
   
 

 

 
 
 
 

Safety Data Sheet (SDS) Report Project Number: SZHJ965234GI 
Applicant: SHENZHEN PKCELL BATTERY.,LTD Issue Date 2015-05-28 
 E2 Building,Guangming Technology Park,No.24 Zhonghua 

Road,Longhua New Area,Shenzhen,China. 
 

 
  
Sample Description: 

The sample information was submitted and identified on client’s behalf to be: 

Product Name : Alkaline Battery 

Physical State : Solid 

Data Received : May 27, 2015 

Data Reviewed : May 28, 2015 

 

Service Requested:  
Based on the information provided by the applicant, the Safety Data Sheet (SDS) was generated in accordance with OSHA HazCom Standard 
(2012) requirements, for details please refer to attached pages. 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
Authorized By: 
On Behalf Of Regulatory Affairs in Intertek Testing Services Ltd., Shanghai  

 

 

Anna Wang 
Regulatory Consultant 

This report shall not be reproduced except in full, without the written 
approval of the laboratory. 

 
Intertek Testing Services Ltd., Shanghai  

Room 106, Comalong Building, No. 889 Yishan Road, Shanghai, 200233 China  
Tel: +86 21 60737737 ZIP: 200233 

E-mail:crs@intertek.com  
 



Alkaline Battery
SHENZHEN PKCELL BATTERY.,LