties and analysis for regulated components may be necessary to make a correct determination. If this 
material is classified as a hazardous waste, federal law requires disposal at a licensed hazardous waste disposal 
facility.

SECTION 13 DISPOSAL CONSIDERATIONS
Use material for its intended purpose or recycle if possible.  This material, if it must be discarded, may meet the 
criteria of a hazardous waste as defined by US EPA under RCRA (40 CFR 261) or other State and local regulations.  
Measurement of certain physical properties and analysis for regulated components may be necessary to make a 
correct determination.  If this material is classified as a hazardous waste, federal law requires disposal at a licensed 
hazardous waste disposal facility. 

SECTION 14 TRANSPORT INFORMATION 
The description shown may not apply to all shipping situations. Consult 49CFR, or appropriate Dangerous Goods 
Regulations, for additional description requirements (e.g., technical name) and mode-specific or quantity-specific 
shipping requirements.  

US DOT  
NOT REGULATED AS A HAZARDOUS MATERIAL OR DANGEROUS GOODS FOR TRANSPORTATION  
ICAO / IATA  
NOT REGULATED AS A HAZARDOUS MATERIAL OR DANGEROUS GOODS FOR TRANSPORTATION  
IMO / IMDG  
NOT REGULATED AS A HAZARDOUS MATERIAL OR DANGEROUS GOODS FOR TRANSPORTATION 
RID / ADR  
NOT REGULATED AS A HAZARDOUS MATERIAL OR DANGEROUS GOODS FOR TRANSPORTATION  
SECTION 15 REGULATORY INFORMATION SARA 311/312 CATEGORIES: 1. Immediate  
(Acute) Health Effects: YES  
1. 2. Delayed (Chronic) Health Effects: YES  
2. 3. Fire Hazard: NO  



SOLTEX, INC. 
3707 FM 1960 West, Suite 560 

Houston, TX  77068 
Phone: 281 587-0900  Fax: 281 587-1998 

www.soltexinc.com

3. 4. Sudden Release of Pressure Hazard: NO  
4. 5. Reactivity Hazard: NO  

REGULATORY LISTS SEARCHED:  
04A = IARC Group 1 12 = TSCA Section 8(a) PAIR 21 = TSCA Section 5(a) 04B = IARC Group 2A 13 = TSCA 
Section 8(d) 25 = CAA Section 112 HAPs 04C = IARC Group 2B 15 = SARA Section 313 26 = CWA Section 311 
05 = NTP Carcinogen 16 = CA Proposition 65 28 = CWA Section 307 06 = OSHA Carcinogen 17 = MA RTK 30 = 
RCRA Waste P-List 09 = TSCA 12(b) 18 = NJ RTK 31 = RCRA Waste  
U-List 10 = TSCA Section 4 19 = DOT Marine Pollutant 32 = RCRA Appendix VIII 11 = TSCA Section 8(a) CAIR 
20 = PA RTK 33 = MN Hazardous Substance.The following components of this material are found on the 
regulatory lists indicated. CARBON BLACK 04C, 17, 18, 20, 33  

CHEMICAL INVENTORY LISTINGS:  
AUSTRALIA: All the components of this material are listed on the Australian Inventory of Chemical Substances 
(AICS). CANADA: All the components of this material are on the Canadian Domestic Substances List (DSL). 
PEOPLE'S REPUBLIC OF CHINA: All the components of this product are listed on the draft Inventory of Existing 
Chemical Substances in China. EUROPEAN UNION: All the components of this material are in compliance with 
the EU Seventh Amendment Directive 92/32/EEC.  
JAPAN: All the components of this product are on the Existing & New Chemical Substances (ENCS) inventory in 
Japan, or have an exemption from listing. KOREA: All the components of this product are on the Existing 
Chemicals List (ECL) in Korea.  
PHILIPPINES: All the components of this product are listed on the Philippine Inventory of Chemicals and Chemical 
Substances (PICCS). UNITED STATES: All of the components of this material are on the Toxic Substances Control 
Act (TSCA) Chemical Inventory.  

SECTION 16 OTHER INFORMATION NFPA RATINGS
Health: 1 Flammability: 1 Reactivity: 0 (0-Least, 1-Slight, 2-Moderate, 3-High, 4-Extreme, PPE:- Personal 
Protection Equipment Index recommendation, *- Chronic Effect Indicator). These values are obtained using the 
guidelines or published evaluations prepared by the National Fire Protection Association (NFPA) or the  

REVISION STATEMENT: This revision updates the transportation information, please review section 14. 
ABBREVIATIONS THAT MAY HAVE BEEN USED IN THIS DOCUMENT: TLV -Threshold Limit Value TWA 
- Time Weighted Average STEL -Short-term Exposure Limit PEL - Permissible Exposure Limit ACGIH -American 
Conference of Government Industrial Hygienists OSHA - Occupational Safety &  
Health NIOSH -National Institute of Safety & Health NFPA - National Fire Protection Agency WHMIS -Workplace 
Hazardous Materials Information System IRAC - Intl. Agency for Research on Cancer EINECS -European 
Inventory of existing Commercial Chemical Sales RCRA - Resource Conservation Recovery  
Act SARA -Superfund Amendments and Reauthorization Act. TSCA - Toxic Substance Control Act EC50 -
Effective Dose LC50 - Lethal Concentration LD50 -Lethal Dose CAS - Chemical Abstract Service  
Number NDA -No Data Available NA - Not Applicable <= -Less Than or Equal To >= - Greater Than or Equal To 
CNS -Central Nervous System  
Prepared according to the OSHA Hazard Communication Standard (29 CFR 1910.1200) and the ANSI  
MSDS Standard (Z400.1) by EHS Product Stewardship Group, Soltex, Inc., Houston, TX 77068  

The above information is based on the data of which we are aware and is believed to be correct as of the date hereof. 
Since this information may be applied under conditions beyond our control and with which we may be unfamiliar 
and since data made available subsequent to the date hereof may suggest modifications of the information, we do not 
assume any responsibility for the results of its use. This information is furnished upon condition that the person 
receiving it shall make his own determination of the suitability of the material for his particular purpose.  

                                                                          REVISED 03/19/10



SAFETY DATA SHEET

1. IDENTIFICATION OF THE SUBSTANCE/PREPARATION AND OF THE COMPANY/UNDERTAKING

Product name: BLACK PEARLS  2000 Carbon Black

Product code: BP2000

Synonyms: Carbon Black, Furnace Black

This SDS is valid for
the following grades:

Carbon Black grade series:  BLACK PEARLS®, ELFTEX®, MOGUL®, MONARCH®, REGAL®,

, SHOBLACK , DL ,

PROPEL , LITX , and PBX  carbon black. Oxidized grades include:  BLACK PEARLS® /
MOGUL® L, BLACK PEARLS® / MOGUL® E, MOGUL® H, and REGAL® 400/400R carbon
black.  *Excludes: BLACK PEARLS® / MONARCH® 1000, 1300, 1400, 1500; BLACK
PEARLS® 1300B1; Monarch® 4750; and Black Pearls® 4350/4750 carbon black; and all oil
pellet grades..

Recommended use: Additive/Filler for plastic and rubber, Pigment, Chemical reagent, Batteries, Refractories,
Various

Restrictions on use: Not Applicable.

Supplier:

Emergency Telephone Number: US: CHEMTREC: 1-800-424-9300 or 1-703-527-3887
International CHEMTREC: +1 703-741-5970 or +1-703-527-3887

2. HAZARDS IDENTIFICATION

Classification

OSHA Regulatory Status: This chemical is considered hazardous by the United States 2012 OSHA Hazard
Communication Standard (29 CFR 1910.1200).

Label Elements: 

Prepared in accordance with the United States Hazard Communication
Standard: 29 CFR 1910.1200 (2012)

Revision date: 29-Jan-2018

Cabot Corporation
800 Tashmoo Avenue
Sarnia,
Ontario N7T 7N4
CANADA
Tel: +1 519 336 2261
Fax: +1 519 339 8273

Cabot Corporation
157 Concord Road
Billerica, MA 01821
UNITED STATES
Tel:  1-978-663-3455
Fax:  1-978-670-6955

Combustible dust

___________________________________________________________________________________________
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Product code: BP2000 Product name: BLACK PEARLS  2000 Carbon
Black

Revision date: 29-Jan-2018

Pictogram: None

Signal Word: WARNING

Hazard statements: May form combustible dust concentrations in air

Precautionary Statements -
Prevention

Hazards not otherwise classified (HNOC)

Do not expose to temperatures above 300°C. Hazardous products of combustion can include carbon monoxide, carbon
dioxide, oxides of sulfur, and organic products.

Potential health effects

Principle Routes of Exposure: Inhalation, Eye contact, Skin Contact

Eye Contact: May cause mechanical irritation. Avoid contact with eyes.

Skin Contact: May cause mechanical irritation, soiling, and skin drying. Avoid contact with skin. No
cases of sensitization in humans have been reported.

Inhalation: Dust may be irritating to respiratory tract. Provide appropriate local exhaust ventilation
at machinery and at places where dust can be generated. See also Section 8.

Ingestion: Adverse health effects are not expected. See Section 11.

Carcinogenicity: Carbon Black is listed as an IARC (International Agency for Research on Cancer) Group 2B
substance (possibly carcinogenic to humans). See also Section 11.

Target Organ Effects: Lungs, See Section 11

Medical Conditions Aggravated by
Exposure:

Asthma, Respiratory disorder

Potential Environmental Effects: None known. See Section 12.

___________________________________________________________________________________________
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Product code: BP2000 Product name: BLACK PEARLS  2000 Carbon
Black

Revision date: 29-Jan-2018

3. COMPOSITION/INFORMATION ON INGREDIENTS

Synonyms: Carbon Black, Furnace Black.

Chemical name CAS No weight-% Trade secret

Carbon Black 1333-86-4 100

4. FIRST AID MEASURES

FIRST AID MEASURES

Skin Contact Wash thoroughly with soap and water. Seek medical attention if symptoms develop.

Eye contact Flush eyes immediately with large amounts of water for 15 minutes. Seek medical
attention if symptoms develop.

Inhalation If cough, shortness of breath or other breathing problems occur, move to fresh air.  Seek
medical attention if symptoms persist.  If necessary, restore normal breathing through
standard first aid measures.

Ingestion Do not induce vomiting.  If conscious, give several glasses of water.  Never give anything
by mouth to an unconscious person.

Most important symptoms and effects, both acute and delayed

Symptoms: The most important known symptoms and effects are described in Section 2 and/or in
Section 11.

Indication of any immediate medical attention and special treatment needed

Note to physicians: Treat symptomatically.

5. FIRE-FIGHTING MEASURES

Suitable Extinguishing Media: Use foam, carbon dioxide (CO2), dry chemical or water spray.  A fog is recommended if
water is used.

Unsuitable Extinguishing Media: DO NOT USE a solid water stream as it may scatter and spread fire. DO NOT USE high
pressure media which could cause formation of a potentially explosible dust-air mixture.

Specific hazards arising from the
chemical:

It may not be obvious that carbon black is burning unless the material is stirred and
embers and/or sparks are apparent.  Carbon black that has been on fire should be
observed closely for at least 48 hours to ensure no smoldering material is present.
Burning produces irritant fumes. The product is insoluble and floats on water. If possible,
try to contain floating material.

Hazardous combustion products: Carbon monoxide (CO). Carbon dioxide (CO2). Sulphur oxides.

Protective equipment and
precautions for firefighters:

Wear suitable protective equipment. In the event of fire, wear self-contained breathing
apparatus. Wet carbon black produces very slippery walking surfaces.

6. ACCIDENTAL RELEASE MEASURES

___________________________________________________________________________________________
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Black
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Personal precautions, protective equipment and emergency procedures

Personal precautions: CAUTION:  Wet carbon black produces slippery walking surfaces. Avoid dust formation.
Ensure adequate ventilation. Use personal protective equipment. See also Section 8.

Environmental Precautions:

Environmental Precautions: Contain spilled product on land, if possible. The product is insoluble and floats on water.
Any product that reaches water should be contained. Local authorities should be advised
if spillages cannot be contained.

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: If the spilled material contains dust or has the potential to create dust, use
explosion-proof vacuums and/or cleaning systems suitable for combustible dusts. Use of
a vacuum with high efficiency particulate air (HEPA) filtration is recommended. Do not
create a dust cloud by using a brush or compressed air. Dry sweeping is not
recommended. Water spray will produce very slippery walking surfaces and will not result
in satisfactory removal of carbon black contamination. Pick up and transfer to properly
labelled containers. See Section 13.

7. HANDLING AND STORAGE

Precautions for safe handling

Advice on safe handling: Avoid contact with skin and eyes. Avoid dust formation. Do not breathe dust. Provide
appropriate local exhaust ventilation at machinery and at places where dust can be
generated. Do not create a dust cloud by using a brush or compressed air. Dust may form
explosible mixture in air.

Take precautionary measures against static discharges. All metal parts of the mixing and
processing equipment must be earthed/grounded. Ensure all equipment is electrically
earthed/grounded before beginning transfer operations. Fine dust is capable of
penetrating electrical equipment and may cause electrical shorts. If hot work (welding,
torch cutting, etc.) is required the immediate work area must be cleared of carbon black
product and dust.

Conditions for safe storage, including any incompatibilities

Storage Conditions: Keep in a dry, cool and well-ventilated place. Keep away from heat and sources of
ignition. Do not store together with strong oxidizing agents. Do not store together with
volatile chemicals as they may be adsorbed onto product. Keep in properly labeled
containers.

Carbon black is not classifiable as a Division 4.2 self-heating substance under the UN test
criteria. However, the UN criteria for determining if a substance is self-heating is volume
dependent, i.e., the auto-ignition temperature decreases with increasing volume. This
classification may not be appropriate for large volume storage containers.

Before entering vessels and confined spaces containing carbon black, test for adequate
oxygen, flammable gases and potential toxic air contaminants. Dust deposits should not
be allowed to accumulate on surfaces, as these may form an explosible mixture if they

___________________________________________________________________________________________
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Product code: BP2000 Product name: BLACK PEARLS  2000 Carbon
Black
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are released in the atmosphere in sufficient concentrations.

Incompatible materials: Strong oxidizing agents.

8. EXPOSURE CONTROLS/PERSONAL PROTECTION

Exposure guidelines: The table below is a summary.   Please see the specific legislation for complete
information.

Carbon Black, CAS RN 1333-86-4: Argentina: 3.5 mg/m3, TWA
Australia: 3.0 mg/m3, TWA inhalable
Belgium: 3.6 mg/m3, TWA
Brasil: 3.5 mg/m3, TWA
Canada (Ontario): 3.0 mg/m3, TWA inhalable
China: 4.0 mg/m3, TWA; 8.0 mg/m3, STEL
Colombia: 3.0 mg/m3, TWA inhalable
Czech Republic: 2.0 mg/m3, TWA
Finland: 3.5 mg/m3, TWA; 7.0 mg/m3, STEL
France - INRS: 3.5 mg/m3, TWA/VME inhalable
Hong Kong: 3.5 mg/m3, TWA
Indonesia: 3.5 mg/m3, TWA/NABs
Ireland: 3.5 mg/m3, TWA; 7.0 mg/m3, STEL
Italy: 3.0 mg/m3, TWA inhalable
Japan SOH: 4.0 mg/m3, TWA; 1.0 mg/m3, TWA respirable
Korea: 3.5 mg/m3, TWA
Malaysia: 3.5 mg/m3, TWA
Netherlands - MAC: 3.5 mg/m3, TWA inhalable
Mexico: 3.5 mg/m3, TWA
Norway: 3.5 mg/m3, TWA
Poland: 4.0 mg/m3 TWA (NDS) (applies to carbon black containing benzo(a)pyrene <35 mg
in 1 kg of carbon black, total inhalable dust)
Sweden: 3.0 mg/m3, TWA
United Kingdom - WEL: 3.5 mg/m3, TWA inhalable; 7.0 mg/m3, STEL inhalable
US ACGIH - TLV: 3.0 mg/m3, TWA inhalable
US OSHA - PEL: 3.5 mg/m3, TWA

NOTE:

(1) Unless otherwise indicated as "respirable" or "inhalable", the exposure limit represents a "total" value. The inhalable
exposure limit has been demonstrated to be more restrictive than the total exposure limit, by a factor of approximately 3.
(2) In its facilities globally, Cabot Corporation manages to the US ACGIH TLV of 3.0 mg/m3 TWA inhalable.

___________________________________________________________________________________________
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AGW: Arbeitsplatzgrenzwert
INRS: Institut National de Recherche et de Securite (National Institute of Research and Security)
MAC: Maximaal Aanvaarde Concentraties (Maximum allowed concentration)
MHLW: Ministry of Health, Labor and Welfare
NABS: Nilai Ambang Batas (threshold limit value)
NDS: Najwyzsze dopuszczalne stezenie (8-hour occupational exposure limit)
OEL: Occupational Exposure Limit
PEL: Permissible Exposure Limit
SOH: Society of Occupational Health
STEL: Short Term Exposure Limit
TLV: Threshold Limit Value
TRGS: Technische Regeln für Gefahrstoffe (Technical Rule for Hazardous Materials)
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TWA: Time Weighted Average
US ACGIH: United States American Conference of Governmental Industrial Hygienists
US OSHA: United States Occupational Safety and Health Administration
VME: Valeur Moyenne d'Exposition (Average Level of Exposure)
WEL: Workplace Exposure Limit
VLA-ED: Valor límite ambiental de exposicíon diaria (environmental value of daily exposure limit)

Engineering Controls: Ensure adequate ventilation to maintain exposures below occupational limits. Provide
appropriate local exhaust ventilation at machinery and at places where dust can be
generated.

Personal protective equipment [PPE] 

Respiratory Protection: An approved air-purifying respirator (APR) for particulates may be permissible where
airborne concentrations are expected to exceed occupational exposure limits.
Protection provided by air-purifying respirators is limited.  Use a positive-pressure, air
supplied respirator if there is any potential for uncontrolled release, exposure levels are
not known, or any circumstances where air-purifying respirators may not provide
adequate protection.  Use of respirators must include a complete respiratory protection
program in accordance with national standards and current best practices.

The following agencies/organizations approve respirators and/or criteria for respirator
programs:

US:  NIOSH approval under 42 CFR 84 required. OSHA (29 CFR 1910.134). ANSI Z88.2-1992
(Respiratory Protection).

EU:  CR592 Guidelines for the Selection and Use of Respiratory Protection.

Germany:  DIN/EN 143 Respiratory Protective Devices for Dusty Materials.

UK:  BS 4275 Recommendations for the Selection, Use and Maintenance of Respiratory
Protective Equipment.  HSE Guidance Note HS (G)53 Respiratory Protective Equipment.

Hand Protection: Wear protective gloves to prevent soiling of hands. Use protective barrier cream before
handling the product. Wash hands and other exposed skin with mild soap and water.

Eye/face Protection: Wear eye/face protection. Wear safety glasses with side shields (or goggles).

Skin and Body Protection: Wear suitable protective clothing. Wash clothing daily. Work clothing should not be
allowed out of the workplace.

Other: Handle in accordance with good industrial hygiene and safety practice. Emergency
eyewash and safety shower should be located nearby.

Environmental exposure controls: In accordance with all local legislation and permit requirements.

9. PHYSICAL AND CHEMICAL PROPERTIES

Physical State: Solid Odor: None.
Appearance: Black powder or pellets Odor threshold: Not Applicable
Color: Black

___________________________________________________________________________________________
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10. STABILITY AND REACTIVITY

Reactivity: May react exothermically upon contact with strong oxidizers.

Stability: Stable under recommended handling and storage conditions.

Property Values
pH: 2-11 2-4 (oxidized carbon black) and 4-11 (non-oxidized carbon

black), 50 g/l water, 68ºF (20ºC), ASTM 1512
Melting point/freezing point: Not Applicable
Boiling point / boiling range: Not Applicable
Evaporation Rate: Not Applicable
Vapor pressure: Not Applicable
Vapor Density: Not Applicable
Density: 1.7-1.9  g/cm3 @ 20 °C
Bulk Density: 200-680  kg/m3 (Pellets)

20-380  kg/m3 (powder)
Specific Gravity at 20°C: 1.7-1.9
Water solubility: Insoluble
Solubility(ies): Insoluble
Partition Coefficient
(n-octanol/water):

Not Applicable

Decomposition temperature: Not Applicable
Viscosity: Not Applicable
Kinematic viscosity: Not Applicable
Dynamic viscosity: Not Applicable
Oxidizing Properties: Not Applicable
Softening point: Not Applicable
VOC content (%): No information available
% Volatile (by Volume): No information available
% Volatile (by Weight): <  2.5% (950ºC) non-oxidized carbon black

2 - 8% (oxidized carbon black)
Surface Tension: No information available
Explosive properties: Dust may form explosible mixture in air

Flash Point: Not Applicable
Flammability (solid, gas): No information available
Flammability Limit in Air: No information available
Explosion Limits in Air - Upper (g/m3): No information available
Explosion Limits in Air - Lower (g/m3): 50  g/m3 dust
Autoignition Temperature: >  140  °C (transport) IMDG-Code
Minimum Ignition Temperature: >  500  °C (BAM Furnace) VDI 2263 (cloud)

>  400  °C VDI 2263 (layer)
Minimum Ignition Energy: > 10,000  mJ VDI 2263
Ignition Energy: No information available
Maximum Absolute Explosion Pressure: 10 bar VDI 2263 10 bar at an initial starting pressure of 1 bar.  Higher

starting initial pressures will yield higher explosion pressures
Maximum Rate of Pressure Rise: 30 - 400  bar/sec VDI 2263 and ASTM E1226-88
Burn Velocity: >  45  seconds (not classifiable as "Highly Flammable", or "Easily Ignitable")
Kst Value: No information available
Dust Explosion Classification: ST1

___________________________________________________________________________________________
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Possibility of hazardous reactions: None under normal processing.

Hazardous polymerization: Hazardous polymerization does not occur.

Conditions to avoid: Do not expose to temperatures above 300°C. Keep away from heat and sources of
ignition. Avoid dust formation.

Incompatible materials: Strong oxidizing agents.

Explosion data See also Section 9.

Sensitivity to Mechanical Impact: Not sensitive to mechanical impact.

Sensitivity to Static Discharge: Dust may form explosible mixture in air. Avoid dust formation. Do not create a dust cloud
by using a brush or compressed air. Take precautionary measures against static
discharges. All metal parts of the mixing and processing equipment must be
earthed/grounded. Ensure all equipment is electrically earthed/grounded before
beginning transfer operations.

Hazardous decomposition products: Carbon monoxide (CO). Carbon dioxide (CO2). Sulfur oxides. Organic products of
combustion.

11. TOXICOLOGICAL INFORMATION

Acute toxicity

Oral LD50: LD50/oral/rat = > 8000 mg/kg. (Equivalent to OECD TG 401).

Inhalation LC50: No data available

Dermal LD50: No data available.

Assessment: Non-toxic after ingestion.

Skin corrosion/irritation: Rabbit: not irritating. (Equivalent to OECD TG 404)
Edema = 0 (max. attainable irritation score: 4)
Erythema = 0 (max. attainable irritation score: 4)

Assessment: Not irritating to skin

Serious eye damage/eye irritation: Rabbit: not irritating. (OECD TG 405). Cornea: 0 (max. attainable irritation score: 4). Iris: 0
(max. attainable irritation score: 2). Conjunctivae: 0 (max. attainable irritation score: 3).
Chemosis: 0 (max. attainable irritation score: 4).

Assessment: Not irritating to the eyes.

Sensitization: Guinea pig skin (Buehler Test): Not sensitizing (OECD TG 406).

Assessment: Not sensitizing in animals.  No cases of sensitization in humans have been
reported.

Germ Cell Mutagenicity  In Vitro

Carbon black is not suitable to be tested in bacterial (Ames test) and other in vitro

___________________________________________________________________________________________
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systems because of its insolubility.  However, when organic solvent extracts of carbon
black have been tested, results showed no mutagenic effects.  Organic solvent extracts of
carbon black can contain traces of polycyclic aromatic hydrocarbons (PAHs).  A study to
examine the bioavailability of these PAHs showed that PAHs are very tightly bound to
carbon black and not bioavailable. (Borm, 2005)

 In Vivo

In an experimental investigation, mutational changes in the hprt gene were reported in
alveolar epithelial cells in the rat following inhalation exposure to carbon black.  This

1997) which led to chronic inflammation and release of reactive oxygen species.  This is
considered to be a secondary genotoxic effect and, thus, carbon black itself would not be
considered to be mutagenic,

Assessment:   In vivo mutagenicity in rats occurs by mechanisms secondary to a threshold

the release of genotoxic oxygen species.  This mechanism is considered to be a secondary
genotoxic effect and, thus, carbon black itself would not be considered to be mutagenic.

Carcinogenicity:  ANIMAL TOXICITY:

Rat, oral, duration 2 years.
Effect:  no tumors.

Mouse, oral, duration 2 years.
Effect:  no tumors.

Mouse, dermal, duration 18 months.
Effect:  no skin tumors.

Rat, inhalation, duration 2 years.
Target organ:  lungs.
Effect:  inflammation, fibrosis, tumors.

than to a specific chemical effect of carbon black itself in the lung.  These effects in rats
have been reported in many studies on other poorly soluble inorganic particles and
appear to be rat specific (ILSI, 2000).  Tumors have not been observed in other species
(i.e., mouse and hamster) for carbon black or other poorly soluble particles under similar
circumstances and study conditions.

 MORTALITY STUDIES (HUMAN DATA):

A study on carbon black production workers in the UK (Sorahan, 2001) found an
increased risk of lung cancer in two of the five plants studied; however, the increase was
not related to the dose of carbon black.  Thus, the authors did not consider the increased
risk in lung cancer to be due to carbon black exposure.  A German study of carbon black
workers at one plant (Morfeld, 2006; Buechte, 2006) found a similar increase in lung
cancer risk but, like the Sorahan, 2001 (UK study), found no association with carbon black
exposure.  A large US study of 18 plants showed a reduction in lung cancer risk in carbon

___________________________________________________________________________________________
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black production workers (Dell, 2006). Based upon these studies, the February 2006
Working Group at the International Agency for Research on Cancer (IARC) concluded that
the human evidence for carcinogenicity was inadequate (IARC, 2010).

Since the IARC evaluation of carbon black, Sorahan and Harrington (2007) have
re-analyzed the UK study data using an alternative exposure hypothesis and found a
positive association with carbon black exposure in two of the five plants. The same
exposure hypothesis was applied by Morfeld and McCunney (2009) to the German
cohort; in contrast, they found no association between carbon black exposure and lung
cancer risk and, thus, no support for the alternative exposure hypothesis used by Sorahan
and Harrington.

Overall, as a result of these detailed investigations, no causative link between carbon
black exposure and cancer risk in humans has been demonstrated.

 IARC CANCER CLASSIFICATION:

health studies to assess whether carbon black causes cancer in humans.  IARC concluded

require such a classification if one species exhibits carcinogenicity in two or more animal
studies (IARC, 2010).

Solvent extracts of carbon black were used in one study of rats in which skin tumors were
found after dermal application and several studies of mice in which sarcomas were found

that carbon black extracts can cause cancer in animals (Group 2B).

ACGIH CANCER CLASSIFICATION:

Confirmed Animal Carcinogen with Unknown Relevance to Humans (Category A3
Carcinogen).

 ASSESSMENT:

Applying the guidelines of self-classification under the Globally Harmonized System of
Classification and Labeling of Chemicals, carbon black is not classified as a carcinogen.
Lung tumors are induced in rats as a result of repeated exposure to inert, poorly soluble
particles like carbon black and other poorly soluble particles. Rat tumors are a result of a
secondary non-genotoxic mechanism associated with the phenomenon of lung overload.
This is a species-specific mechanism that has questionable relevance for classification in

Repeated Exposure (STOT-RE), cites lung overload under mechanisms not relevant to
humans.  Human health studies show that exposure to carbon black does not increase
the risk of carcinogenicity.

Reproductive and Developmental
Toxicity:

 ASSESSMENT: No effects on reproductive organs or fetal development have been
reported in long-term repeated dose toxicity studies in animals.

STOT - single exposure:  ASSESSMENT: Based on available data, specific target organ toxicity is not expected after

___________________________________________________________________________________________
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single oral, single inhalation, or single dermal exposure.

STOT - repeated exposure:  ANIMAL TOXICITY:

Repeated dose toxicity: inhalation (rat), 90 days, No Observed Adverse Effect
Concentration (NOAEC) = 1.1 mg/m3 (respirable).  Target organ effects at higher doses are
lung inflammation, hyperplasia, and fibrosis.

Repeated dose toxicity: oral (mouse), 2 yrs, No Observed Effect Level (NOEL) = 137 mg/kg
(body wt.)

Repeated dose toxicity: oral (rat), 2 yrs, NOEL = 52 mg/kg (body wt.)

Although carbon black produces pulmonary irritation, cellular proliferation, fibrosis, and
lung tumors in the rat under conditions of "lung overload", there is evidence to
demonstrate that this response is principally a species-specific response that is not
relevant to humans.

 MORBIDITY STUDIES (human data):

Results of epidemiological studies of carbon black production workers suggest that
cumulative exposure to carbon black may result in small, non-clinical decrements in lung
function.  A  U.S. respiratory morbidity study suggested a 27 ml decline in FEV1 from a 1
mg/m3  8 hour TWA daily (inhalable fraction) exposure over a 40-year period (Harber,
2003).  An earlier European investigation suggested that exposure to 1 mg/m3 (inhalable
fraction) of carbon black over a 40-year working lifetime would result in a 48 ml decline in
FEV1 (Gardiner, 2001).  However, the estimates from both studies were only of
borderline statistical significance.  Normal age-related decline over a similar period of
time would be approximately 1200 ml.

In the U.S. study, 9% of the highest non-smokers exposure group (in contrast to 5% of the
unexposed group) reported symptoms consistent with chronic bronchitis.  In the
European study, methodological limitations in the administration of the questionnaire
limit the conclusions that can be drawn about reported symptoms.  This study, however,
indicated a link between carbon black and small opacities on chest films, with negligible
effects on lung function.

 INHALATION ASSESSMENT:

Applying the guidelines of self-classification under GHS, carbon black is not classified
under STOT-RE for effects on the lung.  Classification is not warranted on the basis of the

soluble particles such as carbon black.  The pattern of pulmonary effects in the rat, such
as inflammation and fibrotic responses, are not observed in other rodent species,
non-human primates, or humans under similar exposure conditions. Lung overload does
not appear to be relevant for human health.  Overall, the epidemiological evidence from
well-conducted investigations has shown no causative link between carbon black
exposure and the risk of non-malignant respiratory disease in humans. A STOT-RE
classification for carbon black after repeated inhalation exposure is not warranted.

 ORAL ASSESSMENT:

___________________________________________________________________________________________
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Based on available data, specific target organ toxicity is not expected after repeated oral
exposure.

 DERMAL ASSESSMENT:

Based on available data and the chemical-physical properties (insolubility, low absorption
potential), specific target organ toxicity is not expected after repeated dermal exposure.

Aspiration Hazard:  ASSESSMENT: Based on industrial experience and the available data, no aspiration
hazard is expected.

12. ECOLOGICAL INFORMATION

Aquatic Toxicity: Fish (Brachydanio rerio):  LC50 (96hr) > 1,000 mg/L.  (Method: OECD 203).
Daphnia magna:  EC50 (24hr) > 5,600 mg/L.  (Method: OECD 202).
Algae (Scenedesmus subspicatus):  EC50 (72hr) > 10,000 mg/L.
Algae (Scenedesmus subspicatus):  NOEC >= 10,000 mg/L (Method: OECD 201).
Activated sludge:  EC0 (3hr) >= 800 mg/L.  (Method: DEV L3 TTC test).

ENVIRONMENTAL FATE 
Persistence and degradability The methods for determining biodegradability are not applicable to inorganic substances

Bioaccumulation Not expected due to physicochemical properties of the substance.

Mobility: Not expected to migrate. Insoluble.

Distribution to Environmental
Compartments:

Insoluble. Expected to remain on soil surface. Expected to float on water.

PBT and vPvB Assessment: This substance does not fulfill the criteria for PBT or vPvB.

Other adverse effects: No information available.

13. DISPOSAL CONSIDERATIONS

Disclaimer: Information in this section pertains to the product as shipped in its intended composition as described in Section 3
of this SDS. Contamination or processing may change waste characteristics and requirements. Regulations may also apply to
empty containers, liners or rinsate. State/provincial and local regulations may be different from federal regulations.

RCRA: Not a hazardous waste under U.S. RCRA, 40 CFR 261.

Canadian Waste Classification: Canada: Not a hazardous waste under provincial regulations.

 Disposal considerations: Waste should not be released to sewers. Product, as supplied, can be burned in suitable
incineration facilities or should be disposed of in accordance with the regulations issued
by the appropriate federal, state and local authorities.  Same consideration should be
given to containers and packaging.

___________________________________________________________________________________________
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14. TRANSPORT INFORMATION

of Dangerous Goods.

The following organizations do not classify carbon black as a "hazardous cargo" if it is "carbon, non-activated, mineral origin".
Cabot carbon blacks meet this definition.

US Rail Regulations: Not regulated.

DOT

UN/ID no Not regulated
Proper Shipping Name Not regulated
Hazard Class Not regulated
Packing group Not regulated

ICAO (air) 

UN/ID no Not regulated
Proper Shipping Name Not regulated
Hazard Class Not regulated
Packing group Not regulated

IATA

UN/ID no Not regulated
Proper Shipping Name Not regulated
Hazard Class Not regulated
Packing group Not regulated

IMDG

UN/ID no Not regulated
Proper Shipping Name Not regulated
Hazard Class Not regulated
Packing group Not regulated

RID

UN/ID no Not regulated
Proper Shipping Name Not regulated
Hazard Class Not regulated
Packing group Not regulated

ADR

UN/ID no Not regulated
Proper Shipping Name Not regulated

___________________________________________________________________________________________
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Hazard Class Not regulated
Packing group Not regulated

15. REGULATORY INFORMATION

United States - OSHA (29 CFR 1910.1200): Hazardous
Mexico - NOM-018-STPS-2000: Not hazardous
Mexico - NOM-018-STPS-2015: Not hazardous.
Canada - WHMIS Classification (CPR, SOR/88-66): Class D2A
This product has been classified in accordance with the hazard criteria of the Controlled Products Regulations and the M/SDS
contains all the information required by the Controlled Products Regulations.

Canada - WHMIS Classification (HPR,
SOR/2015-17)

This product has been classified in accordance with the hazard criteria of the Hazardous
Products Regulations (HPR) and the M/SDS contains all the information required by the
Hazardous Products Regulations.

Chemical name WHMIS - Ingredient Disclosure
Carbon Black
 1333-86-4

1%

 TSCA  - United States Toxic Substances Control Act Section 8(b) Inventory Complies
 DSL/NDSL  - Canadian Domestic Substances List/Non-Domestic Substances List Complies
 EINECS/ELINCS  - European Inventory of Existing Chemical Substances/European List of
Notified Chemical Substances

Complies

 ENCS  - Japan Existing and New Chemical Substances Complies
 IECSC  - China Inventory of Existing Chemical Substances Complies
 KECL  - Korean Existing and Evaluated Chemical Substances Complies
 PICCS  - Philippines Inventory of Chemicals and Chemical Substances Complies
 AICS  - Australian Inventory of Chemical Substances Complies
 NZIoC  - New Zealand Inventory of Chemicals Complies
 TCSI  - Taiwan Chemical Substance Inventory Complies

SARA 311/312 Hazard Categories 

Acute Health Hazard NO
Chronic Health Hazard YES
Fire hazard YES
Sudden release of pressure hazard NO
Reactive Hazard NO

See GHS classification in section 2 for applicable SARA 311/312 hazard categories under the revised 40 CFR 370 (June 13, 2016)

___________________________________________________________________________________________
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advised to evaluate their own TRI reporting responsibilities.

Clean Air Act Amendments of 1990 
(CAA, Section 112, 40 CFR 82): 
This product does not contain any components listed as a Hazardous Air Pollutant, Flammable Substance, Toxic Substance, or
Class 1 or 2 Ozone Depletor

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).

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.

Food and Drug Administration (FDA)

Carbon Black is permitted for food contact when used as a filler in rubber articles intended for repeated use under 21 CFR (code
of Federal Regulations) 177.2600.

LIMITATIONS:

-Total carbon black (channel process and furnace process) in the rubber may not exceed 50% by weight of the rubber products.
Cabot carbon blacks are furnace process blacks.

- Not for use in contact with infant formula and human milk (see TOR 2016-002).

Pharmaceutical Information
Not permitted.

California Proposition 65
This product contains the following Proposition 65 chemicals.

all three listing qualifiers (airborne, unbound (not bound within a matrix), and respirable size (10 micrometers or less in
diameter)) must be met for this substance to be considered a Proposition 65 substance.  Please contact your sales
representative for additional information.

Proposition 65 listed substances.

California Proposition 65 listed substances.

Chemical name New Jersey Massachusetts Pennsylvania Louisiana:
Carbon Black
 1333-86-4

X X X

___________________________________________________________________________________________
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16. OTHER INFORMATION

Carbon Black Extracts:
Manufactured carbon blacks generally contain less than 0.1% of solvent extractable polycyclic aromatic hydrocarbons (PAH).
Solvent extractable PAH content depends on numerous factors including, but not limited to, the manufacturing process, desired
product specifications, and the analytical procedure used to measure and identify solvent extractable materials. Questions
concerning PAH content of carbon black and analytical procedures should be addressed to your carbon black supplier

Cosmetic Use:
Cabot Corporation does not support the use of this product in any cosmetic application.

___________________________________________________________________________________________
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Disclaimer:
The information set forth is based on information that Cabot Corporation believes to be accurate.  No warranty, expressed or
implied, is intended.  The information is provided solely for your information and consideration and Cabot assumes no legal
responsibility for use or reliance thereon. In the event of a discrepancy between the information on the non-English document
and its English counterpart, the English version shall supersede.

Prepared by: Cabot Corporation - Safety, Health and Environmental Affairs
Revision date: 29-Jan-2018

All names annotated with the  or  symbol are trademarks of the Cabot Corporation or its affiliates.

End of Safety Data Sheet

In compliance with Mexican regulation NMX-R-019-SCFI-2011, the following is the Mexican supplier:

CABOT SPECIALTY CHEMICALS MEXICO, SAPI DE CV-Planta Altamira
Carretera Tampico-Mante Km. 13.5
Col. Laguna de la Puerta, CP 89603
Altamira, Tamps. México
Tel. (833) 229 05 63
Fax. (833) 229 03 53
RFC NHU920612M83
Web:www.nhumo.com.mx
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SAFETY DATA SHEET

1. IDENTIFICATION OF THE SUBSTANCE/PREPARATION AND OF THE COMPANY/UNDERTAKING

Product name: VULCAN  XC72R Carbon Black

Product code: VXC72R

Synonyms: Carbon Black, Furnace Black

This SDS is valid for
the following grades:

Carbon Black grade series:  BLACK PEARLS®, ELFTEX®, MOGUL®, MONARCH®, REGAL®,

, SHOBLACK , DL ,

PROPEL , LITX , and PBX  carbon black. Oxidized grades include:  BLACK PEARLS® /
MOGUL® L, BLACK PEARLS® / MOGUL® E, MOGUL® H, and REGAL® 400/400R carbon
black.  *Excludes: BLACK PEARLS® / MONARCH® 1000, 1300, 1400, 1500; BLACK
PEARLS® 1300B1; Monarch® 4750; and Black Pearls® 4350/4750 carbon black; and all oil
pellet grades..

Recommended use: Additive/Filler for plastic and rubber, Pigment, Chemical reagent, Batteries, Refractories,
Various

Restrictions on use: Not Applicable.

Supplier:

Emergency Telephone Number: US: CHEMTREC: 1-800-424-9300 or 1-703-527-3887
International CHEMTREC: +1 703-741-5970 or +1-703-527-3887

2. HAZARDS IDENTIFICATION

Classification

OSHA Regulatory Status: This chemical is considered hazardous by the United States 2012 OSHA Hazard
Communication Standard (29 CFR 1910.1200).

Label Elements: 

Prepared in accordance with the United States Hazard Communication
Standard: 29 CFR 1910.1200 (2012)

Revision date: 29-Jan-2018

Cabot Corporation
800 Tashmoo Avenue
Sarnia,
Ontario N7T 7N4
CANADA
Tel: +1 519 336 2261
Fax: +1 519 339 8273

Cabot Corporation
157 Concord Road
Billerica, MA 01821
UNITED STATES
Tel:  1-978-663-3455
Fax:  1-978-670-6955

Combustible dust

___________________________________________________________________________________________
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Product code: VXC72R Product name: VULCAN  XC72R Carbon Black Revision date: 29-Jan-2018

3. COMPOSITION/INFORMATION ON INGREDIENTS

Pictogram: None

Signal Word: WARNING

Hazard statements: May form combustible dust concentrations in air

Precautionary Statements -
Prevention

Hazards not otherwise classified (HNOC)

Do not expose to temperatures above 300°C. Hazardous products of combustion can include carbon monoxide, carbon
dioxide, oxides of sulfur, and organic products.

Potential health effects

Principle Routes of Exposure: Inhalation, Eye contact, Skin Contact

Eye Contact: May cause mechanical irritation. Avoid contact with eyes.

Skin Contact: May cause mechanical irritation, soiling, and skin drying. Avoid contact with skin. No
cases of sensitization in humans have been reported.

Inhalation: Dust may be irritating to respiratory tract. Provide appropriate local exhaust ventilation
at machinery and at places where dust can be generated. See also Section 8.

Ingestion: Adverse health effects are not expected. See Section 11.

Carcinogenicity: Carbon Black is listed as an IARC (International Agency for Research on Cancer) Group 2B
substance (possibly carcinogenic to humans). See also Section 11.

Target Organ Effects: Lungs, See Section 11

Medical Conditions Aggravated by
Exposure:

Asthma, Respiratory disorder

Potential Environmental Effects: None known. See Section 12.

___________________________________________________________________________________________

Page   2 / 17



___________________________________________________________________________________________

Product code: VXC72R Product name: VULCAN  XC72R Carbon Black Revision date: 29-Jan-2018

Synonyms: Carbon Black, Furnace Black.

Chemical name CAS No weight-% Trade secret

Carbon Black 1333-86-4 100

4. FIRST AID MEASURES

FIRST AID MEASURES

Skin Contact Wash thoroughly with soap and water. Seek medical attention if symptoms develop.

Eye contact Flush eyes immediately with large amounts of water for 15 minutes. Seek medical
attention if symptoms develop.

Inhalation If cough, shortness of breath or other breathing problems occur, move to fresh air.  Seek
medical attention if symptoms persist.  If necessary, restore normal breathing through
standard first aid measures.

Ingestion Do not induce vomiting.  If conscious, give several glasses of water.  Never give anything
by mouth to an unconscious person.

Most important symptoms and effects, both acute and delayed

Symptoms: The most important known symptoms and effects are described in Section 2 and/or in
Section 11.

Indication of any immediate medical attention and special treatment needed

Note to physicians: Treat symptomatically.

5. FIRE-FIGHTING MEASURES

Suitable Extinguishing Media: Use foam, carbon dioxide (CO2), dry chemical or water spray.  A fog is recommended if
water is used.

Unsuitable Extinguishing Media: DO NOT USE a solid water stream as it may scatter and spread fire. DO NOT USE high
pressure media which could cause formation of a potentially explosible dust-air mixture.

Specific hazards arising from the
chemical:

It may not be obvious that carbon black is burning unless the material is stirred and
embers and/or sparks are apparent.  Carbon black that has been on fire should be
observed closely for at least 48 hours to ensure no smoldering material is present.
Burning produces irritant fumes. The product is insoluble and floats on water. If possible,
try to contain floating material.

Hazardous combustion products: Carbon monoxide (CO). Carbon dioxide (CO2). Sulphur oxides.

Protective equipment and
precautions for firefighters:

Wear suitable protective equipment. In the event of fire, wear self-contained breathing
apparatus. Wet carbon black produces very slippery walking surfaces.

6. ACCIDENTAL RELEASE MEASURES

Personal precautions, protective equipment and emergency procedures

Personal precautions: CAUTION:  Wet carbon black produces slippery walking surfaces. Avoid dust formation.

___________________________________________________________________________________________
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Product code: VXC72R Product name: VULCAN  XC72R Carbon Black Revision date: 29-Jan-2018

Ensure adequate ventilation. Use personal protective equipment. See also Section 8.

Environmental Precautions:

Environmental Precautions: Contain spilled product on land, if possible. The product is insoluble and floats on water.
Any product that reaches water should be contained. Local authorities should be advised
if spillages cannot be contained.

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: If the spilled material contains dust or has the potential to create dust, use
explosion-proof vacuums and/or cleaning systems suitable for combustible dusts. Use of
a vacuum with high efficiency particulate air (HEPA) filtration is recommended. Do not
create a dust cloud by using a brush or compressed air. Dry sweeping is not
recommended. Water spray will produce very slippery walking surfaces and will not result
in satisfactory removal of carbon black contamination. Pick up and transfer to properly
labelled containers. See Section 13.

7. HANDLING AND STORAGE

Precautions for safe handling

Advice on safe handling: Avoid contact with skin and eyes. Avoid dust formation. Do not breathe dust. Provide
appropriate local exhaust ventilation at machinery and at places where dust can be
generated. Do not create a dust cloud by using a brush or compressed air. Dust may form
explosible mixture in air.

Take precautionary measures against static discharges. All metal parts of the mixing and
processing equipment must be earthed/grounded. Ensure all equipment is electrically
earthed/grounded before beginning transfer operations. Fine dust is capable of
penetrating electrical equipment and may cause electrical shorts. If hot work (welding,
torch cutting, etc.) is required the immediate work area must be cleared of carbon black
product and dust.

Conditions for safe storage, including any incompatibilities

Storage Conditions: Keep in a dry, cool and well-ventilated place. Keep away from heat and sources of
ignition. Do not store together with strong oxidizing agents. Do not store together with
volatile chemicals as they may be adsorbed onto product. Keep in properly labeled
containers.

Carbon black is not classifiable as a Division 4.2 self-heating substance under the UN test
criteria. However, the UN criteria for determining if a substance is self-heating is volume
dependent, i.e., the auto-ignition temperature decreases with increasing volume. This
classification may not be appropriate for large volume storage containers.

Before entering vessels and confined spaces containing carbon black, test for adequate
oxygen, flammable gases and potential toxic air contaminants. Dust deposits should not
be allowed to accumulate on surfaces, as these may form an explosible mixture if they
are released in the atmosphere in sufficient concentrations.

Incompatible materials: Strong oxidizing agents.

___________________________________________________________________________________________
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Product code: VXC72R Product name: VULCAN  XC72R Carbon Black Revision date: 29-Jan-2018

8. EXPOSURE CONTROLS/PERSONAL PROTECTION

Exposure guidelines: The table below is a summary.   Please see the specific legislation for complete
information.

Carbon Black, CAS RN 1333-86-4: Argentina: 3.5 mg/m3, TWA
Australia: 3.0 mg/m3, TWA inhalable
Belgium: 3.6 mg/m3, TWA
Brasil: 3.5 mg/m3, TWA
Canada (Ontario): 3.0 mg/m3, TWA inhalable
China: 4.0 mg/m3, TWA; 8.0 mg/m3, STEL
Colombia: 3.0 mg/m3, TWA inhalable
Czech Republic: 2.0 mg/m3, TWA
Finland: 3.5 mg/m3, TWA; 7.0 mg/m3, STEL
France - INRS: 3.5 mg/m3, TWA/VME inhalable
Hong Kong: 3.5 mg/m3, TWA
Indonesia: 3.5 mg/m3, TWA/NABs
Ireland: 3.5 mg/m3, TWA; 7.0 mg/m3, STEL
Italy: 3.0 mg/m3, TWA inhalable
Japan SOH: 4.0 mg/m3, TWA; 1.0 mg/m3, TWA respirable
Korea: 3.5 mg/m3, TWA
Malaysia: 3.5 mg/m3, TWA
Netherlands - MAC: 3.5 mg/m3, TWA inhalable
Mexico: 3.5 mg/m3, TWA
Norway: 3.5 mg/m3, TWA
Poland: 4.0 mg/m3 TWA (NDS) (applies to carbon black containing benzo(a)pyrene <35 mg
in 1 kg of carbon black, total inhalable dust)
Sweden: 3.0 mg/m3, TWA
United Kingdom - WEL: 3.5 mg/m3, TWA inhalable; 7.0 mg/m3, STEL inhalable
US ACGIH - TLV: 3.0 mg/m3, TWA inhalable
US OSHA - PEL: 3.5 mg/m3, TWA

NOTE:

(1) Unless otherwise indicated as "respirable" or "inhalable", the exposure limit represents a "total" value. The inhalable
exposure limit has been demonstrated to be more restrictive than the total exposure limit, by a factor of approximately 3.
(2) In its facilities globally, Cabot Corporation manages to the US ACGIH TLV of 3.0 mg/m3 TWA inhalable.

___________________________________________________________________________________________
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AGW: Arbeitsplatzgrenzwert
INRS: Institut National de Recherche et de Securite (National Institute of Research and Security)
MAC: Maximaal Aanvaarde Concentraties (Maximum allowed concentration)
MHLW: Ministry of Health, Labor and Welfare
NABS: Nilai Ambang Batas (threshold limit value)
NDS: Najwyzsze dopuszczalne stezenie (8-hour occupational exposure limit)
OEL: Occupational Exposure Limit
PEL: Permissible Exposure Limit
SOH: Society of Occupational Health
STEL: Short Term Exposure Limit
TLV: Threshold Limit Value
TRGS: Technische Regeln für Gefahrstoffe (Technical Rule for Hazardous Materials)
TWA: Time Weighted Average
US ACGIH: United States American Conference of Governmental Industrial Hygienists
US OSHA: United States Occupational Safety and Health Administration
VME: Valeur Moyenne d'Exposition (Average Level of Exposure)
WEL: Workplace Exposure Limit
VLA-ED: Valor límite ambiental de exposicíon diaria (environmental value of daily exposure limit)
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Product code: VXC72R Product name: VULCAN  XC72R Carbon Black Revision date: 29-Jan-2018

Engineering Controls: Ensure adequate ventilation to maintain exposures below occupational limits. Provide
appropriate local exhaust ventilation at machinery and at places where dust can be
generated.

Personal protective equipment [PPE] 

Respiratory Protection: An approved air-purifying respirator (APR) for particulates may be permissible where
airborne concentrations are expected to exceed occupational exposure limits.
Protection provided by air-purifying respirators is limited.  Use a positive-pressure, air
supplied respirator if there is any potential for uncontrolled release, exposure levels are
not known, or any circumstances where air-purifying respirators may not provide
adequate protection.  Use of respirators must include a complete respiratory protection
program in accordance with national standards and current best practices.

The following agencies/organizations approve respirators and/or criteria for respirator
programs:

US:  NIOSH approval under 42 CFR 84 required. OSHA (29 CFR 1910.134). ANSI Z88.2-1992
(Respiratory Protection).

EU:  CR592 Guidelines for the Selection and Use of Respiratory Protection.

Germany:  DIN/EN 143 Respiratory Protective Devices for Dusty Materials.

UK:  BS 4275 Recommendations for the Selection, Use and Maintenance of Respiratory
Protective Equipment.  HSE Guidance Note HS (G)53 Respiratory Protective Equipment.

Hand Protection: Wear protective gloves to prevent soiling of hands. Use protective barrier cream before
handling the product. Wash hands and other exposed skin with mild soap and water.

Eye/face Protection: Wear eye/face protection. Wear safety glasses with side shields (or goggles).

Skin and Body Protection: Wear suitable protective clothing. Wash clothing daily. Work clothing should not be
allowed out of the workplace.

Other: Handle in accordance with good industrial hygiene and safety practice. Emergency
eyewash and safety shower should be located nearby.

Environmental exposure controls: In accordance with all local legislation and permit requirements.

9. PHYSICAL AND CHEMICAL PROPERTIES

Physical State: Solid Odor: None.
Appearance: Black powder or pellets Odor threshold: Not Applicable
Color: Black

Property Values
pH: 2-11 2-4 (oxidized carbon black) and 4-11 (non-oxidized carbon

black), 50 g/l water, 68ºF (20ºC), ASTM 1512
Melting point/freezing point: Not Applicable
Boiling point / boiling range: Not Applicable
Evaporation Rate: Not Applicable

___________________________________________________________________________________________
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Product code: VXC72R Product name: VULCAN  XC72R Carbon Black Revision date: 29-Jan-2018

10. STABILITY AND REACTIVITY

Reactivity: May react exothermically upon contact with strong oxidizers.

Stability: Stable under recommended handling and storage conditions.

Possibility of hazardous reactions: None under normal processing.

Hazardous polymerization: Hazardous polymerization does not occur.

Conditions to avoid: Do not expose to temperatures above 300°C. Keep away from heat and sources of
ignition. Avoid dust formation.

Vapor pressure: Not Applicable
Vapor Density: Not Applicable
Density: 1.7-1.9  g/cm3 @ 20 °C
Bulk Density: 200-680  kg/m3 (Pellets)

20-380  kg/m3 (powder)
Specific Gravity at 20°C: 1.7-1.9
Water solubility: Insoluble
Solubility(ies): Insoluble
Partition Coefficient
(n-octanol/water):

Not Applicable

Decomposition temperature: Not Applicable
Viscosity: Not Applicable
Kinematic viscosity: Not Applicable
Dynamic viscosity: Not Applicable
Oxidizing Properties: Not Applicable
Softening point: Not Applicable
VOC content (%): No information available
% Volatile (by Volume): No information available
% Volatile (by Weight): <  2.5% (950ºC) non-oxidized carbon black

2 - 8% (oxidized carbon black)
Surface Tension: No information available
Explosive properties: Dust may form explosible mixture in air

Flash Point: Not Applicable
Flammability (solid, gas): No information available
Flammability Limit in Air: No information available
Explosion Limits in Air - Upper (g/m3): No information available
Explosion Limits in Air - Lower (g/m3): 50  g/m3 dust
Autoignition Temperature: >  140  °C (transport) IMDG-Code
Minimum Ignition Temperature: >  500  °C (BAM Furnace) VDI 2263 (cloud)

>  400  °C VDI 2263 (layer)
Minimum Ignition Energy: > 10,000  mJ VDI 2263
Ignition Energy: No information available
Maximum Absolute Explosion Pressure: 10 bar VDI 2263 10 bar at an initial starting pressure of 1 bar.  Higher

starting initial pressures will yield higher explosion pressures
Maximum Rate of Pressure Rise: 30 - 400  bar/sec VDI 2263 and ASTM E1226-88
Burn Velocity: >  45  seconds (not classifiable as "Highly Flammable", or "Easily Ignitable")
Kst Value: No information available
Dust Explosion Classification: ST1

___________________________________________________________________________________________
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Product code: VXC72R Product name: VULCAN  XC72R Carbon Black Revision date: 29-Jan-2018

Incompatible materials: Strong oxidizing agents.

Explosion data See also Section 9.

Sensitivity to Mechanical Impact: Not sensitive to mechanical impact.

Sensitivity to Static Discharge: Dust may form explosible mixture in air. Avoid dust formation. Do not create a dust cloud
by using a brush or compressed air. Take precautionary measures against static
discharges. All metal parts of the mixing and processing equipment must be
earthed/grounded. Ensure all equipment is electrically earthed/grounded before
beginning transfer operations.

Hazardous decomposition products: Carbon monoxide (CO). Carbon dioxide (CO2). Sulfur oxides. Organic products of
combustion.

11. TOXICOLOGICAL INFORMATION

Acute toxicity

Oral LD50: LD50/oral/rat = > 8000 mg/kg. (Equivalent to OECD TG 401).

Inhalation LC50: No data available

Dermal LD50: No data available.

Assessment: Non-toxic after ingestion.

Skin corrosion/irritation: Rabbit: not irritating. (Equivalent to OECD TG 404)
Edema = 0 (max. attainable irritation score: 4)
Erythema = 0 (max. attainable irritation score: 4)

Assessment: Not irritating to skin

Serious eye damage/eye irritation: Rabbit: not irritating. (OECD TG 405). Cornea: 0 (max. attainable irritation score: 4). Iris: 0
(max. attainable irritation score: 2). Conjunctivae: 0 (max. attainable irritation score: 3).
Chemosis: 0 (max. attainable irritation score: 4).

Assessment: Not irritating to the eyes.

Sensitization: Guinea pig skin (Buehler Test): Not sensitizing (OECD TG 406).

Assessment: Not sensitizing in animals.  No cases of sensitization in humans have been
reported.

Germ Cell Mutagenicity  In Vitro

Carbon black is not suitable to be tested in bacterial (Ames test) and other in vitro
systems because of its insolubility.  However, when organic solvent extracts of carbon
black have been tested, results showed no mutagenic effects.  Organic solvent extracts of
carbon black can contain traces of polycyclic aromatic hydrocarbons (PAHs).  A study to
examine the bioavailability of these PAHs showed that PAHs are very tightly bound to
carbon black and not bioavailable. (Borm, 2005)

 In Vivo

___________________________________________________________________________________________
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Product code: VXC72R Product name: VULCAN  XC72R Carbon Black Revision date: 29-Jan-2018

In an experimental investigation, mutational changes in the hprt gene were reported in
alveolar epithelial cells in the rat following inhalation exposure to carbon black.  This

1997) which led to chronic inflammation and release of reactive oxygen species.  This is
considered to be a secondary genotoxic effect and, thus, carbon black itself would not be
considered to be mutagenic,

Assessment:   In vivo mutagenicity in rats occurs by mechanisms secondary to a threshold

the release of genotoxic oxygen species.  This mechanism is considered to be a secondary
genotoxic effect and, thus, carbon black itself would not be considered to be mutagenic.

Carcinogenicity:  ANIMAL TOXICITY:

Rat, oral, duration 2 years.
Effect:  no tumors.

Mouse, oral, duration 2 years.
Effect:  no tumors.

Mouse, dermal, duration 18 months.
Effect:  no skin tumors.

Rat, inhalation, duration 2 years.
Target organ:  lungs.
Effect:  inflammation, fibrosis, tumors.

than to a specific chemical effect of carbon black itself in the lung.  These effects in rats
have been reported in many studies on other poorly soluble inorganic particles and
appear to be rat specific (ILSI, 2000).  Tumors have not been observed in other species
(i.e., mouse and hamster) for carbon black or other poorly soluble particles under similar
circumstances and study conditions.

 MORTALITY STUDIES (HUMAN DATA):

A study on carbon black production workers in the UK (Sorahan, 2001) found an
increased risk of lung cancer in two of the five plants studied; however, the increase was
not related to the dose of carbon black.  Thus, the authors did not consider the increased
risk in lung cancer to be due to carbon black exposure.  A German study of carbon black
workers at one plant (Morfeld, 2006; Buechte, 2006) found a similar increase in lung
cancer risk but, like the Sorahan, 2001 (UK study), found no association with carbon black
exposure.  A large US study of 18 plants showed a reduction in lung cancer risk in carbon
black production workers (Dell, 2006). Based upon these studies, the February 2006
Working Group at the International Agency for Research on Cancer (IARC) concluded that
the human evidence for carcinogenicity was inadequate (IARC, 2010).

Since the IARC evaluation of carbon black, Sorahan and Harrington (2007) have
re-analyzed the UK study data using an alternative exposure hypothesis and found a
positive association with carbon black exposure in two of the five plants. The same
exposure hypothesis was applied by Morfeld and McCunney (2009) to the German

___________________________________________________________________________________________
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cohort; in contrast, they found no association between carbon black exposure and lung
cancer risk and, thus, no support for the alternative exposure hypothesis used by Sorahan
and Harrington.

Overall, as a result of these detailed investigations, no causative link between carbon
black exposure and cancer risk in humans has been demonstrated.

 IARC CANCER CLASSIFICATION:

health studies to assess whether carbon black causes cancer in humans.  IARC concluded

require such a classification if one species exhibits carcinogenicity in two or more animal
studies (IARC, 2010).

Solvent extracts of carbon black were used in one study of rats in which skin tumors were
found after dermal application and several studies of mice in which sarcomas were found

that carbon black extracts can cause cancer in animals (Group 2B).

ACGIH CANCER CLASSIFICATION:

Confirmed Animal Carcinogen with Unknown Relevance to Humans (Category A3
Carcinogen).

 ASSESSMENT:

Applying the guidelines of self-classification under the Globally Harmonized System of
Classification and Labeling of Chemicals, carbon black is not classified as a carcinogen.
Lung tumors are induced in rats as a result of repeated exposure to inert, poorly soluble
particles like carbon black and other poorly soluble particles. Rat tumors are a result of a
secondary non-genotoxic mechanism associated with the phenomenon of lung overload.
This is a species-specific mechanism that has questionable relevance for classification in

Repeated Exposure (STOT-RE), cites lung overload under mechanisms not relevant to
humans.  Human health studies show that exposure to carbon black does not increase
the risk of carcinogenicity.

Reproductive and Developmental
Toxicity:

 ASSESSMENT: No effects on reproductive organs or fetal development have been
reported in long-term repeated dose toxicity studies in animals.

STOT - single exposure:  ASSESSMENT: Based on available data, specific target organ toxicity is not expected after
single oral, single inhalation, or single dermal exposure.

STOT - repeated exposure:  ANIMAL TOXICITY:

Repeated dose toxicity: inhalation (rat), 90 days, No Observed Adverse Effect
Concentration (NOAEC) = 1.1 mg/m3 (respirable).  Target organ effects at higher doses are
lung inflammation, hyperplasia, and fibrosis.

Repeated dose toxicity: oral (mouse), 2 yrs, No Observed Effect Level (NOEL) = 137 mg/kg

___________________________________________________________________________________________
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(body wt.)

Repeated dose toxicity: oral (rat), 2 yrs, NOEL = 52 mg/kg (body wt.)

Although carbon black produces pulmonary irritation, cellular proliferation, fibrosis, and
lung tumors in the rat under conditions of "lung overload", there is evidence to
demonstrate that this response is principally a species-specific response that is not
relevant to humans.

 MORBIDITY STUDIES (human data):

Results of epidemiological studies of carbon black production workers suggest that
cumulative exposure to carbon black may result in small, non-clinical decrements in lung
function.  A  U.S. respiratory morbidity study suggested a 27 ml decline in FEV1 from a 1
mg/m3  8 hour TWA daily (inhalable fraction) exposure over a 40-year period (Harber,
2003).  An earlier European investigation suggested that exposure to 1 mg/m3 (inhalable
fraction) of carbon black over a 40-year working lifetime would result in a 48 ml decline in
FEV1 (Gardiner, 2001).  However, the estimates from both studies were only of
borderline statistical significance.  Normal age-related decline over a similar period of
time would be approximately 1200 ml.

In the U.S. study, 9% of the highest non-smokers exposure group (in contrast to 5% of the
unexposed group) reported symptoms consistent with chronic bronchitis.  In the
European study, methodological limitations in the administration of the questionnaire
limit the conclusions that can be drawn about reported symptoms.  This study, however,
indicated a link between carbon black and small opacities on chest films, with negligible
effects on lung function.

 INHALATION ASSESSMENT:

Applying the guidelines of self-classification under GHS, carbon black is not classified
under STOT-RE for effects on the lung.  Classification is not warranted on the basis of the

soluble particles such as carbon black.  The pattern of pulmonary effects in the rat, such
as inflammation and fibrotic responses, are not observed in other rodent species,
non-human primates, or humans under similar exposure conditions. Lung overload does
not appear to be relevant for human health.  Overall, the epidemiological evidence from
well-conducted investigations has shown no causative link between carbon black
exposure and the risk of non-malignant respiratory disease in humans. A STOT-RE
classification for carbon black after repeated inhalation exposure is not warranted.

 ORAL ASSESSMENT:

Based on available data, specific target organ toxicity is not expected after repeated oral
exposure.

 DERMAL ASSESSMENT:

Based on available data and the chemical-physical properties (insolubility, low absorption
potential), specific target organ toxicity is not expected after repeated dermal exposure.

Aspiration Hazard:  ASSESSMENT: Based on industrial experience and the available data, no aspiration
hazard is expected.

___________________________________________________________________________________________
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12. ECOLOGICAL INFORMATION

Aquatic Toxicity: Fish (Brachydanio rerio):  LC50 (96hr) > 1,000 mg/L.  (Method: OECD 203).
Daphnia magna:  EC50 (24hr) > 5,600 mg/L.  (Method: OECD 202).
Algae (Scenedesmus subspicatus):  EC50 (72hr) > 10,000 mg/L.
Algae (Scenedesmus subspicatus):  NOEC >= 10,000 mg/L (Method: OECD 201).
Activated sludge:  EC0 (3hr) >= 800 mg/L.  (Method: DEV L3 TTC test).

ENVIRONMENTAL FATE 
Persistence and degradability The methods for determining biodegradability are not applicable to inorganic substances

Bioaccumulation Not expected due to physicochemical properties of the substance.

Mobility: Not expected to migrate. Insoluble.

Distribution to Environmental
Compartments:

Insoluble. Expected to remain on soil surface. Expected to float on water.

PBT and vPvB Assessment: This substance does not fulfill the criteria for PBT or vPvB.

Other adverse effects: No information available.

13. DISPOSAL CONSIDERATIONS

Disclaimer: Information in this section pertains to the product as shipped in its intended composition as described in Section 3
of this SDS. Contamination or processing may change waste characteristics and requirements. Regulations may also apply to
empty containers, liners or rinsate. State/provincial and local regulations may be different from federal regulations.

RCRA: Not a hazardous waste under U.S. RCRA, 40 CFR 261.

Canadian Waste Classification: Canada: Not a hazardous waste under provincial regulations.

 Disposal considerations: Waste should not be released to sewers. Product, as supplied, can be burned in suitable
incineration facilities or should be disposed of in accordance with the regulations issued
by the appropriate federal, state and local authorities.  Same consideration should be
given to containers and packaging.

14. TRANSPORT INFORMATION

of Dangerous Goods.

The following organizations do not classify carbon black as a "hazardous cargo" if it is "carbon, non-activated, mineral origin".
Cabot carbon blacks meet this definition.

___________________________________________________________________________________________

Page  12 / 17



___________________________________________________________________________________________

Product code: VXC72R Product name: VULCAN  XC72R Carbon Black Revision date: 29-Jan-2018

US Rail Regulations: Not regulated.

DOT

UN/ID no Not regulated
Proper Shipping Name Not regulated
Hazard Class Not regulated
Packing group Not regulated

ICAO (air) 

UN/ID no Not regulated
Proper Shipping Name Not regulated
Hazard Class Not regulated
Packing group Not regulated

IATA

UN/ID no Not regulated
Proper Shipping Name Not regulated
Hazard Class Not regulated
Packing group Not regulated

IMDG

UN/ID no Not regulated
Proper Shipping Name Not regulated
Hazard Class Not regulated
Packing group Not regulated

RID

UN/ID no Not regulated
Proper Shipping Name Not regulated
Hazard Class Not regulated
Packing group Not regulated

ADR

UN/ID no Not regulated
Proper Shipping Name Not regulated
Hazard Class Not regulated
Packing group Not regulated

15. REGULATORY INFORMATION

United States - OSHA (29 CFR 1910.1200): Hazardous
Mexico - NOM-018-STPS-2000: Not hazardous
Mexico - NOM-018-STPS-2015: Not hazardous.
Canada - WHMIS Classification (CPR, SOR/88-66): Class D2A

___________________________________________________________________________________________
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contains all the information required by the Controlled Products Regulations.

Canada - WHMIS Classification (HPR,
SOR/2015-17)

This product has been classified in accordance with the hazard criteria of the Hazardous
Products Regulations (HPR) and the M/SDS contains all the information required by the
Hazardous Products Regulations.

Chemical name WHMIS - Ingredient Disclosure
Carbon Black
 1333-86-4

1%

 TSCA  - United States Toxic Substances Control Act Section 8(b) Inventory Complies
 DSL/NDSL  - Canadian Domestic Substances List/Non-Domestic Substances List Complies
 EINECS/ELINCS  - European Inventory of Existing Chemical Substances/European List of
Notified Chemical Substances

Complies

 ENCS  - Japan Existing and New Chemical Substances Complies
 IECSC  - China Inventory of Existing Chemical Substances Complies
 KECL  - Korean Existing and Evaluated Chemical Substances Complies
 PICCS  - Philippines Inventory of Chemicals and Chemical Substances Complies
 AICS  - Australian Inventory of Chemical Substances Complies
 NZIoC  - New Zealand Inventory of Chemicals Complies
 TCSI  - Taiwan Chemical Substance Inventory Complies

SARA 311/312 Hazard Categories 

Acute Health Hazard NO
Chronic Health Hazard YES
Fire hazard YES
Sudden release of pressure hazard NO
Reactive Hazard NO

See GHS classification in section 2 for applicable SARA 311/312 hazard categories under the revised 40 CFR 370 (June 13, 2016)

SARA Section 313 (40 CFR 372) Toxics Release Inventory
Under EPA's Toxics Release Inventory (TRI) program, the reporting threshold for the polycyclic aromatic compounds (PAC)
category is 100 pounds/year manufactured, processed, or otherwise used.  The 100 pounds/year reporting threshold applies to
the cumulative total of 25 specific PACs.  In addition, the TRI reporting threshold for benzo(g,h,i)perylene is 10 pounds/year
manufactured, processed, or otherwise used.  Carbon black may contain certain PACs and/or benzo(g,h,i)perylene. The user is
advised to evaluate their own TRI reporting responsibilities.

Clean Air Act Amendments of 1990 
(CAA, Section 112, 40 CFR 82): 
This product does not contain any components listed as a Hazardous Air Pollutant, Flammable Substance, Toxic Substance, or
Class 1 or 2 Ozone Depletor

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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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.

Food and Drug Administration (FDA)

Carbon Black is permitted for food contact when used as a filler in rubber articles intended for repeated use under 21 CFR (code
of Federal Regulations) 177.2600.

LIMITATIONS:

-Total carbon black (channel process and furnace process) in the rubber may not exceed 50% by weight of the rubber products.
Cabot carbon blacks are furnace process blacks.

- Not for use in contact with infant formula and human milk (see TOR 2016-002).

Pharmaceutical Information
Not permitted.

California Proposition 65
This product contains the following Proposition 65 chemicals.

all three listing qualifiers (airborne, unbound (not bound within a matrix), and respirable size (10 micrometers or less in
diameter)) must be met for this substance to be considered a Proposition 65 substance.  Please contact your sales
representative for additional information.

Proposition 65 listed substances.

California Proposition 65 listed substances.

Chemical name New Jersey Massachusetts Pennsylvania Louisiana:
Carbon Black
 1333-86-4

X X X

16. OTHER INFORMATION

Carbon Black Extracts:
Manufactured carbon blacks generally contain less than 0.1% of solvent extractable polycyclic aromatic hydrocarbons (PAH).
Solvent extractable PAH content depends on numerous factors including, but not limited to, the manufacturing process, desired
product specifications, and the analytical procedure used to measure and identify solvent extractable materials. Questions
concerning PAH content of carbon black and analytical procedures should be addressed to your carbon black supplier

___________________________________________________________________________________________
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In compliance with Mexican regulation NMX-R-019-SCFI-2011, the following is the Mexican supplier:

CABOT SPECIALTY CHEMICALS MEXICO, SAPI DE CV-Planta Altamira
Carretera Tampico-Mante Km. 13.5
Col. Laguna de la Puerta, CP 89603
Altamira, Tamps. México
Tel. (833) 229 05 63
Fax. (833) 229 03 53
RFC NHU920612M83
Web:www.nhumo.com.mx
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Disclaimer:
The information set forth is based on information that Cabot Corporation believes to be accurate.  No warranty, expressed or
implied, is intended.  The information is provided solely for your information and consideration and Cabot assumes no legal
responsibility for use or reliance thereon. In the event of a discrepancy between the information on the non-English document
and its English counterpart, the English version shall supersede.

Prepared by: Cabot Corporation - Safety, Health and Environmental Affairs
Revision date: 29-Jan-2018

All names annotated with the  or  symbol are trademarks of the Cabot Corporation or its affiliates.

End of Safety Data Sheet
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SAFETY DATA SHEET
Revision Date 13-Oct-2021 Version 1

1. IDENTIFICATION 

1.1. Product identifier

Product Name X-CR15
Item number 146468

1.2. Relevant identified uses of the substance or mixture and uses advised against

Relevant identified uses Powder metallurgical use.

1.3. Details of the supplier of the safety data sheet

Höganäs Sweden AB 
Bruksgatan
S-263 83 Höganäs 
SWEDEN
Telephone: +46 42 338000

Contact Information E-Mail
MSDS-info@hoganas.com

Fax Number
+46 42 338330

1.4. Emergency telephone number

Emergency telephone at the company 
+46 42 33 80 00 (Only available during office hours - Central European Time Zone, CET)  

2. HAZARDS IDENTIFICATION 

2.1. Classification of the substance or mixture

This chemical is considered hazardous by the 2012 OSHA Hazard Communication Standard (29 CFR 1910.1200)

2.2. Label elements

Combustible dust Classified

Signal word
Warning

Hazard Statements

May form combustible dust concentrations in air

Precautionary Statements

_____________________________________________________________________________________________
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3. COMPOSITION/INFORMATION ON INGREDIENTS 

3.1  Substances/Mixtures

Chemical name CAS No Weight-% Trade Secret 
Iron 7439-89-6 >99 *

4. FIRST AID MEASURES 

4.1. Description of first aid measures

Inhalation Move to fresh air. If symptoms persist, call a physician.  

Skin contact Take off contaminated clothing. Wash skin with soap and water.

Eye contact Rinse thoroughly with plenty of water, also under the eyelids. If symptoms appear, seek 
medical advice.

Ingestion. Drink 1 or 2 glasses of water. Get medical attention. If possible drink milk afterwards.

4.2. Most important symptoms and effects, both acute and delayed

Inhalation Main symptoms: Cough and shortness of breath. May cause irritation of respiratory tract

Skin contact Long term contact can cause irritation.

Eye contact May cause mechanical irritation.

Ingestion Ingestion may cause gastrointestinal irritation, nausea, vomiting and diarrhea.  

4.3. Indication of any immediate medical attention and special treatment needed

Hazards not otherwise classified (HNOC)
Not applicable

2.3  Other hazards

Not classified as PBT or vPvB

The product contains no substances which at their given concentration, are considered to be hazardous to 
health

Physical state Powder Appearance Light grey   to Grey metal 
Powder.

Odor Odorless

_____________________________________________________________________________________________

Page   2 / 10  

CLAIMED CONFIDENTIAL



_____________________________________________________________________________________________
146468 X-CR15 Revision Date 13-Oct-2021

Treat symptomatically.

5. FIRE-FIGHTING MEASURES 

5.1. Extinguishing media

Suitable Extinguishing Media
Use extinguishing measures that are appropriate to local circumstances and the surrounding environment. Keep containers and 
surroundings cool with water spray. Confining and smothering metal fires is preferable rather than applying water. Use: Dry 
powder, dry chemical.

Extinguishing media which shall not be used for safety reasons
Do not use a solid water stream as it may scatter and spread fire.

5.2. Special hazards arising from the substance or mixture

Special Hazard
Avoid generating dust; fine dust dispersed in air in sufficient concentrations, and in the presence of an ignition source is a potential 
dust explosion hazard.

5.3. Advice for firefighters

As in any fire, wear self-contained breathing apparatus and full protective gear.  

6. ACCIDENTAL RELEASE MEASURES 

6.1. Personal precautions, protective equipment and emergency procedures

Avoid dust formation. Remove all sources of ignition. Use personal protection recommended in Section 8.  

6.2. Environmental precautions

Try to prevent the material from entering drains or water sources.  

6.3. Methods and material for containment and cleaning up

Contain spillage, and then collect with an electrically protected vacuum cleaner or by wet-brushing and place in container for 
disposal according to local regulations (see section 13).

6.4  Reference to other sections

Refer to protective measures listed in section 8 and 13.  

7. HANDLING AND STORAGE 

7.1  Precautions for safe handling

Protective measures

Keep workplace clean from dust. Accumulated dust dispersed in air may cause dust explosion if ignited. Use sufficient dust 
extraction.

_____________________________________________________________________________________________
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Advice on general occupational hygiene

Avoid inhalation, ingestion and contact with skin and eyes. General occupational hygiene measures are required to ensure safe 
handling of the substance. The measures involve good personal and housekeeping practices (i.e. regular cleaning with suitable 
cleaning devices), no drinking, eating and smoking at the workplace. Shower and change clothes at end of work shift.  

7.2. Conditions for safe storage, including any incompatibilities

Keep container tightly closed in dry place to avoid oxidation of material. Make sure the product does not come in contact with acids 
or strong oxidizers.

7.3. Specific end use(s)

No information available.

8. EXPOSURE CONTROLS/PERSONAL PROTECTION 

8.1. Control parameters

Exposure limits

Chemical name ACGIH TLV OSHA PEL NIOSH IDLH 
Iron

 7439-89-6 
Nuisance dust: 15 mg/m3 Nuisance Dust: 15 mg/m3 -

8.2. Exposure controls

Engineering Measures Ensure adequate ventilation, especially in confined areas.  

Protective measures

Eye/Face Protection ANSI approved safety glasses or protective goggles.  
Skin protection Long sleeved clothing.
Hand protection Use of canvas gloves is advisable.
Respiratory protection If exposure limits are exceeded or irritation is experienced, NIOSH/MSHA approved 

respiratory protection should be worn.   Respiratory protection must be provided in 
accordance with current local regulations. minimum N95.

Thermal hazards The substance does not represent a thermal hazard, thus special consideration is not 
required. .

Environmental Exposure Controls Dust from exhaust ventilation should be separated out in order to avoid release to the 
natural environment.

9. PHYSICAL AND CHEMICAL PROPERTIES 

9.1  Information on basic physical and chemical properties

Physical state Powder
Appearance Light grey   to Grey metal Powder.
Odor Odorless
Odor Threshold Not applicable
Particle size 

_____________________________________________________________________________________________
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9.2. Other information

VOC Content (%) Not applicable
Bulk density 2,0-4,0 g/cm^3
Fines fraction >=95% -1000µm  
Dust explosion class St 1

10. STABILITY AND REACTIVITY 

10.1. Reactivity

Stable under normal conditions.

10.2. Chemical stability

Stable under normal handling and storage conditions.

10.3. Possibility of hazardous reactions

None under normal processing.

10.4. Conditions to avoid

Heat, flames and sparks.

Property Values Remarks
pH Not applicable Insoluble in water.
Melting point / freezing point  1538°C @ 1013hPa  
Boiling point / boiling range  2861°C @ 1013hPa  
Flash Point Not applicable Not relevant for inorganic substances
Evaporation rate Solid with a melting point >300°C  
Flammability (solid, gas)  Not flammable.   According to Method A10, EU- Regulation 

440/2008
Flammability Limit in Air  

Upper flammability or explosive 
limit

No information available

Lower flammability or explosive 
limit

No information available

Vapor pressure Not applicable Solid with a melting point >300°C  
Vapor density No information available Solid with a melting point >300°C  
Relative density 7,87g/cm3 @ 20°C  
Water Solubility 0,015 mg/l @ 22°C  
Solubility(ies) Insoluble in organic solvents.
Partition coefficient Not applicable Not relevant for inorganic substances
Autoignition temperature Not classified. UN test N.4
Decomposition temperature  Not applicable Not relevant for inorganic substances
Viscosity Not applicable Solid with a melting point >300°C  
Explosive properties Not an explosive The substance contains no chemical groups 

associated with explosive properties.
Oxidizing Properties Not oxidizing

_____________________________________________________________________________________________
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10.5. Incompatible materials

Strong oxidizing agents and strong acids.  

10.6. Hazardous decomposition products

None under normal use conditions.

11. TOXICOLOGICAL INFORMATION 

11.1. Information on toxicological effects

Information on likely routes of exposure 

General The principal risk to human health presented by "iron" dust is related to the concentration of 
dust in the air acting as a nuisance dust. The higher the concentration of dust the greater 
the risk of irritation to the repiratory system and mechanical irritation to the eyes.

Acute Toxicity The substance is not toxic for skin, inhalation or ingestion.  

Skin corrosion/irritation Not irritating.

Serious Eye Damage/Eye Irritation OECD 405: Not irritating.

Respiratory or skin sensitization Not sensitizing.

Germ Cell Mutagenicity Ames test OECD 471 negative

Reproductive Toxicity Testing of metallic iron for reproductive toxicity is not appropriate due to a lack of systemic 
exposure.

STOT-single exposure Not classified according to the criterias of the Globally Harmonized System (GHS).

STOT-repeated exposure Not classified according to the criterias of the Globally Harmonized System (GHS).

Aspiration hazard Not classified according to the criterias of the Globally Harmonized System (GHS).

Chemical name Oral LD50 Dermal LD50 Inhalation LC50 
Iron

 7439-89-6 
7500 mg/kg bw (Rat) - -

Carcinogenicity Not classified according to the criterias of the Globally Harmonized System (GHS).

Legend:

A1 - Known Human Carcinogen
A2 - Suspected Human Carcinogen
A3 - Animal Carcinogen
A4 - Not Classifiable as a Human Carcinogen

Group 1 - Carcinogenic to Humans
Group 2A - Probably Carcinogenic to Humans
Group 2B - Possibly Carcinogenic to Humans
Group 3 - Not Classifiable as to Carcinogenicity in Humans

Known - Known Carcinogen
Reasonably Anticipated - Reasonably Anticipated to be a Human Carcinogen

_____________________________________________________________________________________________

Page   6 / 10  

CLAIMED CONFIDENTIAL



_____________________________________________________________________________________________
146468 X-CR15 Revision Date 13-Oct-2021

X - Present

12. ECOLOGICAL INFORMATION 

12.1. Toxicity

Ecotoxicity effects
Contains forms of iron which are highly insoluble and non-hazardous.

Chemical name Algae/aquatic plants Fish Toxicity to 
microorganisms

Crustacea

Iron - LC50 96 h  = 13.6 mg/L 
(Morone saxatilis - static)

- -

12.2. Persistence and degradability

The methods for determining the biological degradability are not applicable to inorganic substances.

12.3. Bioaccumulative potential

Iron and its compounds are essential compounds. Iron is an essential trace element, well regulated in all living organisms. The 
availible evidence shows the absence of iron biomagnification across the trophic chain both in the aquatic and terrestrial food 
chains. The existing information suggests not only that iron does not biomagnify, but rather that it tends to exhibit biodilution.  

12.4. Mobility in soil

Iron and its compounds are found in the form of hydroxides in the environment. They are stabilized in the form of oxides in the long 
term.

12.5. Results of PBT and vPvB assessment

As iron is not bio-available, owing to its extreme insolubility in water, it is not systematically available or bio-accumulative, and 
hence it does not fulfil either of the PBT or vPvB criteria for classification.  

12.6. Other adverse effects

None anticipated.

13. DISPOSAL CONSIDERATIONS 

13.1. Waste treatment methods

Product disposal

Recycle where possible. Dispose of in accordance with local regulations.

Packaging disposal 

Dispose of in accordance with local regulations.

_____________________________________________________________________________________________
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14. TRANSPORT INFORMATION 

DOT
UN/ID no Not applicable
Proper shipping name Not applicable
Transport hazard class(es) Not applicable
Packaging group Not applicable

IATA
UN/ID no Not applicable
Proper shipping name Not applicable
Transport hazard class(es) Not applicable
Packing Group Not applicable

IMDG:
UN number Not regulated
UN proper shipping name Not applicable
Transport hazard class(es) Not applicable
Packing Group Not applicable
Marine pollutant Not applicable

15. REGULATORY INFORMATION 

15.1  Safety, health and environmental regulations/legislation specific for the substance or mixture

International Inventories 
All of the components in the product are on the following Inventory lists:   

TSCA Complies
EINECS/ELINCS Complies
DSL/NDSL Complies
ENCS Complies
IECSC Complies
KECL Complies
PICCS Complies
AICS Complies

 - United States Toxic Substances Control Act Section 8(b) Inventory
 - Canadian Domestic Substances List/Non-Domestic Substances List

 - European Inventory of Existing Commercial Chemical Substances/EU List of Notified Chemical Substances

 - Japan Existing and New Chemical Substances
 - China Inventory of Existing Chemical Substances

 - Korean Existing and Evaluated Chemical Substances
 - Philippines Inventory of Chemicals and Chemical Substances

 - Australian Inventory of Chemical Substances

U.S. Federal Regulations 

_____________________________________________________________________________________________
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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 
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SARA 311/312 Hazard Categories 
Acute Health Hazard No
Chronic Health Hazard No
Fire Hazard No
Sudden Release of Pressure Hazard No
Reactive Hazard No

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)

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

U.S. State Regulations 

California Proposition 65
This product does not contain any Proposition 65 chemicals

EPA Pesticide Registration Number -

16. OTHER INFORMATION INCLUDING DATE OF PREPARATION OR LAST REVISION 

Abbreviations

EC50: median effective concentration
LC50: median lethal concentration.
LD50: median lethal dose
NIOSH: The National Institute for Occupational Safety and Health
NOEC:   No Observable Effect Concentration
OEL:   Occupational Exposure Limit
OSHA Occupational Safety & Health Administration
PBT:   Persistent, bioaccumulative, and toxic chemicals  
PNEC:   Predicted No Effect Concentration (PNEC)
STEL:   Short-Term Exposure Limit
TLV: Substance with TLV-values
TWA:   Time Weighted Average
vPvB:   very persistent, very bioaccumulative chemical  

Revision Date 13-Oct-2021

Revision Note No information available.

Disclaimer
The information provided on this SDS 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 guide for safe handling, use, processing, storage, 
transportation, disposal and release and is not to be considered as a warranty or quality specification.  The information 

NFPA Health Hazard 0 Flammability 1 Instability 0 Physical and chemical 
hazards -

HMIS Health Hazard 0 Flammability 1 Physical Hazard 0

_____________________________________________________________________________________________
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relates only to the specific material designated and may not be valid for such material used in combination with any other 
material or in any process, unless specified in the text.  

end

_____________________________________________________________________________________________
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SAFETY DATA SHEET

Revision Date 28-Feb-2020 Revision Number 2

Product Name Viscosity standard, Specpure®, nominally 360cSt @40°C and 42 cSt
@ 100°C

Cat No. : 47021

Synonyms No information available

Recommended Use Laboratory chemicals.
Uses advised against Food, drug, pesticide or biocidal product use.
Details of the supplier of the safety data sheet 

Emergency Telephone Number 
During normal business hours (Monday-Friday, 8am-7pm EST), call (800) 343-0660.
After normal business hours, call Carechem 24 at (866) 928-0789.

Classification
This chemical is considered hazardous by the 2012 OSHA Hazard Communication Standard (29 CFR 1910.1200)

Label Elements

Signal Word
Danger

Hazard Statements
May be fatal if swallowed and enters airways
Harmful if inhaled

Company
Alfa Aesar
Thermo Fisher Scientific Chemicals, Inc.
30 Bond Street
Ward Hill, MA 01835-8099
Tel: 800-343-0660
Fax: 800-322-4757
Email: tech@alfa.com
www.alfa.com

Acute Inhalation Toxicity - Vapors Category 4
Aspiration Toxicity Category 1

______________________________________________________________________________________________
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Viscosity standard, Specpure®, nominally 360cSt
@40°C and 42 cSt @ 100°C

Revision Date 28-Feb-2020

Precautionary Statements
Prevention
Avoid breathing dust/fume/gas/mist/vapors/spray
Use only outdoors or in a well-ventilated area
Inhalation
IF INHALED: Remove victim to fresh air and keep at rest in a position comfortable for breathing
Call a POISON CENTER or doctor/physician if you feel unwell
Ingestion
IF SWALLOWED: Immediately call a POISON CENTER or doctor/physician
Do NOT induce vomiting
Storage
Store locked up
Disposal
Dispose of contents/container to an approved waste disposal plant
Hazards not otherwise classified (HNOC)  
None identified

Component CAS-No Weight %
Polyalphaolefin oil N/A <=100

General Advice If symptoms persist, call a physician.

Eye Contact Rinse immediately with plenty of water, also under the eyelids, for at least 15 minutes. Get
medical attention.

Skin Contact Wash off immediately with plenty of water for at least 15 minutes. If skin irritation persists,
call a physician.

Inhalation Remove to fresh air. If not breathing, give artificial respiration. Get medical attention if
symptoms occur. Risk of serious damage to the lungs (by aspiration).

Ingestion Clean mouth with water and drink afterwards plenty of water. Do NOT induce vomiting. Call
a physician or poison control center immediately. If vomiting occurs naturally, have victim
lean forward.

Most important symptoms and
effects

None reasonably foreseeable.

Notes to Physician Treat symptomatically

Unsuitable Extinguishing Media No information available

______________________________________________________________________________________________
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Viscosity standard, Specpure®, nominally 360cSt
@40°C and 42 cSt @ 100°C

Revision Date 28-Feb-2020

Flash Point No information available
Method - No information available

Autoignition Temperature No information available
Explosion Limits

Upper No data available
Lower No data available
Sensitivity to Mechanical Impact No information available
Sensitivity to Static Discharge No information available

Specific Hazards Arising from the Chemical
Keep product and empty container away from heat and sources of ignition.

Hazardous Combustion Products
Carbon monoxide (CO). Carbon dioxide (CO2).
Protective Equipment and Precautions for Firefighters
As in any fire, wear self-contained breathing apparatus pressure-demand, MSHA/NIOSH (approved or equivalent) and full
protective gear.

NFPA

Personal Precautions Ensure adequate ventilation. Use personal protective equipment as required.
Environmental Precautions Should not be released into the environment. See Section 12 for additional Ecological

Information.

Methods for Containment and Clean
Up

Soak up with inert absorbent material. Keep in suitable, closed containers for disposal.

Handling Wear personal protective equipment/face protection. Ensure adequate ventilation. Avoid
ingestion and inhalation. Do not get in eyes, on skin, or on clothing.

Storage Keep containers tightly closed in a dry, cool and well-ventilated place.

Exposure Guidelines This product does not contain any hazardous materials with occupational exposure
limitsestablished by the region specific regulatory bodies.

Health
3

Flammability
0

Instability
0

Physical hazards
N/A

Engineering Measures None under normal use conditions.

Personal Protective Equipment 

Eye/face Protection Wear appropriate protective eyeglasses or chemical safety goggles as described by
OSHA's eye and face protection regulations in 29 CFR 1910.133 or European Standard
EN166.

Skin and body protection Wear appropriate protective gloves and clothing to prevent skin exposure.

Respiratory Protection No protective equipment is needed under normal use conditions.

Hygiene Measures Handle in accordance with good industrial hygiene and safety practice.

______________________________________________________________________________________________
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Viscosity standard, Specpure®, nominally 360cSt
@40°C and 42 cSt @ 100°C

Revision Date 28-Feb-2020

Physical State Liquid
Appearance No information available
Odor No information available
Odor Threshold No information available
pH No information available
Melting Point/Range No data available
Boiling Point/Range No information available
Flash Point No information available
Evaporation Rate No information available
Flammability (solid,gas) Not applicable
Flammability or explosive limits

Upper No data available
Lower No data available

Vapor Pressure No information available
Vapor Density No information available
Specific Gravity No information available
Solubility No information available
Partition coefficient; n-octanol/water No data available
Autoignition Temperature No information available
Decomposition Temperature No information available
Viscosity No information available

Reactive Hazard None known, based on information available

Stability Stable under normal conditions.

Conditions to Avoid Incompatible products.

Incompatible Materials Strong oxidizing agents

Hazardous Decomposition Products Carbon monoxide (CO), Carbon dioxide (CO2)

Hazardous Polymerization Hazardous polymerization does not occur.

Hazardous Reactions None under normal processing.

Acute Toxicity 

Product Information
Oral LD50 Based on ATE data, the classification criteria are not met. ATE > 2000 mg/kg.
Dermal LD50 Based on ATE data, the classification criteria are not met. ATE > 2000 mg/kg.
Vapor LC50 Based on ATE data, the classification criteria are not met. ATE > 20 mg/l. Category 4. ATE

= 10 - 20 mg/l.
Component Information
Toxicologically Synergistic
Products

No information available

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

Irritation No information available

Sensitization No information available

Carcinogenicity The table below indicates whether each agency has listed any ingredient as a carcinogen.

______________________________________________________________________________________________
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Viscosity standard, Specpure®, nominally 360cSt
@40°C and 42 cSt @ 100°C

Revision Date 28-Feb-2020

Component CAS-No IARC NTP ACGIH OSHA Mexico
Polyalphaolefin oil N/A Not listed Not listed Not listed Not listed Not listed

Mutagenic Effects No information available

Reproductive Effects No information available.

Developmental Effects No information available.

Teratogenicity No information available.

STOT - single exposure None known
STOT - repeated exposure None known

Aspiration hazard No information available

Symptoms  / effects,both acute and
delayed

No information available

Endocrine Disruptor Information No information available

Other Adverse Effects The toxicological properties have not been fully investigated.

Ecotoxicity
Do not empty into drains.

Persistence and Degradability Immiscible with water

Bioaccumulation/ Accumulation No information available.

Mobility Is not likely mobile in the environment due its low water solubility.

Waste Disposal Methods Chemical waste generators must determine whether a discarded chemical is classified as a
hazardous waste.  Chemical waste generators must also consult local, regional, and
national hazardous waste regulations to ensure complete and accurate classification.

DOT Not regulated
TDG Not regulated

IATA Not regulated
IMDG/IMO Not regulated

United States of America Inventory 

Component CAS-No TSCA TSCA Inventory notification -
Active/Inactive

TSCA - EPA Regulatory
Flags

Polyalphaolefin oil N/A - - -

Legend:

TSCA - Toxic Substances Control Act, (40 CFR Part 710)
X - Listed
'-' - Not Listed

TSCA 12(b) - Notices of Export Not applicable

______________________________________________________________________________________________
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Viscosity standard, Specpure®, nominally 360cSt
@40°C and 42 cSt @ 100°C

Revision Date 28-Feb-2020

International Inventories 
Canada (DSL/NDSL), Europe (EINECS/ELINCS/NLP), Philippines (PICCS), Japan (ENCS), Australia (AICS), China (IECSC), Korea (ECL).

Component CAS-No DSL NDSL EINECS PICCS ENCS AICS IECSC KECL
Polyalphaolefin oil N/A - - - - - - - -

U.S. Federal Regulations

SARA 313 Not applicable

SARA 311/312 Hazard Categories See section 2 for more information

CWA (Clean Water Act) Not applicable

Clean Air Act Not applicable

OSHA - Occupational Safety and
Health Administration

Not applicable

CERCLA Not applicable

California Proposition 65 This product does not contain any Proposition 65 chemicals.

U.S. State Right-to-Know
Regulations

Not applicable

U.S. Department of Transportation
Reportable Quantity (RQ): N
DOT Marine Pollutant N
DOT Severe Marine Pollutant N

U.S. Department of Homeland
Security

This product does not contain any DHS chemicals.

Other International Regulations 

Mexico - Grade No information available

Prepared By Health, Safety and Environmental Department
Email: tech@alfa.com
www.alfa.com

Revision Date 28-Feb-2020
Print Date 28-Feb-2020
Revision Summary SDS authoring systems update, replaces ChemGes SDS No. (37238).

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

______________________________________________________________________________________________
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SAFETY DATA SHEET

Creation Date 06-Nov-2010 Revision Date 14-Feb-2020 Revision Number 2

Product Name Iron(III) chloride, anhydrous

Cat No. : 12357

CAS-No 7705-08-0
Synonyms Ferric chloride

Recommended Use Laboratory chemicals.
Uses advised against Food, drug, pesticide or biocidal product use.
Details of the supplier of the safety data sheet 

Emergency Telephone Number 
During normal business hours (Monday-Friday, 8am-7pm EST), call (800) 343-0660.
After normal business hours, call Carechem 24 at (866) 928-0789.

Classification
This chemical is considered hazardous by the 2012 OSHA Hazard Communication Standard (29 CFR 1910.1200)

Label Elements

Signal Word
Danger

Hazard Statements
Harmful if swallowed
Causes skin irritation
Causes serious eye damage
May cause an allergic skin reaction

Company
Alfa Aesar
Thermo Fisher Scientific Chemicals, Inc.
30 Bond Street
Ward Hill, MA 01835-8099
Tel: 800-343-0660
Fax: 800-322-4757
Email: tech@alfa.com
www.alfa.com

Acute oral toxicity Category 4
Skin Corrosion/Irritation Category 2
Serious Eye Damage/Eye Irritation Category 1
Skin Sensitization Category 1

______________________________________________________________________________________________
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Iron(III) chloride, anhydrous Revision Date 14-Feb-2020

Precautionary Statements
Prevention
Wash face, hands and any exposed skin thoroughly after handling
Do not eat, drink or smoke when using this product
Wear protective gloves/protective clothing/eye protection/face protection
Avoid breathing dust/fume/gas/mist/vapors/spray
Contaminated work clothing should not be allowed out of the workplace
Keep only in original container
Skin
IF ON SKIN: Wash with plenty of soap and water
Take off contaminated clothing and wash before reuse
If skin irritation or rash occurs: Get medical advice/attention
Eyes
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/physician
Ingestion
IF SWALLOWED: Call a POISON CENTER or doctor/physician if you feel unwell
Rinse mouth
Storage
Store in corrosive resistant polypropylene container with a resistant inliner
Disposal
Dispose of contents/container to an approved waste disposal plant
Hazards not otherwise classified (HNOC)  
None identified

Component CAS-No Weight %
Iron(III) chloride 7705-08-0 100

Eye Contact Rinse immediately with plenty of water, also under the eyelids, for at least 15 minutes.
Immediate medical attention is required.

Skin Contact Wash off immediately with plenty of water for at least 15 minutes. Get medical attention.

Inhalation Remove to fresh air. If breathing is difficult, give oxygen. Do not use mouth-to-mouth
method if victim ingested or inhaled the substance; give artificial respiration with the aid of a
pocket mask equipped with a one-way valve or other proper respiratory medical device. Get
medical attention.

Ingestion Do NOT induce vomiting. Call a physician or poison control center immediately.

Most important symptoms and
effects

Causes eye burns. May cause allergic skin reaction.  Symptoms of allergic reaction may
include rash, itching, swelling, trouble breathing, tingling of the hands and feet, dizziness,
lightheadedness, chest pain, muscle pain or flushing

Notes to Physician Treat symptomatically

______________________________________________________________________________________________
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Iron(III) chloride, anhydrous Revision Date 14-Feb-2020

Suitable Extinguishing Media Substance is nonflammable; use agent most appropriate to extinguish surrounding fire.

Unsuitable Extinguishing Media No information available

Flash Point No information available
Method - No information available

Autoignition Temperature
Explosion Limits

Upper No data available
Lower No data available
Sensitivity to Mechanical Impact No information available
Sensitivity to Static Discharge No information available

Specific Hazards Arising from the Chemical
Non-combustible. Thermal decomposition can lead to release of irritating gases and vapors.

Hazardous Combustion Products
Hydrogen chloride gas.
Protective Equipment and Precautions for Firefighters
As in any fire, wear self-contained breathing apparatus pressure-demand, MSHA/NIOSH (approved or equivalent) and full
protective gear.

NFPA

Personal Precautions Use personal protective equipment as required. Ensure adequate ventilation. Avoid dust
formation. Avoid contact with skin, eyes or clothing.

Environmental Precautions Avoid release to the environment. See Section 12 for additional Ecological Information. Do
not flush into surface water or sanitary sewer system.

Methods for Containment and Clean
Up

Sweep up and shovel into suitable containers for disposal. Avoid dust formation.

Handling Wear personal protective equipment/face protection. Ensure adequate ventilation. Avoid
dust formation. Do not get in eyes, on skin, or on clothing. Do not breathe (dust, vapor,
mist, gas). Do not ingest. If swallowed then seek immediate medical assistance.

Storage Keep containers tightly closed in a dry, cool and well-ventilated place. Corrosives area.

Exposure Guidelines 

Health
2

Flammability
0

Instability
1

Physical hazards
N/A

Component ACGIH TLV OSHA PEL NIOSH IDLH Mexico OEL (TWA)
Iron(III) chloride TWA: 1 mg/m3 (Vacated) TWA: 1 mg/m3 TWA: 1 mg/m3 TWA: 1 mg/m3

- American Conference of Governmental Industrial Hygienists
- Occupational Safety and Health Administration

______________________________________________________________________________________________
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Iron(III) chloride, anhydrous Revision Date 14-Feb-2020

Physical State Powder Solid
Appearance Dark grey
Odor Odorless
Odor Threshold No information available
pH  2.0   (0.1M)
Melting Point/Range No data available
Boiling Point/Range No information available
Flash Point No information available
Evaporation Rate Not applicable
Flammability (solid,gas) No information available
Flammability or explosive limits

Upper No data available
Lower No data available

Vapor Pressure 1 hPa  @  20 °C
Vapor Density Not applicable
Specific Gravity No information available
Solubility 480 g/L (20°C)
Partition coefficient; n-octanol/water No data available
Autoignition Temperature
Decomposition Temperature >200 °C
Viscosity Not applicable
Molecular Formula Cl3 Fe
Molecular Weight 162.21

Reactive Hazard None known, based on information available

Stability Hygroscopic.

Conditions to Avoid Avoid dust formation. Incompatible products. Excess heat. Exposure to moist air or water.

Incompatible Materials Strong oxidizing agents, Metals

Hazardous Decomposition Products Hydrogen chloride gas

Hazardous Polymerization Hazardous polymerization does not occur.

Hazardous Reactions Corrosive to metals.

Engineering Measures Ensure adequate ventilation, especially in confined areas. Ensure that eyewash stations
and safety showers are close to the workstation location.

Personal Protective Equipment 

Eye/face Protection Wear appropriate protective eyeglasses or chemical safety goggles as described by
OSHA's eye and face protection regulations in 29 CFR 1910.133 or European Standard
EN166.

Skin and body protection Wear appropriate protective gloves and clothing to prevent skin exposure.

Respiratory Protection Follow the OSHA respirator regulations found in 29 CFR 1910.134 or European Standard
EN 149. Use a NIOSH/MSHA or European Standard EN 149 approved respirator if
exposure limits are exceeded or if irritation or other symptoms are experienced.

Hygiene Measures

______________________________________________________________________________________________
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Iron(III) chloride, anhydrous Revision Date 14-Feb-2020

Acute Toxicity 

Product Information
Component Information

Component LD50 Oral LD50 Dermal LC50 Inhalation
Iron(III) chloride LD50 = 450 mg/kg  ( Rat )

LD50 = 316 mg/kg  ( Rat )
Not listed Not listed

Toxicologically Synergistic
Products

No information available

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

Irritation Causes eye burns; Irritating to skin

Sensitization May cause sensitization by skin contact

Carcinogenicity The table below indicates whether each agency has listed any ingredient as a carcinogen.

Component CAS-No IARC NTP ACGIH OSHA Mexico
Iron(III) chloride 7705-08-0 Not listed Not listed Not listed Not listed Not listed

Mutagenic Effects No information available

Reproductive Effects No information available.

Developmental Effects No information available.

Teratogenicity No information available.

STOT - single exposure None known
STOT - repeated exposure None known

Aspiration hazard No information available

Symptoms  / effects,both acute and
delayed

Symptoms of allergic reaction may include rash, itching, swelling, trouble breathing, tingling
of the hands and feet, dizziness, lightheadedness, chest pain, muscle pain or flushing

Endocrine Disruptor Information No information available

Other Adverse Effects The toxicological properties have not been fully investigated.

Ecotoxicity
Do not empty into drains.

Component Freshwater Algae Freshwater Fish Microtox Water Flea
Iron(III) chloride Not listed LC50: = 75.6 mg/L, 96h

static (Gambusia affinis)
LC50:  20.95 - 22.56 mg/L,

96h semi-static (Pimephales
promelas)

LC50: = 20.26 mg/L, 96h
semi-static (Lepomis

macrochirus)

Not listed EC50: = 9.6 mg/L, 48h Static
(Daphnia magna)

EC50: = 27.9 mg/L, 48h
(Daphnia magna)

Persistence and Degradability Soluble in water Persistence is unlikely based on information available.

Bioaccumulation/ Accumulation No information available.

Mobility . Will likely be mobile in the environment due to its water solubility.

______________________________________________________________________________________________

Page  5 / 7

CLAIMED CONFIDENTIAL



______________________________________________________________________________________________
Iron(III) chloride, anhydrous Revision Date 14-Feb-2020

Component log Pow
Iron(III) chloride -4

Waste Disposal Methods Chemical waste generators must determine whether a discarded chemical is classified as a
hazardous waste.  Chemical waste generators must also consult local, regional, and
national hazardous waste regulations to ensure complete and accurate classification.

DOT
UN-No UN1773
Proper Shipping Name FERRIC CHLORIDE, ANHYDROUS
Hazard Class 8
Packing Group III

TDG
UN-No UN1773
Proper Shipping Name FERRIC CHLORIDE, ANHYDROUS
Hazard Class 8
Packing Group III

IATA
UN-No UN1773
Proper Shipping Name FERRIC CHLORIDE, ANHYDROUS
Hazard Class 8
Packing Group III

IMDG/IMO
UN-No UN1773
Proper Shipping Name FERRIC CHLORIDE, ANHYDROUS
Hazard Class 8
Packing Group III

United States of America Inventory 

Component CAS-No TSCA TSCA Inventory notification -
Active/Inactive

TSCA - EPA Regulatory
Flags

Iron(III) chloride 7705-08-0 X ACTIVE -

Legend:

TSCA - Toxic Substances Control Act, (40 CFR Part 710)
X - Listed
'-' - Not Listed

TSCA 12(b) - Notices of Export Not applicable

International Inventories 
Canada (DSL/NDSL), Europe (EINECS/ELINCS/NLP), Philippines (PICCS), Japan (ENCS), Australia (AICS), China (IECSC), Korea (ECL).

Component CAS-No DSL NDSL EINECS PICCS ENCS AICS IECSC KECL
Iron(III) chloride 7705-08-0 X - 231-729-4 X X X X KE-21134

U.S. Federal Regulations

SARA 313 Not applicable

SARA 311/312 Hazard Categories See section 2 for more information

CWA (Clean Water Act)
Component CWA - Hazardous CWA - Reportable CWA - Toxic Pollutants CWA - Priority Pollutants

______________________________________________________________________________________________
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Iron(III) chloride, anhydrous Revision Date 14-Feb-2020

Substances Quantities

Iron(III) chloride X 1000 lb - -

Clean Air Act Not applicable

OSHA - Occupational Safety and
Health Administration

Not applicable

CERCLA This material, as supplied, contains one or more substances regulated as a hazardous
substance under the Comprehensive Environmental Response Compensation and Liability
Act (CERCLA) (40 CFR 302)

Component Hazardous Substances RQs CERCLA EHS RQs

Iron(III) chloride 1000 lb -

California Proposition 65 This product does not contain any Proposition 65 chemicals.

U.S. State Right-to-Know
Regulations

Component Massachusetts New Jersey Pennsylvania Illinois Rhode Island

Iron(III) chloride X X X - -

U.S. Department of Transportation
Reportable Quantity (RQ): N
DOT Marine Pollutant N
DOT Severe Marine Pollutant N

U.S. Department of Homeland
Security

This product does not contain any DHS chemicals.

Other International Regulations 

Mexico - Grade No information available

Prepared By Health, Safety and Environmental Department
Email: tech@alfa.com
www.alfa.com

Creation Date 06-Nov-2010
Revision Date 14-Feb-2020
Print Date 14-Feb-2020
Revision Summary SDS authoring systems update, replaces ChemGes SDS No. 7705-08-0/2.

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 SDS

______________________________________________________________________________________________
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SAFETY DATA SHEET

Creation Date 26-Jan-2010 Revision Date 27-Apr-2021 Revision Number 3

Product Name 3-Mercaptopropionic acid

Cat No. : A13261

CAS-No 107-96-0
Synonyms 3-Thiopropionic acid.; beta-Mercaptopropanoic acid

Recommended Use Laboratory chemicals.
Uses advised against Food, drug, pesticide or biocidal product use.

Details of the supplier of the safety data sheet 

Emergency Telephone Number 
During normal business hours (Monday-Friday, 8am-7pm EST), call (800) 343-0660.
After normal business hours, call Carechem 24 at (866) 928-0789.

Classification
This chemical is considered hazardous by the 2012 OSHA Hazard Communication Standard (29 CFR 1910.1200)

Label Elements

Signal Word
Danger

Company
Alfa Aesar
Thermo Fisher Scientific Chemicals, Inc.
30 Bond Street
Ward Hill, MA 01835-8099
Tel: 800-343-0660
Fax: 800-322-4757
Email: tech@alfa.com
www.alfa.com

Acute oral toxicity Category 3
Acute Inhalation Toxicity - Vapors Category 4
Skin Corrosion/Irritation Category 1  B
Serious Eye Damage/Eye Irritation Category 1
Specific target organ toxicity (single exposure) Category 3
Target Organs -  Respiratory system.

Corrosive to metals Category 1

______________________________________________________________________________________________
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3-Mercaptopropionic acid Revision Date 27-Apr-2021

Hazard Statements
May be corrosive to metals
Toxic if swallowed
Causes severe skin burns and eye damage
May cause respiratory irritation
Harmful if inhaled

Precautionary Statements
Prevention
Wash face, hands and any exposed skin thoroughly after handling
Do not eat, drink or smoke when using this product
Use only outdoors or in a well-ventilated area
Do not breathe dust/fume/gas/mist/vapors/spray
Wear protective gloves/protective clothing/eye protection/face protection
Keep only in original container
Response
Immediately call a POISON CENTER or doctor/physician
Inhalation
IF INHALED: Remove victim to fresh air and keep at rest in a position comfortable for breathing
Skin
IF ON SKIN (or hair): Take off immediately all contaminated clothing. Rinse skin with water/shower
Wash contaminated clothing before reuse
Eyes
IF IN EYES: Rinse cautiously with water for several minutes. Remove contact lenses, if present and easy to do. Continue rinsing
Ingestion
Rinse mouth
Do NOT induce vomiting
Spills
Absorb spillage to prevent material damage
Storage
Store locked up
Store in a well-ventilated place. Keep container tightly closed
Store in corrosive resistant polypropylene container with a resistant inliner
Store in a dry place
Disposal
Dispose of contents/container to an approved waste disposal plant
Hazards not otherwise classified (HNOC)  
None identified
Other hazards
Stench.

Component CAS-No Weight %
3-Mercaptopropionic acid 107-96-0 <=100

______________________________________________________________________________________________
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3-Mercaptopropionic acid Revision Date 27-Apr-2021

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

Eye Contact In the case of contact with eyes, rinse immediately with plenty of water and seek medical
advice.

Skin Contact Wash off immediately with plenty of water for at least 15 minutes. Immediate medical
attention is required.

Inhalation If not breathing, give artificial respiration. Do not use mouth-to-mouth method if victim
ingested or inhaled the substance; give artificial respiration with the aid of a pocket mask
equipped with a one-way valve or other proper respiratory medical device. Remove to fresh
air. Immediate medical attention is required.

Ingestion Do NOT induce vomiting. Call a physician or poison control center immediately.

Most important symptoms and
effects

Causes burns by all exposure routes.  Product is a corrosive material.  Use of gastric
lavage or emesis is contraindicated.  Possible perforation of stomach or esophagus should
be investigated: Ingestion causes severe swelling, severe damage to the delicate tissue
and danger of perforation: Inhalation of corrosive fumes/gases may cause coughing,
choking, headache, dizziness, and weakness for several hours. Pulmonary edema may
occur with tightness in the chest, shortness of breath, bluish skin, decreased blood
pressure and increased heart rate: Symptoms of overexposure may be headache,
dizziness, tiredness, nausea and vomiting

Notes to Physician Treat symptomatically

Suitable Extinguishing Media CO 2, dry chemical, dry sand, alcohol-resistant foam. Water mist may be used to cool
closed containers.

Unsuitable Extinguishing Media No information available

Flash Point  124  °C  /  255.2  °F

Method - No information available

Autoignition Temperature  295  °C  /  563  °F

Explosion Limits
Upper No data available
Lower 1.60%
Sensitivity to Mechanical Impact No information available
Sensitivity to Static Discharge No information available

Specific Hazards Arising from the Chemical
Thermal decomposition can lead to release of irritating gases and vapors. The product causes burns of eyes, skin and mucous
membranes.

Hazardous Combustion Products
Carbon monoxide (CO). Carbon dioxide (CO2). Sulfur oxides.
Protective Equipment and Precautions for Firefighters
As in any fire, wear self-contained breathing apparatus pressure-demand, MSHA/NIOSH (approved or equivalent) and full
protective gear. Thermal decomposition can lead to release of irritating gases and vapors.

NFPA
Health

3
Flammability

2
Instability

0
Physical hazards

N/A
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Personal Precautions Use personal protective equipment as required. Ensure adequate ventilation. Evacuate
personnel to safe areas. Keep people away from and upwind of spill/leak.

Environmental Precautions Should not be released into the environment. Do not flush into surface water or sanitary
sewer system.

Methods for Containment and Clean
Up

Soak up with inert absorbent material. Keep in suitable, closed containers for disposal.

Handling Wear personal protective equipment/face protection. Do not get in eyes, on skin, or on
clothing. Use only under a chemical fume hood. Do not breathe mist/vapors/spray. Do not
ingest. If swallowed then seek immediate medical assistance.

Storage Corrosives area. Keep away from heat, sparks and flame. Keep containers tightly closed in
a dry, cool and well-ventilated place.

Exposure Guidelines This product does not contain any hazardous materials with occupational exposure
limitsestablished by the region specific regulatory bodies.

Physical State Liquid
Appearance Colorless, Light yellow
Odor Stench
Odor Threshold No information available
pH No information available   120 g/L
Melting Point/Range  17  -  19  °C  /  62.6  -  66.2  °F
Boiling Point/Range  110 - 111  °C  /  230 - 231.8  °F  @ 15 mmHg
Flash Point  124  °C  /  255.2  °F
Evaporation Rate No information available
Flammability (solid,gas) Not applicable
Flammability or explosive limits

Upper No data available
Lower 1.60%

Engineering Measures Use only under a chemical fume hood. Ensure that eyewash stations and safety showers
are close to the workstation location. Use explosion-proof
electrical/ventilating/lighting/equipment. Ensure adequate ventilation, especially in confined
areas.

Personal Protective Equipment 

Eye/face Protection Wear appropriate protective eyeglasses or chemical safety goggles as described by
OSHA's eye and face protection regulations in 29 CFR 1910.133 or European Standard
EN166.

Skin and body protection Wear appropriate protective gloves and clothing to prevent skin exposure.

Respiratory Protection Follow the OSHA respirator regulations found in 29 CFR 1910.134 or European Standard
EN 149. Use a NIOSH/MSHA or European Standard EN 149 approved respirator if
exposure limits are exceeded or if irritation or other symptoms are experienced.

Hygiene Measures When using do not eat, drink or smoke. Provide regular cleaning of equipment, work area
and clothing.

______________________________________________________________________________________________

Page  4 / 8

CLAIMED CONFIDENTIAL



______________________________________________________________________________________________
3-Mercaptopropionic acid Revision Date 27-Apr-2021

Vapor Pressure 0.04 mmHg  @  20 °C
Vapor Density No information available
Specific Gravity 1.218
Solubility Soluble in water
Partition coefficient; n-octanol/water No data available
Autoignition Temperature  295  °C  /  563  °F
Decomposition Temperature No information available
Viscosity No information available
Molecular Formula C3 H6 O2 S
Molecular Weight 106.14

Reactive Hazard None known, based on information available

Stability Stable under normal conditions.

Conditions to Avoid Incompatible products. Excess heat. Keep away from open flames, hot surfaces and
sources of ignition.

Incompatible Materials Bases, Reducing Agent, Oxidizing agent

Hazardous Decomposition Products Carbon monoxide (CO), Carbon dioxide (CO2), Sulfur oxides

Hazardous Polymerization Hazardous polymerization does not occur.

Hazardous Reactions None under normal processing.

Acute Toxicity 

Product Information The toxicological properties have not been fully investigated
Component Information

Component LD50 Oral LD50 Dermal LC50 Inhalation
3-Mercaptopropionic acid LD50 = 96 mg/kg  ( Rat ) Not listed LC50 = 1.818 mg/L/4h (Rat)

Toxicologically Synergistic
Products

No information available

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

Irritation Causes burns by all exposure routes

Sensitization No information available

Carcinogenicity The table below indicates whether each agency has listed any ingredient as a carcinogen.

Component CAS-No IARC NTP ACGIH OSHA Mexico
3-Mercaptopropionic

acid
107-96-0 Not listed Not listed Not listed Not listed Not listed

Mutagenic Effects Not mutagenic in AMES Test

Reproductive Effects No information available.

Developmental Effects No information available.

Teratogenicity No information available.

STOT - single exposure Respiratory system
STOT - repeated exposure None known

______________________________________________________________________________________________
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Aspiration hazard No information available

Symptoms  / effects,both acute and
delayed

Product is a corrosive material.  Use of gastric lavage or emesis is contraindicated.
Possible perforation of stomach or esophagus should be investigated: Ingestion causes
severe swelling, severe damage to the delicate tissue and danger of perforation: Inhalation
of corrosive fumes/gases may cause coughing, choking, headache, dizziness, and
weakness for several hours. Pulmonary edema may occur with tightness in the chest,
shortness of breath, bluish skin, decreased blood pressure and increased heart rate:
Symptoms of overexposure may be headache, dizziness, tiredness, nausea and vomiting

Endocrine Disruptor Information No information available

Other Adverse Effects The toxicological properties have not been fully investigated.

Ecotoxicity
Do not empty into drains. Contains a substance which is:. Harmful to aquatic organisms. The product contains following
substances which are hazardous for the environment.

Component Freshwater Algae Freshwater Fish Microtox Water Flea
3-Mercaptopropionic acid Not listed LC50: 88 mg/L/72h

(Brachydanio rerio)
Not listed EC50: 9 mg/L/48h

Persistence and Degradability Persistence is unlikely

Bioaccumulation/ Accumulation No information available.

Mobility Will likely be mobile in the environment due to its water solubility.

Component log Pow
3-Mercaptopropionic acid -2.32

Waste Disposal Methods Chemical waste generators must determine whether a discarded chemical is classified as a
hazardous waste.  Chemical waste generators must also consult local, regional, and
national hazardous waste regulations to ensure complete and accurate classification.

DOT
UN-No UN2922
Proper Shipping Name Corrosive liquid, toxic, n.o.s.
Technical Name 3-Mercaptopropionic acid
Hazard Class 8
Subsidiary Hazard Class 6.1
Packing Group II

TDG
UN-No UN2922
Proper Shipping Name Corrosive liquid, toxic, n.o.s.
Hazard Class 8
Subsidiary Hazard Class 6.1
Packing Group II

IATA
UN-No UN2922
Proper Shipping Name Corrosive liquid, toxic, n.o.s.
Hazard Class 8
Subsidiary Hazard Class 6.1
Packing Group II

IMDG/IMO
UN-No UN2922
Proper Shipping Name Corrosive liquid, toxic, n.o.s.

______________________________________________________________________________________________
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Hazard Class 8
Subsidiary Hazard Class 6.1
Packing Group II

United States of America Inventory 

Component CAS-No TSCA TSCA Inventory notification -
Active/Inactive

TSCA - EPA Regulatory
Flags

3-Mercaptopropionic acid 107-96-0 X ACTIVE -

Legend:

TSCA - Toxic Substances Control Act, (40 CFR Part 710)
X - Listed
'-' - Not Listed

TSCA 12(b) - Notices of Export Not applicable

International Inventories 
Canada (DSL/NDSL), Europe (EINECS/ELINCS/NLP), Philippines (PICCS), Japan (ENCS), Australia (AICS), China (IECSC), Korea (ECL).

Component CAS-No DSL NDSL EINECS PICCS ENCS AICS IECSC KECL
3-Mercaptopropionic acid 107-96-0 - X 203-537-0 X X X X KE-23107

U.S. Federal Regulations

SARA 313 Not applicable

SARA 311/312 Hazard Categories See section 2 for more information

CWA (Clean Water Act) Not applicable

Clean Air Act Not applicable

OSHA - Occupational Safety and
Health Administration

Not applicable

CERCLA Not applicable

California Proposition 65 This product does not contain any Proposition 65 chemicals.

U.S. State Right-to-Know
Regulations

Not applicable

U.S. Department of Transportation
Reportable Quantity (RQ): N
DOT Marine Pollutant N
DOT Severe Marine Pollutant N

U.S. Department of Homeland
Security

This product does not contain any DHS chemicals.

Other International Regulations 

Mexico - Grade Slight risk, Grade 1

______________________________________________________________________________________________
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Prepared By Health, Safety and Environmental Department
Email: tech@alfa.com
www.alfa.com

Creation Date 26-Jan-2010
Revision Date 27-Apr-2021
Print Date 27-Apr-2021
Revision Summary SDS authoring systems update, replaces ChemGes SDS No. 107-96-0/2.

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 SDS

______________________________________________________________________________________________
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Emissions Units Table



Emission Units Table
                                                                   Page ___1__ of ___2_                                                                   03/2007

1S-1 1E-1 Anode Process Materials 2023 517,250 
Cells/Years

New, 2023 1C-1

1S-2
1E-2

Furnace 1 2023 120 kW New, 2023 None

1S-3 Furnace 2 2023 120 kW New, 2023 None

1S-4 Furnace 3 2023 120 kW New, 2023 None

1S-5 Furnace 4 2023 120 kW New, 2023 None

1S-6 Furnace 5 2023 120 kW New, 2023 None

1S-7 Furnace 6 2023 120 kW New, 2023 None

1S-8 Furnace 7 2023 120 kW New, 2023 None

1S-9 Furnace 8 2023 120 kW New, 2023 None

1S-10 Furnace 9 2023 120 kW New, 2023 None

1S-11 Furnace 10 2023 120 kW New, 2023 None

2S-1 2E-1 Cathode 1 Process Materials 2023 517,250 
Cells/Years

New, 2023 2C-1

2S-2 2E-2 Oxidizer Burner 1 2023 8 MMBtu/hr New, 2023 2C-2

3S-1 3E-2

3E-1

3E-3

3E-4

Cathode 2 Process Materials 2023 517250 
Cells/Years

New, 2023 3C-1

3S-2 IPA Tank 2023 6,000-gallons New, 2023 None

3S-3 Oven 1 2023 1 MMBtu/hr New, 2023 None

3S-4 Oven 2 2023 4 MMBtu/hr New, 2023 None

3S-5
3E-2

Oxidizer Burner 2 2023 8 MMBtu/hr New, 2023 3C-1

4S-1 4E Assembly Process Materials 2023 517,250 
Cells/Years

New, 2023 None

5S-1 5E-1 Chiller Cooling Tower 1 2023 4,100 GPM New, 2023 None



Emission Units Table
                                                                   Page ___2__ of ___2__                                                                   03/2007

5S-2

5E-2

5E-3

Chiller Cooling Tower 2 2023 4,100 GPM New, 2023 None

5S-3 Process Cooling Tower Closed 
Circuit 1

2023 1,800 GPM New, 2023 None

5S-4 Process Cooling Tower Closed 
Circuit 2

2023 1,800 GPM New, 2023 None

5S-5 Boiler 1 2023 6 MMBtu/hr New, 2023 None

5S-6 Boiler 2 2023 6 MMBtu/hr New, 2023 None

5S-7 Boiler 3 2023 6 MMBtu/hr New, 2023 None

5E-8 5E-4 Emergency Diesel Generator 2023 1500 kW New, 2023 None



Attachment J:

Emission Points Data Summary Sheet
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Attachment K:

Fugitive Emissions Data Summary Sheet







Attachment L:

Emissions Unit Data Sheet(s)



Page 1 of 4 Revision 03/2007

Fugitive Emissions

Ambient refrigerant fugitive emissions from 2 chillers (5S-1 and 5S-2).

R513A Refrigerant, 2488 lb/unit, 2 units

N/A

N/A



Page 2 of 4 Revision 03/2007

N/A

24h/d 7 d/w 52 w/y



Page 3 of 4 Revision 03/2007

ambient ambient

0.0114



Page 4 of 4 Revision 03/2007

Refrigerant monitoring system installed on chillers. Keep records of refrigerant service from third party.

N/A N/A

N/A



Job Information Technical Data Sheet

Job Name Form

Date 6/20/2023

Submitted By Steve Alauzen

Software Version 19.10

Unit Tag CH-1

Unit FPA# AUTO_54

Country of Origin USA

Unit Overview

Model Number Net Capacity
ton

NPLV.IP
kW/ton

Voltage Starter Type ASHRAE 90.1 LEED EA Credit 4

WME092CDCSNA 1000 0.3293 460 V / 60 Hz / 3 Ph VFD '07, '10, '13 & '16 Qualifies

Unit

Model/Evap/Cond Number: WME092CDCSNA-BB/E4216-JB2C-2/C4216-YE3C-2/R513-CEEABABA Vintage: C

Approval: AHRI and ETL / cETL
Vessel Code: ASME

Unit Shipping Weight Unit Operating Weight Overall Unit Length Overall Unit Width Overall Unit Height

36539 lb 45977 lb 251.7 in 116.5 in 109.0 in

Compressor Quantity Capacity Control Refrigerant Type Refrigerant Weight Altitude

2 VFD / Inlet Guide Vanes R513A 2488 lb 0 to 3,280 ft

Evaporator

Input Type Entering Fluid 
Temperature

Leaving Fluid
Temperature

Fluid Type Actual Fluid Flow Minimum Fluid Flow

EWT + LWT 58.00 44.00 Water 1710 gpm 528.2 gpm

Length Diameter Number of
Passes

Tube Fouling Factor

Material Wall Thickness

16 ft 42 in 2 Copper 0.025 in 0.000100

Condenser

Input Type Entering Fluid Temperature Leaving Fluid Temperature Fluid Type Fluid Flow

Flow + EWT 85.00 95.14 Water 2767 gpm

Length Diameter Number of
Passes

Tube Fouling Factor

Material Wall Thickness

16 ft 42 in 2 Copper 0.028 in 0.000250

Unit Performance (AHRI 550/590)

Design Points Rated with AHRI Condenser Relief Water

Net Capacity
ton

Input
kW

Cooling
Efficiency
kW/ton

NPLV.IP

kW/ton
Part Load Cooling Efficiency Evaporator Fluid Condenser Fluid

75%
kW/ton

50%
kW/ton

25%
kW/ton

Pressure Drop Entering
Temperature

Pressure Drop Leaving
Temperature

1000 565.5 0.5655 0.3293 0.4076 0.2930 0.2650 24.0 58.00 12.8 95.14

Performance Points Rated with AHRI Condenser Relief Water

Point # % of Design
Load

Net
Capacity

ton

Input
kW

Cooling
Efficiency
kW/ton

Evaporator Fluid Condenser Fluid

Flow
gpm

Temperature Pressure
Drop

Flow
gpm

Temperature Pressure
DropEntering Leaving Entering Leaving

1 100.0 1000 565.5 0.5655 1710 58.00 44.00 24.0 2767 85.00 95.14 12.8

2 75.0 750.0 305.7 0.4076 1710 54.50 44.00 24.0 2767 75.00 82.28 12.7

3 50.0 500.0 146.5 0.2930 1710 51.00 44.00 23.9 2767 65.00 69.69 12.6

4 25.0 250.0 66.26 0.2650 1710 47.50 44.00 23.9 2767 65.00 67.33 12.6

R513A 2488 lb2



Service Data

Service Points Rated with AHRI Condenser Relief

Point # Superheat Subcooling Evaporator Fluid Condenser Fluid

Temperature Pressure
psig

Velocity
ft/s

Temperature Pressure
psig

Velocity
ft/s

1 1.0 8.5 42.9 43.2 5.9 96.2 124.2 4.9

2 1.0 6.9 43.0 43.2 5.9 83.0 99.1 4.9

3 1.0 4.9 43.0 43.3 5.9 70.1 78.0 4.9

4 1.0 2.6 43.1 43.3 5.9 67.6 74.1 4.9

Physical

Evaporator

Inlet Location Header Tube Sheet Material Design Pressure
(Waterside)Type Orientation Material

Right
Marine Water Box,

Grooved
Rear Carbon Steel Carbon Steel 150 psig

Condenser

Inlet Location Header Tube Sheet Material Design Pressure
(Waterside)Type Orientation Material

Right
Marine Water Box,

Grooved
Front Carbon Steel Carbon Steel 150 psig

Electrical

Voltage: 460 V / 60 Hz / 3 Ph Power Connection: Multipoint

Circuit
(Compr)

Rated Load
Amps (RLA)

Minimum Circuit
Ampacity (MCA)

Recommended Overcurrent
Protection Size (ROCP)

Maximum Overcurrent
Protection Size (MOCP)

Locked Rotor
Amps (LRA)

Power
Factor

Lug Connection Size

1 379 476 600 A 800 417 0.94 800A / (3) 3/0-400 MCM

2 379 476 600 A 800 417 0.94 800A / (3) 3/0-400 MCM
Above RLA, MCA, MOCP & LRA values are per compressor.

Drive

Type Model Location Harmonic Distortion Enclosure Type Motor Protection

VFD Integral Unit Mounted Standard NEMA 1 Standard

Circuit Breaker Short Circuit Current Rating Approval

65 KAIC 65 KAIC ETL, ETLc

Sound (with insulation)

Sound Pressure

63 Hz 125 Hz 250 Hz 500 Hz 1 kHz 2 kHz 4 kHz 8 kHz Overall 75% Load 50% Load 25% Load

41.0 57.0 66.0 71.0 72.0 71.0 81.0 69.0 83.2 79.1 78.1 75.1
<PParagraph_Remove_At_Runtime_Sound_04>
<PParagraph_Remove_At_Runtime_Sound_05>
<PParagraph_Remove_At_Runtime_Sound_06>

<PParagraph_Remove_At_Runtime_Sound_07>

<PParagraph_Remove_At_Runtime_Sound_08>

<PParagraph_Remove_At_Runtime_Sound_09>

Sound Pressure (dB) measured

Options

Basic Unit

Packaging: Bagging only

Insulation

Thermal: 1.5" on Evaporator Shell. 0.75" on Suction Piping, Compressor Inlet, Motor Barrel & High Humidity

Head: Evaporator Return & Connection Heads

Control

Communication Protocol: BACnet MS/TP

R Included



Warranty

Unit Startup: Domestic by Daikin Factory Service (Std.)

Standard Warranty: Domestic, First Year Standard Warranty (Parts & Labor)

Extended Warranty: 2 Years Compressor only Parts & Labor
Delayed Warranty Start: None (Startup 12-18 months after ship date)

AHRI Certification

Certified in accordance with the AHRI Water-Cooled Water-Chilling and Heat Pump Water-Heating Packages 
Certification Program, which is based on AHRI Standard 550/590 (I-P) and AHRI Standard 551/591 (SI). Certified
units may be found in the AHRI Directory at www.ahridirectory.org.

Notes

1. Above RLA, MCA, MOCP & LRA values are per compressor. and are for input amps.
2. Performance kW & kW/ton values are total values unless noted otherwise.
3. Minimum flow is based upon standard condenser water relief and not increased lift due to constant condenser water

temperature.
4. Motor overload settings determined by motor amps. Refer to unit nameplate for proper settings.
5. The USGBC bases its LEED EA credit 4 calculations for Enhanced Refrigerant Management on the default values for a water

cooled centrifugal chiller with a 25-year life, 10% end of life loss and 2% annual leak rate. The gross AHRI cooling capacity
for the unit is at least 10 tons, and the refrigerant charge is 10 lbs.

6. The LEED result above considers the chiller only. When applying this information for credit or prerequisite compliance the
entire building must be considered.

7. Use only copper supply wires with ampacity based on conductor rating. Connections to terminals must be made with
copper lugs and copper wire.

8. For orientation purposes, left and right hand vessel connection locations are determined by facing the starter panels. The
unit front is the long dimension side with the starter panels and rear is the opposite side long dimension. The HMI (Human
Machine Interface) is on the rear of the chiller.





IPA Tank Isopropyl Alcohol Tank

3S-2 3E

16

6,000-gallons

8 (used for calculations, size TBD)              (used for calculations, size TBD)

TBD TBD

TBD TBD

5,800-gallons



79,125 9.03

27

TBD

x

TBD

TBD TBD 2023

Ambient Ambient





50.25

61.5

39

4.8

0.1

14.7

Ambient Ambient

TBD

Ambient Ambient

Ambient Ambient

Ambient Ambient

Ambient Ambient

Isopropyl Alcohol

67-63-0

6.55

0.1325



Ambient

12

Isoprpyl Alcohol 
67-63-0

0.000153 40.75 lb/yr 42.1 MB



Attachment M:

Air Pollution Control Device Sheet(s)















³±¼»´ ÐÍóìîæ ïéôððð ÝÚÓ
³±¼»´ ÐÍóîìæ çôððð ÝÚÓ
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Attachment N:

Supporting Emissions Calculations

Without Controls
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Assembly Emissions Unit ID 4S-1

Assembly VOC Emissions for 50 MW*

Units

Estimated volume of busbar potting 1000 mm^3

Number of busbars per part 8

Number of cells for 50 MW 517250

Total volume (50MW) 4.138 m^3

Epoxy density 1100 kg/m^3

Epoxy weight 4551.8 kg

Estimated VOCs wose case 1%

Safety factor 2

VOCs weight 91.036 kg/year

VOCs weight 0.1003 tons/year

*Based on client provided calculations using estimated volume of potting from

benchscale pilot plant operations and estimated 50MW production.

Note: Assumed the potting is occurring and welding is not occurring yet.
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Attachment N:

Supporting Emissions Calculations

With Controls



Fa
ci

li
ty

 W
id

e
 E

m
is

si
o

n
s 

W
it

h
 C

o
n

tr
o

l

Fa
ci

lit
y 

E
m

is
si

o
n

s 
B

re
ak

d
o

w
n

 w
it

h
 2

5%
 C

o
n

ti
n

g
en

cy

lb
/h

r 
w

it
h

 2
5

%

co
n

ti
n

ge
n

cy

to
n

s/
ye

ar
 w

it
h

2
5

%
 c

o
n

ti
n

ge
n

cy

lb
/h

r 
w

it
h

 2
5

%

co
n

ti
n

ge
n

cy

to
n

s/
ye

ar
 w

it
h

2
5

%
 c

o
n

ti
n

ge
n

cy

lb
/h

r 
w

it
h

 2
5

%

co
n

ti
n

ge
n

cy

to
n

s/
ye

ar
 w

it
h

2
5

%
 c

o
n

ti
n

ge
n

cy

lb
/h

r 
w

it
h

 2
5

%

co
n

ti
n

ge
n

cy

to
n

s/
ye

ar
 w

it
h

2
5

%
 c

o
n

ti
n

ge
n

cy

lb
/h

r 
w

it
h

 2
5

%

co
n

ti
n

ge
n

cy

to
n

s/
ye

ar
 w

it
h

2
5

%
 c

o
n

ti
n

ge
n

cy

lb
/h

r 
w

it
h

 2
5

%

co
n

ti
n

ge
n

cy

to
n

s/
ye

ar
 w

it
h

2
5

%
 c

o
n

ti
n

ge
n

cy

lb
/h

r 
w

it
h

 2
5

%

co
n

ti
n

ge
n

cy

to
n

s/
ye

ar
 w

it
h

2
5

%
 c

o
n

ti
n

ge
n

cy

A
n

o
d

e
 P

ro
ce

ss
 M

at
e

ri
al

s
1

S-
1

0
.6

5
3

0
44

8
7

2
.8

6
0

3
36

5
4

7
.7

7
2

4
35

9
0

3
4

.0
4

3
26

9
2

3
1

6
.0

2
5

64
1

0
3

7
0

.1
9

2
30

7
6

9
N

/A
N

/A
1

.6
4

2
6

28
2

1
7

.1
9

4
7

11
5

4
N

/A
N

/A
N

/A
N

/A

Fu
rn

ac
e

 1
1

S-
2

0
.0

0
0

4
59

4
5

0
.0

0
2

0
12

3
8

0
.0

0
0

3
32

4
9

0
.0

0
1

4
56

3
3

0
.0

0
5

0
78

1
0

0
.0

2
2

2
42

0
8

0
.0

0
6

0
45

3
6

0
.0

2
6

4
78

6
7

0
.0

0
0

0
36

2
7

0
.0

0
0

1
58

8
7

0
.0

0
0

0
00

0
3

02
0

.0
0

0
0

00
1

3
2

N
/A

N
/A

Fu
rn

ac
e

 2
1

S-
3

0
.0

0
0

4
59

4
5

0
.0

0
2

0
12

3
8

0
.0

0
0

3
32

4
9

0
.0

0
1

4
56

3
3

0
.0

0
5

0
78

1
0

0
.0

2
2

2
42

0
8

0
.0

0
6

0
45

3
6

0
.0

2
6

4
78

6
7

0
.0

0
0

0
36

2
7

0
.0

0
0

1
58

8
7

0
.0

0
0

0
00

0
3

02
0

.0
0

0
0

00
1

3
2

N
/A

N
/A

Fu
rn

ac
e

 3
1

S-
4

0
.0

0
0

4
59

4
5

0
.0

0
2

0
12

3
8

0
.0

0
0

3
32

4
9

0
.0

0
1

4
56

3
3

0
.0

0
5

0
78

1
0

0
.0

2
2

2
42

0
8

0
.0

0
6

0
45

3
6

0
.0

2
6

4
78

6
7

0
.0

0
0

0
36

2
7

0
.0

0
0

1
58

8
7

0
.0

0
0

0
00

0
3

02
0

.0
0

0
0

00
1

3
2

N
/A

N
/A

Fu
rn

ac
e

 4
1

S-
5

0
.0

0
0

4
59

4
5

0
.0

0
2

0
12

3
8

0
.0

0
0

3
32

4
9

0
.0

0
1

4
56

3
3

0
.0

0
5

0
78

1
0

0
.0

2
2

2
42

0
8

0
.0

0
6

0
45

3
6

0
.0

2
6

4
78

6
7

0
.0

0
0

0
36

2
7

0
.0

0
0

1
58

8
7

0
.0

0
0

0
00

0
3

02
0

.0
0

0
0

00
1

3
2

N
/A

N
/A

Fu
rn

ac
e

 5
1

S-
6

0
.0

0
0

4
59

4
5

0
.0

0
2

0
12

3
8

0
.0

0
0

3
32

4
9

0
.0

0
1

4
56

3
3

0
.0

0
5

0
78

1
0

0
.0

2
2

2
42

0
8

0
.0

0
6

0
45

3
6

0
.0

2
6

4
78

6
7

0
.0

0
0

0
36

2
7

0
.0

0
0

1
58

8
7

0
.0

0
0

0
00

0
3

02
0

.0
0

0
0

00
1

3
2

N
/A

N
/A

Fu
rn

ac
e

 6
1

S-
7

0
.0

0
0

4
59

4
5

0
.0

0
2

0
12

3
8

0
.0

0
0

3
32

4
9

0
.0

0
1

4
56

3
3

0
.0

0
5

0
78

1
0

0
.0

2
2

2
42

0
8

0
.0

0
6

0
45

3
6

0
.0

2
6

4
78

6
7

0
.0

0
0

0
36

2
7

0
.0

0
0

1
58

8
7

0
.0

0
0

0
00

0
3

02
0

.0
0

0
0

00
1

3
2

N
/A

N
/A

Fu
rn

ac
e

 7
1

S-
8

0
.0

0
0

4
59

4
5

0
.0

0
2

0
12

3
8

0
.0

0
0

3
32

4
9

0
.0

0
1

4
56

3
3

0
.0

0
5

0
78

1
0

0
.0

2
2

2
42

0
8

0
.0

0
6

0
45

3
6

0
.0

2
6

4
78

6
7

0
.0

0
0

0
36

2
7

0
.0

0
0

1
58

8
7

0
.0

0
0

0
00

0
3

02
0

.0
0

0
0

00
1

3
2

N
/A

N
/A

Fu
rn

ac
e

 8
1

S-
9

0
.0

0
0

4
59

4
5

0
.0

0
2

0
12

3
8

0
.0

0
0

3
32

4
9

0
.0

0
1

4
56

3
3

0
.0

0
5

0
78

1
0

0
.0

2
2

2
42

0
8

0
.0

0
6

0
45

3
6

0
.0

2
6

4
78

6
7

0
.0

0
0

0
36

2
7

0
.0

0
0

1
58

8
7

0
.0

0
0

0
00

0
3

02
0

.0
0

0
0

00
1

3
2

N
/A

N
/A

Fu
rn

ac
e

 9
1

S-
1

0
0

.0
0

0
4

59
4

5
0

.0
0

2
0

12
3

8
0

.0
0

0
3

32
4

9
0

.0
0

1
4

56
3

3
0

.0
0

5
0

78
1

0
0

.0
2

2
2

42
0

8
0

.0
0

6
0

45
3

6
0

.0
2

6
4

78
6

7
0

.0
0

0
0

36
2

7
0

.0
0

0
1

58
8

7
0

.0
0

0
0

00
0

3
02

0
.0

0
0

0
00

1
3

2
N

/A
N

/A

Fu
rn

ac
e

 1
0

1
S-

1
1

0
.0

0
0

4
59

4
5

0
.0

0
2

0
12

3
8

0
.0

0
0

3
32

4
9

0
.0

0
1

4
56

3
3

0
.0

0
5

0
78

1
0

0
.0

2
2

2
42

0
8

0
.0

0
6

0
45

3
6

0
.0

2
6

4
78

6
7

0
.0

0
0

0
36

2
7

0
.0

0
0

1
58

8
7

0
.0

0
0

0
00

0
3

02
0

.0
0

0
0

00
1

3
2

N
/A

N
/A

C
at

h
o

d
e

 1
 P

ro
ce

ss
 M

a
te

ri
al

s
2

S-
1

0
.0

3
1

0
02

4
7

0
.1

3
5

7
90

8
1

1
.0

2
2

8
43

9
9

4
.4

8
0

0
56

6
8

N
/A

N
/A

N
/A

N
/A

N
/A

N
/A

N
/A

N
/A

N
/A

N
/A

O
xi

d
iz

e
r 

B
u

rn
e

r 
1

2
S-

2
0

.0
7

4
5

09
8

0
0

.3
2

6
3

52
9

4
0

.0
0

2
6

96
0

8
0

.0
1

1
8

08
8

2
0

.8
2

3
5

29
4

1
3

.6
0

7
0

58
8

2
0

.9
8

0
3

92
1

6
4

.2
9

4
1

17
6

5
0

.0
0

5
8

82
3

5
0

.0
2

5
7

64
7

1
0

.0
0

0
0

04
9

0
0

.0
0

0
0

21
4

7
N

/A
N

/A

C
at

h
o

d
e

 2
 P

ro
ce

ss
 M

a
te

ri
al

s
3

S-
1

N
/A

N
/A

3
.7

6
9

0
70

3
9

1
6

.5
0

8
52

8
3

3
N

/A
N

/A
1

.2
1

8
1

48
5

6
5

.3
3

5
4

90
7

1
0

.4
5

8
4

59
4

9
2

.0
0

8
0

52
5

6
N

/A
N

/A
N

/A
N

/A

IP
A

 T
an

k
3

S-
2

N
/A

N
/A

0
.0

0
6

0
07

4
2

0
.0

2
6

3
12

5
0

N
/A

N
/A

N
/A

N
/A

N
/A

N
/A

N
/A

N
/A

N
/A

N
/A

O
ve

n
 1

3
S-

3
0

.0
0

9
3

13
7

3
0

.0
4

0
7

94
1

2
0

.0
0

6
7

40
2

0
0

.0
2

9
5

22
0

6
0

.1
0

2
9

41
1

8
0

.4
5

0
8

82
3

5
0

.1
2

2
5

49
0

2
0

.5
3

6
7

64
7

1
0

.0
0

0
7

35
2

9
0

.0
0

3
2

20
5

9
0

.0
0

0
0

00
6

1
0

.0
0

0
0

02
6

8
N

/A
N

/A

O
ve

n
 2

3
S-

4
0

.0
3

7
2

54
9

0
0

.1
6

3
1

76
4

7
0

.0
2

6
9

60
7

8
0

.1
1

8
0

88
2

4
0

.4
1

1
7

64
7

1
1

.8
0

3
5

29
4

1
0

.4
9

0
1

96
0

8
2

.1
4

7
0

58
8

2
0

.0
0

2
9

41
1

8
0

.0
1

2
8

82
3

5
0

.0
0

0
0

02
4

5
0

.0
0

0
0

10
7

4
N

/A
N

/A

O
xi

d
iz

e
r 

B
u

rn
e

r 
2

3
S-

5
0

.0
7

4
5

09
8

0
0

.3
2

6
3

52
9

4
0

.0
0

2
6

96
0

8
0

.0
1

1
8

08
8

2
0

.8
2

3
5

29
4

1
3

.6
0

7
0

58
8

2
0

.9
8

0
3

92
1

6
4

.2
9

4
1

17
6

5
0

.0
0

5
8

82
3

5
0

.0
2

5
7

64
7

1
0

.0
0

0
0

04
9

0
0

.0
0

0
0

21
4

7
N

/A
N

/A

A
ss

e
m

b
ly

 P
ro

ce
ss

 M
at

e
ri

al
s

4
S-

1
N

/A
N

/A
0

.0
2

8
6

38
6

7
0

.1
2

5
4

37
3

7
N

/A
N

/A
N

/A
N

/A
N

/A
N

/A
N

/A
N

/A
N

/A
N

/A

C
h

il
le

r 
C

o
o

li
n

g 
To

w
e

r 
1

5
S-

1
5

.8
4

2
5

00
0

0
2

5
.5

9
0

15
0

0
0

N
/A

N
/A

N
/A

N
/A

N
/A

N
/A

N
/A

N
/A

N
/A

N
/A

N
/A

N
/A

C
h

il
le

r 
C

o
o

li
n

g 
To

w
e

r 
2

5
S-

2
5

.8
4

2
5

00
0

0
2

5
.5

9
0

15
0

0
0

N
/A

N
/A

N
/A

N
/A

N
/A

N
/A

N
/A

N
/A

N
/A

N
/A

N
/A

N
/A

P
ro

ce
ss

 C
o

o
li

n
g 

To
w

e
r 

1
5

S-
3

2
.5

6
5

0
00

0
0

1
1

.2
3

4
70

0
0

0
N

/A
N

/A
N

/A
N

/A
N

/A
N

/A
N

/A
N

/A
N

/A
N

/A
N

/A
N

/A

P
ro

ce
ss

 C
o

o
li

n
g 

To
w

e
r 

2
5

S-
4

2
.5

6
5

0
00

0
0

1
1

.2
3

4
70

0
0

0
N

/A
N

/A
N

/A
N

/A
N

/A
N

/A
N

/A
N

/A
N

/A
N

/A
N

/A
N

/A

B
o

ile
r 

1
5

S-
5

0
.0

5
5

8
82

3
5

0
.2

4
4

7
64

7
1

0
.0

4
0

4
41

1
8

0
.1

7
7

1
32

3
5

0
.6

1
7

6
47

0
6

2
.7

0
5

2
94

1
2

0
.7

3
5

2
94

1
2

3
.2

2
0

5
88

2
4

0
.0

0
4

4
11

7
6

0
.0

1
9

3
23

5
3

0
.0

0
0

0
03

6
8

0
.0

0
0

0
16

1
0

N
/A

N
/A

B
o

ile
r 

2
5

S-
6

0
.0

5
5

8
82

3
5

0
.2

4
4

7
64

7
1

0
.0

4
0

4
41

1
8

0
.1

7
7

1
32

3
5

0
.6

1
7

6
47

0
6

2
.7

0
5

2
94

1
2

0
.7

3
5

2
94

1
2

3
.2

2
0

5
88

2
4

0
.0

0
4

4
11

7
6

0
.0

1
9

3
23

5
3

0
.0

0
0

0
03

6
8

0
.0

0
0

0
16

1
0

N
/A

N
/A

B
o

ile
r 

3
5

S-
7

0
.0

5
5

8
82

3
5

0
.2

4
4

7
64

7
1

0
.0

4
0

4
41

1
8

0
.1

7
7

1
32

3
5

0
.6

1
7

6
47

0
6

2
.7

0
5

2
94

1
2

0
.7

3
5

2
94

1
2

3
.2

2
0

5
88

2
4

0
.0

0
4

4
11

7
6

0
.0

1
9

3
23

5
3

0
.0

0
0

0
03

6
8

0
.0

0
0

0
16

1
0

N
/A

N
/A

Em
e

rg
e

n
cy

 G
e

n
e

ra
to

r
5

S-
8

0
.0

6
3

1
18

0
0

0
.2

7
6

4
56

8
4

0
.0

7
2

0
11

9
0

0
.3

1
5

4
12

1
2

0
.1

9
1

6
49

2
0

0
.8

3
9

4
23

5
0

0
.8

8
9

3
90

0
0

3
.8

9
5

5
28

2
0

0
.0

5
8

8
14

5
0

0
.2

5
7

6
07

5
1

N
/A

N
/A

0
.0

0
0

7
64

4
8

0
.0

0
3

3
48

4
0

Fa
ci

lit
y 

E
m

is
si

o
n

s 
To

ta
ls

 f
o

r 
5

0
 M

W
 w

it
h

 2
5%

 C
o

n
ti

n
g

en
cy

P
M

V
O

C
s

C
O

N
o

x
SO

2
Le

ad
H

A
P

s

to
n

s/
ye

ar
to

n
s/

ye
ar

to
n

s/
ye

ar
to

n
s/

ye
ar

to
n

s/
ye

ar
to

n
s/

ye
ar

to
n

s/
ye

ar

A
n

o
d

e
2

.8
8

0
3

4
.0

5
8

7
0

.4
1

5
0

.2
6

5
7

.1
9

6
0

.0
0

0
0

01
3

2
0

C
at

h
o

d
e

 1
0

.4
6

2
4

.4
9

2
3

.6
0

7
4

.2
9

4
0

.0
2

6
0

.0
0

0
0

21
4

7
0

C
at

h
o

d
e

 2
0

.2
0

4
1

6
.6

8
2

2
.2

5
4

8
.0

1
9

2
.0

2
4

0
.0

0
0

0
13

4
2

0

A
ss

e
m

b
ly

0
0

.1
2

5
0

0
0

0
0

C
EP

7
4

.6
6

0
0

.8
4

7
8

.9
5

5
1

3
.5

5
7

0
.3

1
6

0
.0

0
0

0
48

0
.0

0
3

To
ta

ls
7

8
.2

0
7

5
6

.2
0

4
8

5
.2

3
2

2
6

.1
3

6
9

.5
6

2
0

.0
0

0
08

0
.0

0
3

Fa
ci

lit
y 

E
m

is
si

o
n

s 
C

a
lc

u
la

te
d

 T
o

ta
ls

 f
o

r 
5

 M
W

 w
it

h
 2

5%
 C

o
n

ti
n

g
en

cy

P
M

V
O

C
s

C
O

N
o

x
SO

2
Le

ad
H

A
P

s

to
n

s/
ye

ar
to

n
s/

ye
ar

to
n

s/
ye

ar
to

n
s/

ye
ar

to
n

s/
ye

ar
to

n
s/

ye
ar

to
n

s/
ye

ar

To
ta

ls
7

.8
2

1
5

.6
2

0
8

.5
2

3
2

.6
1

4
0

.9
5

6
2

0
.0

0
0

00
8

0
.0

0
0

3

C
o

m
b

in
e

d
 5

M
W

 a
n

d
 5

0M
W

Fa
ci

li
ty

 T
o

ta
ls

 w
it

h
 2

5
%

C
o

n
ti

n
ge

n
cy

8
6

.0
2

8
6

1
.8

2
5

9
3

.7
5

5
2

8
.7

4
9

1
0

.5
1

8
0

.0
0

0
09

0
.0

0
4

H
A

P
s

SO
2

C
O

Le
ad

Em
is

si
o

n
s 

U
n

it
ID

P
M

V
O

C
s

N
o

x



A
n

o
d

e 
W

it
h

 C
o

n
tr

o
l

V
O

C
P

M
C

O
N

o
x

SO
2

Le
ad

0
.0

0
5

4
0

.0
0

7
45

0
.0

8
2

4
0

.0
9

8
0

0
.0

0
0

58
8

2
35

4
.9

0
1

96
E-

0
7

A
n

od
e 

Em
is

si
o

n
s 

fo
r 

5
0

 M
W

 w
it

h
 C

o
n

tr
o

l

P
M

V
O

C
s

C
O

N
o

x
SO

2
Le

ad

lb
/y

r
lb

/y
r

lb
/y

r
lb

/y
r

lb
/y

r
lb

/y
r

M
ai

n
 P

o
w

d
er

2
3

7
5

N
/A

8
7

60

Se
e 

"S
O

2
 a

n
d

C
O

 T
ab

le

fr
o

m
 C

lie
n

t"

b
el

o
w

**
*

Se
e 

"V
O

C
 T

ab
le

 f
ro

m

C
lie

n
t"

 b
el

o
w

*
**

Se
e 

"S
O

2
 a

n
d

 C
O

Ta
b

le
 f

ro
m

C
lie

n
t"

 b
el

o
w

*
**

N
/A

Se
e 

"S
O

2
 a

n
d

 C
O

 T
ab

le
 f

ro
m

C
lie

n
t"

 b
el

o
w

*
**

*
N

/A

M
et

h
o

d
o

lo
gy

 f
o

r 
"S

O
2

 a
n

d
 C

O
 T

ab
le

 f
ro

m

C
lie

n
t"

 in
cl

u
d

e
s 

b
en

ch
sc

al
e 

te
st

in
g 

at
 p

ilo
t

p
la

n
t.

 R
es

u
lt

s 
w

er
e 

sc
al

ed
 u

p
 t

o
 5

0
 M

W
 f

ac
ili

ty

b
as

ed
 o

n
 e

st
im

at
e

d
 p

ro
d

u
ct

io
n

.

 M
et

h
o

d
o

lo
gy

 f
o

r 
"V

O
C

 T
ab

le
 f

ro
m

 C
lie

n
t"

b
as

ed
 o

n
 e

st
im

at
e

d
 p

ro
d

u
ct

io
n

 a
t 

5
0

 M
W

fa
ci

lit
y 

an
d

 v
o

la
ti

le
 p

er
ce

n
ta

ge
s 

o
f 

kn
o

w
n

m
at

er
ia

ls
.

 P
ar

ti
cu

la
te

 m
at

te
r 

ca
lc

u
la

ti
o

n
s 

ar
e

 a
ls

o

m
u

lt
ip

lie
d

 b
y 

1
0

%
 t

o
 a

cc
o

u
n

t 
fo

r 
th

e 
90

%

ef
fi

ci
en

cy
 o

f 
th

e
 d

u
st

 c
o

lle
ct

o
r.

P
o

w
d

er
 A

d
d

it
iv

e
1

2
5

N
/A

8
7

60

Se
e 

"S
O

2
 a

n
d

C
O

 T
ab

le

fr
o

m
 C

lie
n

t"

b
el

o
w

**
*

Se
e 

"V
O

C
 T

ab
le

 f
ro

m

C
lie

n
t"

 b
el

o
w

*
**

Se
e 

"S
O

2
 a

n
d

 C
O

Ta
b

le
 f

ro
m

C
lie

n
t"

 b
el

o
w

*
**

N
/A

Se
e 

"S
O

2
 a

n
d

 C
O

 T
ab

le
 f

ro
m

C
lie

n
t"

 b
el

o
w

*
**

*
N

/A

M
et

h
o

d
o

lo
gy

 f
o

r 
"S

O
2

 a
n

d
 C

O
 T

ab
le

 f
ro

m

C
lie

n
t"

 in
cl

u
d

e
s 

b
en

ch
sc

al
e 

te
st

in
g 

at
 p

ilo
t

p
la

n
t.

 R
es

u
lt

s 
w

er
e 

sc
al

ed
 u

p
 t

o
 5

0
 M

W
 f

ac
ili

ty

b
as

ed
 o

n
 e

st
im

at
e

d
 p

ro
d

u
ct

io
n

.

 M
et

h
o

d
o

lo
gy

 f
o

r 
"V

O
C

 T
ab

le
 f

ro
m

 C
lie

n
t"

b
as

ed
 o

n
 e

st
im

at
e

d
 p

ro
d

u
ct

io
n

 a
t 

5
0

 M
W

fa
ci

lit
y 

an
d

 v
o

la
ti

le
 p

er
ce

n
ta

ge
s 

o
f 

kn
o

w
n

m
at

er
ia

ls
.

 P
ar

ti
cu

la
te

 m
at

te
r 

ca
lc

u
la

ti
o

n
s 

ar
e

 a
ls

o

m
u

lt
ip

lie
d

 b
y 

1
0

%
 t

o
 a

cc
o

u
n

t 
fo

r 
th

e 
90

%

ef
fi

ci
en

cy
 o

f 
th

e
 d

u
st

 c
o

lle
ct

o
r.

O
il 

A
d

d
it

iv
e

N
/A

8
7

60
N

/A
Se

e 
"V

O
C

 T
ab

le
 f

ro
m

C
lie

n
t"

 b
el

o
w

*
**

Se
e 

"S
O

2
 a

n
d

 C
O

Ta
b

le
 f

ro
m

C
lie

n
t"

 b
el

o
w

*
**

N
/A

Se
e 

"S
O

2
 a

n
d

 C
O

 T
ab

le
 f

ro
m

C
lie

n
t"

 b
el

o
w

*
**

*
N

/A

M
et

h
o

d
o

lo
gy

 f
o

r 
"S

O
2

 a
n

d
 C

O
 T

ab
le

 f
ro

m

C
lie

n
t"

 in
cl

u
d

e
s 

b
en

ch
sc

al
e 

te
st

in
g 

at
 p

ilo
t

p
la

n
t.

 R
es

u
lt

s 
w

er
e 

sc
al

ed
 u

p
 t

o
 5

0
 M

W
 f

ac
ili

ty

b
as

ed
 o

n
 e

st
im

at
e

d
 p

ro
d

u
ct

io
n

.

M
et

h
o

d
o

lo
gy

 f
o

r 
"V

O
C

 T
ab

le
 f

ro
m

 C
lie

n
t"

b
as

ed
 o

n
 e

st
im

at
e

d
 p

ro
d

u
ct

io
n

 a
t 

5
0

 M
W

fa
ci

lit
y 

an
d

 v
o

la
ti

le
 p

er
ce

n
ta

ge
s 

o
f 

kn
o

w
n

m
at

er
ia

ls
.

N
it

ro
ge

n
N

/A
8

7
60

N
/A

Se
e 

"V
O

C
 T

ab
le

 f
ro

m

C
lie

n
t"

 b
el

o
w

*
**

Se
e 

"S
O

2
 a

n
d

 C
O

Ta
b

le
 f

ro
m

C
lie

n
t"

 b
el

o
w

*
**

N
/A

Se
e 

"S
O

2
 a

n
d

 C
O

 T
ab

le
 f

ro
m

C
lie

n
t"

 b
el

o
w

*
**

*
N

/A

M
et

h
o

d
o

lo
gy

 f
o

r 
"S

O
2

 a
n

d
 C

O
 T

ab
le

 f
ro

m

C
lie

n
t"

 in
cl

u
d

e
s 

b
en

ch
sc

al
e 

te
st

in
g 

at
 p

ilo
t

p
la

n
t.

 R
es

u
lt

s 
w

er
e 

sc
al

ed
 u

p
 t

o
 5

0
 M

W
 f

ac
ili

ty

b
as

ed
 o

n
 e

st
im

at
e

d
 p

ro
d

u
ct

io
n

.

M
et

h
o

d
o

lo
gy

 f
o

r 
"V

O
C

 T
ab

le
 f

ro
m

 C
lie

n
t"

b
as

ed
 o

n
 e

st
im

at
e

d
 p

ro
d

u
ct

io
n

 a
t 

5
0

 M
W

fa
ci

lit
y 

an
d

 v
o

la
ti

le
 p

er
ce

n
ta

ge
s 

o
f 

kn
o

w
n

m
at

er
ia

ls
.

Fu
rn

ac
e 

1
-1

0
1

S-
2

 t
o

 1
S-

1
1

N
/A

0
.4

9
3

8
7

60
3

2
.1

9
81

2
3

.3
0

12
3

5
5.

8
73

3
4

2
3.

6
58

7
2

.5
4

2
0

0
.0

0
2

1

C
al

cu
la

ti
o

n
s 

m
ad

e 
b

y 
m

u
lt

ip
ly

in
g 

em
is

si
o

n
s

fa
ct

o
rs

 f
ro

m
 A

P
-4

2
, S

ec
ti

o
n

 1
.4

, T
ab

le
 1

.4
-1

w
it

h
 t

h
e 

eq
u

ip
m

e
n

t 
ra

ti
n

g,
 f

ro
m

 c
lie

n
t-

p
ro

vi
d

ed
 in

fo
rm

at
io

n
, a

n
d

 h
o

u
rs

 r
u

n
.

To
ta

ls
 (

to
n

s/
yr

)
2

.3
0

4
2

7
.2

4
63

5
6

.3
3

17
8

0
.2

1
1

8
5

.7
5

7
0

0
.0

0
0

00
1

1

Em
is

si
o

n
s 

Fa
ct

o
rs

 f
ro

m
 A

P
-4

2
, S

ec
ti

o
n

 1
.4

, T
ab

le
 1

.4
-1

 f
o

r 
N

at
u

ra
l G

as

lb
/M

m
b

tu

M
a

te
ri

al
s 

a
n

d
 E

q
u

ip
m

en
t 

El
e

ct
ro

d
e

Th
ro

u
gh

p
u

t 
(k

g/
h

r)
R

a
ti

n
g 

(M
M

B
T

U
/h

r)
H

o
u

rs
*

C
al

cu
la

ti
o

n
 M

e
th

o
d

o
lo

gy
Em

is
si

o
n

s 
U

n
it

 ID

1
S-

1





C
at

h
o

d
e

 1
 W

it
h

 C
o

n
tr

o
l

Em
is

si
o

n
s 

Fa
ct

o
rs

 A
P

-4
2

, S
ec

ti
o

n
 6

.1
,

Fu
gi

ti
ve

 P
M

 (
u

n
it

le
ss

)

0
.1

V
O

C
P

M
C

O
N

o
x

SO
2

Le
ad

0
.0

0
5

4
0

.0
0

7
45

0
.0

8
2

4
0

.0
9

8
0

0
.0

0
0

58
8

2
35

4
.9

0
1

96
E-

0
7

C
a

th
o

de
 1

  E
m

is
si

on
s 

fo
r 

5
0

 M
W

 w
it

h
 C

o
n

tr
o

l

P
M

V
O

C
C

O
N

o
x

SO
2

Le
ad

lb
/y

r
lb

/y
r

lb
/y

r
lb

/y
r

lb
/y

r
lb

/y
r

Lu
b

ri
ca

n
t

2
1

2.
0

00
N

/A
8

7
60

N
/A

7
1

68
.0

9
0

6
86

N
/A

N
/A

N
/A

N
/A

C
al

cu
la

ti
o

n
s 

b
a

se
d

 o
n

 e
st

im
at

e
d

th
ro

u
gh

p
u

ts
 f

ro
m

 c
lie

n
t 

in
fo

rm
at

io
n

 w
h

ic
h

w
e

re
 b

as
ed

 o
n

 p
ilo

t 
p

la
n

t 
p

ro
d

u
ct

io
n

 a
n

d

sc
al

ed
 u

p
 t

o
 5

0
M

W
 p

ro
d

u
ct

io
n

. M
u

lt
ip

ly
in

g

th
e 

th
ro

u
gh

p
u

t 
b

y 
h

o
u

rs
 b

y 
lu

b
ri

ca
n

t

d
en

si
ty

, y
ie

ld
ed

 g
al

lo
n

s 
o

f 
lu

b
ri

ca
n

t.
 T

h
en

7
.4

 lb
s/

ga
l r

at
e 

o
f 

va
p

o
ri

za
ti

o
n

 f
o

r 
n

-b
u

ty
l

ac
et

at
e 

m
u

lt
ip

lie
d

 b
y 

th
e 

ga
llo

n
s 

o
f

lu
b

ri
ca

n
t 

an
d

 m
u

lt
ip

lie
d

 b
y 

th
e 

ra
ti

o
 0

.0
3

ev
ap

o
ra

ti
o

n
 r

at
e 

o
f 

th
e 

lu
b

ri
ca

n
t 

fr
o

m
 S

D
S,

vs
 n

-b
u

ty
l a

ce
ta

te
, y

ie
ld

ed
 lb

s 
o

f 
lu

b
ri

ca
n

t

ev
ap

o
ra

te
d

/y
ea

r.

 V
O

C
 c

al
cu

la
ti

o
n

s 
ar

e
 a

ls
o

 m
u

lt
ip

lie
d

 b
y 

5
%

to
 a

cc
o

u
n

t 
fo

r 
th

e 
95

%
 e

ff
ic

ie
n

cy
 o

f 
th

e

R
TO

.

C
ar

b
o

n
 B

la
ck

6
2

.5
N

/A
8

7
60

1
2

0.
7

N
/A

N
/A

N
/A

N
/A

N
/A

C
al

cu
la

ti
o

n
s 

b
a

se
d

 o
n

 e
st

im
at

e
d

th
ro

u
gh

p
u

ts
 f

ro
m

 c
lie

n
t 

in
fo

rm
at

io
n

 w
h

ic
h

w
e

re
 b

as
ed

 o
n

 p
ilo

t 
p

la
n

t 
p

ro
d

u
ct

io
n

 a
n

d

sc
al

ed
 u

p
 t

o
 5

0
M

W
 p

ro
d

u
ct

io
n

.

Th
ro

u
gh

p
u

ts
 w

er
e

 c
o

n
ve

rt
ed

 t
o

 p
o

u
n

d
s

fr
o

m
 k

g 
u

si
n

g 
2

.2
0

4
6

lb
/k

g.
 T

h
en

th
ro

u
gh

p
u

ts
 w

er
e 

m
u

lt
ip

lie
d

 b
y 

h
o

u
rs

 r
u

n

an
d

 t
h

e
 a

ss
u

m
p

ti
o

n
 t

h
at

 ~
0

.1
%

 o
f 

d
u

st
 is

lo
st

 in
 e

q
u

ip
m

en
t.

 P
ar

ti
cu

la
te

 m
at

te
r 

ca
lc

u
la

ti
o

n
s 

ar
e

 a
ls

o

m
u

lt
ip

lie
d

 b
y 

1
0

%
 t

o
 a

cc
o

u
n

t 
fo

r 
th

e 
90

%

ef
fi

ci
en

cy
 o

f 
th

e
 d

u
st

 c
o

lle
ct

o
r.

B
in

d
er

 1
2

5
N

/A
8

7
60

4
8

.3
N

/A
N

/A
N

/A
N

/A
N

/A

C
al

cu
la

ti
o

n
s 

b
a

se
d

 o
n

 e
st

im
at

e
d

th
ro

u
gh

p
u

ts
 f

ro
m

 c
lie

n
t 

in
fo

rm
at

io
n

 w
h

ic
h

w
e

re
 b

as
ed

 o
n

 p
ilo

t 
p

la
n

t 
p

ro
d

u
ct

io
n

 a
n

d

sc
al

ed
 u

p
 t

o
 5

0
M

W
 p

ro
d

u
ct

io
n

.

Th
ro

u
gh

p
u

ts
 w

er
e

 c
o

n
ve

rt
ed

 t
o

 p
o

u
n

d
s

fr
o

m
 k

g 
u

si
n

g 
2

.2
0

4
6

lb
/k

g.
 T

h
en

th
ro

u
gh

p
u

ts
 w

er
e 

m
u

lt
ip

lie
d

 b
y 

h
o

u
rs

 r
u

n

an
d

 t
h

e
 a

ss
u

m
p

ti
o

n
 t

h
at

 ~
0

.1
%

 o
f 

d
u

st
 is

lo
st

 in
 e

q
u

ip
m

en
t.

 P
ar

ti
cu

la
te

 m
at

te
r 

ca
lc

u
la

ti
o

n
s 

ar
e

 a
ls

o

m
u

lt
ip

lie
d

 b
y 

1
0

%
 t

o
 a

cc
o

u
n

t 
fo

r 
th

e 
90

%

ef
fi

ci
en

cy
 o

f 
th

e
 d

u
st

 c
o

lle
ct

o
r.

R
a

ti
n

g 
(m

m
B

TU
)

H
o

u
rs

*

0
.0

1
9

M
a

te
ri

al
s 

a
n

d
 E

q
u

ip
m

en
t 

C
at

h
o

d
e

 1
C

al
cu

la
ti

o
n

 M
e

th
o

d
o

lo
gy

Em
is

si
o

n
s 

Fa
ct

o
rs

 f
ro

m
 A

P
-4

2
, S

ec
ti

o
n

 1
.4

, T
ab

le
 1

.4
-1

 f
o

r 
N

at
u

ra
l G

as
Em

is
si

o
n

s 
Fa

ct
o

r 
fr

o
m

 A
P

-4
2

, S
ec

ti
o

n
 1

3
.4

, T
ab

le
 1

3
.4

-1
 f

o
r 

W
et

lb
/M

m
b

tu
lb

/1
0

3
 g

al

P
M

Em
is

si
o

n
s 

U
n

it
 ID

Th
ro

u
gh

p
u

t 
(k

g/
h

r)



B
in

d
er

 2
2

5
N

/A
8

7
60

4
8

.3
N

/A
N

/A
N

/A
N

/A
N

/A

C
al

cu
la

ti
o

n
s 

b
a

se
d

 o
n

 e
st

im
at

e
d

th
ro

u
gh

p
u

ts
 f

ro
m

 c
lie

n
t 

in
fo

rm
at

io
n

 w
h

ic
h

w
e

re
 b

as
ed

 o
n

 p
ilo

t 
p

la
n

t 
p

ro
d

u
ct

io
n

 a
n

d

sc
al

ed
 u

p
 t

o
 5

0
M

W
 p

ro
d

u
ct

io
n

.

Th
ro

u
gh

p
u

ts
 w

er
e

 c
o

n
ve

rt
ed

 t
o

 p
o

u
n

d
s

fr
o

m
 k

g 
u

si
n

g 
2

.2
0

4
6

lb
/k

g.
 T

h
en

th
ro

u
gh

p
u

ts
 w

er
e 

m
u

lt
ip

lie
d

 b
y 

h
o

u
rs

 r
u

n

an
d

 t
h

e
 a

ss
u

m
p

ti
o

n
 t

h
at

 ~
0

.1
%

 o
f 

d
u

st
 is

lo
st

 in
 e

q
u

ip
m

en
t.

 P
ar

ti
cu

la
te

 m
at

te
r 

ca
lc

u
la

ti
o

n
s 

ar
e

 a
ls

o

m
u

lt
ip

lie
d

 b
y 

1
0

%
 t

o
 a

cc
o

u
n

t 
fo

r 
th

e 
90

%

ef
fi

ci
en

cy
 o

f 
th

e
 d

u
st

 c
o

lle
ct

o
r.

O
xi

d
iz

er
 B

u
rn

er
 1

2
S-

2
N

/A
8

.0
0

0
8

7
60

5
2

2.
1

65
1

8
.8

9
4

5
7

71
.2

9
4

6
8

70
.5

8
8

4
1

.2
2

4
0

.0
3

4

C
al

cu
la

ti
o

n
s 

m
ad

e 
b

y 
m

u
lt

ip
ly

in
g 

em
is

si
o

n
s

fa
ct

o
rs

 f
ro

m
 A

P
-4

2
, S

ec
ti

o
n

 1
.4

, T
ab

le
 1

.4
-1

w
it

h
 t

h
e 

eq
u

ip
m

e
n

t 
ra

ti
n

g,
 f

ro
m

 c
lie

n
t-

p
ro

vi
d

ed
 in

fo
rm

at
io

n
, a

n
d

 h
o

u
rs

 r
u

n
.

 V
O

C
 c

al
cu

la
ti

o
n

s 
ar

e
 a

ls
o

 m
u

lt
ip

lie
d

 b
y 

5
%

to
 a

cc
o

u
n

t 
fo

r 
th

e 
95

%
 e

ff
ic

ie
n

cy
 o

f 
th

e

R
TO

.

To
ta

l (
to

n
s/

ye
ar

)
0

.3
7

0
3

.5
9

3
2

.8
8

6
3

.4
3

5
0

.0
2

1
0

.0
0

0
02

*B
as

ed
 o

n
 7

 d
ay

s/
w

ee
k 

an
d

 2
4 

h
r/

d
ay

, 5
2

 w
ee

ks
/y

ea
r

N
o

te
s:

   
 T

h
ro

u
gh

p
u

t 
n

u
m

b
er

s 
an

d
 r

a
ti

n
gs

 a
re

 b
as

e
d

 o
n

 e
st

im
at

es
 f

ro
m

 c
al

l w
it

h
 C

lie
n

t 
C

at
h

o
d

e 
1

 t
ea

m
.

   
  T

o
 c

o
n

ve
rt

 f
ro

m
 lb

/1
0

6
 s

cf
 t

o
 1

b
/M

M
B

tu
, d

iv
id

e 
b

y 
1

,0
2

0

   
  1

 k
W

h
 =

 0
.0

0
3

4
1

2 
M

M
B

TU

   
  L

o
ca

l d
u

st
 c

o
lle

ct
io

n
 v

ia
 c

ar
tr

id
ge

 c
o

lle
ct

o
r 

is
 u

se
d

 f
o

r 
p

o
w

d
er

 h
an

d
lin

g 
e

m
is

si
o

n
 r

ed
u

ct
io

n
 -

 a
ss

u
m

ed
 9

5
%

 e
ff

ic
ie

n
cy

   
  E

q
u

ip
m

en
t 

is
 d

u
st

 s
ea

le
d

 (
~0

.1
%

 d
u

st
 lo

st
 in

 e
q

u
ip

m
en

t)

Lu
b

ri
ca

n
t 

V
O

C
 is

 a
ss

u
m

ed
 t

o
 b

e 
d

es
tr

o
ye

d
 a

t 
9

5%
 w

it
h

 R
TO

 p
er

 m
an

u
fa

ct
u

re
r 

gu
ar

an
te

e



C
at

h
o

d
e

 2
 W

it
h

 C
o

n
tr

o
l

V
O

C
P

M
C

O
N

o
x

SO
2

Le
ad

0
.0

05
4

0
.0

07
4

5
0

.0
82

4
0

.0
98

0
0

.0
00

5
8

8
2

35
4

.9
01

9
6

E-
0

7

C
a

th
o

d
e 

2
 E

m
is

si
o

n
s 

fo
r 

50
 M

W
 w

it
h

 C
o

n
tr

o
l

P
M

V
O

C
C

O
N

o
x

SO
2

Le
ad

lb
/y

r
lb

/y
r

lb
/y

r
lb

/y
r

lb
/y

r
lb

/y
r

D
ip

 M
ix

**
2

2
.5

0
N

/A
8

7
6

0
N

/A
2

4
1

2.
5

4
7

N
/A

8
5

3
6.

7
8

5
3

2
1

2.
8

8
4

N
/A

M
et

h
o

d
o

lo
gy

 f
o

r 
th

e 
"C

lie
n

t 
p

ro
vi

d
e

d

ca
lc

u
la

ti
o

n
s 

o
f 

as
su

m
ed

 e
m

is
si

o
n

s"
 t

ab
le

an
d

 t
h

e
 r

es
u

lt
in

g 
em

is
si

o
n

s 
in

cl
u

d
es

b
en

ch
sc

al
e 

te
st

in
g 

at
 p

ilo
t 

p
la

n
t.

 R
es

u
lt

s

w
er

e 
sc

al
e

d
 t

o
 a

 5
0

 M
W

 f
ac

ili
ty

 b
as

e
d

 o
n

es
ti

m
at

ed
 p

ro
d

u
ct

io
n

.

V
O

C
 c

al
cu

la
ti

o
n

s 
ar

e 
al

so
 m

u
lt

ip
lie

d
 b

y

5
%

 t
o

 a
cc

o
u

n
t 

fo
r 

th
e

 9
5

%
 e

ff
ic

ie
n

cy
 o

f

th
e 

R
TO

.

Is
o

p
ro

p
yl

 A
lc

o
h

o
l 9

9
%

2
5

.1
0

7
N

/A
8

7
6

0
N

/A
2

4
0

01
.0

9
9

N
/A

N
/A

N
/A

N
/A

C
al

cu
la

ti
o

n
s 

m
ad

e
 b

y 
m

u
lt

ip
ly

in
g 

th
e

vo
la

ti
lit

y 
o

f 
th

e
 m

at
er

ia
l f

ro
m

 t
h

e 
SD

S 
b

y

th
e 

es
ti

m
at

e
d

 t
h

ro
u

gh
p

u
t,

 p
ro

vi
d

e
d

 b
y

th
e 

cl
ie

n
t 

fr
o

m
 b

en
ch

sc
al

e 
te

st
in

g 
at

 p
ilo

t

p
la

n
t.

V
O

C
 c

al
cu

la
ti

o
n

s 
ar

e 
al

so
 m

u
lt

ip
lie

d
 b

y

5
%

 t
o

 a
cc

o
u

n
t 

fo
r 

th
e

 9
5

%
 e

ff
ic

ie
n

cy
 o

f

th
e 

R
TO

.

6
,0

0
0

-g
al

lo
n

 Is
o

p
ro

p
yl

 A
lc

o
h

o
l T

an
k

3
S-

2
N

/A
N

/A
8

7
6

0
N

/A
4

2
.1

N
/A

N
/A

N
/A

N
/A

C
al

cu
la

ti
o

n
s 

m
ad

e
 b

y 
u

si
n

g 
th

e 
cl

ie
n

t

p
ro

vi
d

ed
 c

ap
ac

it
y 

o
f 

th
e

 t
an

k 
an

d

m
et

h
o

d
o

lo
gy

 in
 A

P
-4

2
, S

ec
ti

o
n

 7
.1

.

 O
ve

n
 1

 (
1

 M
M

B
tu

/h
r)

3
S-

3
N

/A
1

8
7

6
0

6
5

.2
7

1
4

7
.2

3
5

7
2

1
.4

1
2

8
5

8
.8

2
4

5
.1

53
0

.0
04

3

C
al

cu
la

ti
o

n
s 

m
ad

e
 b

y 
m

u
lt

ip
ly

in
g

em
is

si
o

n
s 

fa
ct

o
rs

 f
ro

m
 A

P
-4

2
, S

ec
ti

o
n

1
.4

, T
ab

le
 1

.4
-1

 w
it

h
 t

h
e

 e
q

u
ip

m
e

n
t

ra
ti

n
g,

 f
ro

m
 c

lie
n

t-
p

ro
vi

d
ed

 in
fo

rm
at

io
n

,

an
d

 h
o

u
rs

 r
u

n
.

O
ve

n
 2

 (
4

 M
M

B
tu

/h
r)

3
S-

4
N

/A
4

8
7

6
0

2
6

1
.0

8
2

1
8

8
.9

4
1

2
8

8
5.

6
4

7
3

4
3

5.
2

9
4

2
0

.6
1

2
0

.0
17

C
al

cu
la

ti
o

n
s 

m
ad

e
 b

y 
m

u
lt

ip
ly

in
g

em
is

si
o

n
s 

fa
ct

o
rs

 f
ro

m
 A

P
-4

2
, S

ec
ti

o
n

1
.4

, T
ab

le
 1

.4
-1

 w
it

h
 t

h
e

 e
q

u
ip

m
e

n
t

ra
ti

n
g,

 f
ro

m
 c

lie
n

t-
p

ro
vi

d
ed

 in
fo

rm
at

io
n

,

an
d

 h
o

u
rs

 r
u

n
.

3
S-

1

R
at

in
g 

(m
m

B
TU

)
H

o
u

rs
*

0
.0

19

M
at

e
ri

al
s 

an
d

 E
q

u
ip

m
e

n
t 

C
at

h
o

d
e

 1
C

al
cu

la
ti

o
n

 M
e

th
o

d
o

lo
gy

Em
is

si
o

n
s 

Fa
ct

o
rs

 f
ro

m
 A

P
-4

2
, S

ec
ti

o
n

 1
.4

, T
ab

le
 1

.4
-1

 f
o

r 
N

at
u

ra
l G

as
Em

is
si

o
n

s 
Fa

ct
o

r 
fr

o
m

 A
P

-4
2

, S
ec

ti
o

n
 1

3
.4

, T
ab

le
 1

3
.4

-1
 f

o
r 

W
et

lb
/M

m
b

tu
lb

/1
0

3
 g

al

P
M

Em
is

si
o

n
s 

U
n

it
 I

D
Th

ro
u

gh
p

u
t 

(k
g/

h
r)





Assembly Emissions Unit ID 4S-1

Assembly VOC Emissions for 50 MW*

Units

Estimated volume of busbar potting 1000 mm^3

Number of busbars per part 8

Number of cells for 50 MW 517250

Total volume (50MW) 4.138 m^3

Epoxy density 1100 kg/m^3

Epoxy weight 4551.8 kg

Estimated VOCs wose case 1%

Safety factor 2

VOCs weight 91.036 kg/year

VOCs weight 0.1003 tons/year

*Based on client provided calculations using estimated volume of potting from

benchscale pilot plant operations and estimated 50MW production.

Note: Assumed the potting is occurring and welding is not occurring yet.
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Attachment O:

Monitoring/Recordkeeping/Reporting/Testing Plans



ATTACHMENT O

MONITORING/RECORDKEEPING/REPORTING/TESTING PLANS

Form Energy plans to perform stack testing at the controlled emissions points in the facility

within 1 year of start-up to demonstrate compliance. Form Energy will report results to the

West Virginia Department of Environmental Protection Air Quality division within 30 days of

testing. Stack testing will be monitored for a full workday, at maximum production possible,

at each emission point to test for SO2  method 6, NOx  method 7E, PM  method 5, VOCs

 method 204E, and CO  method 10B.
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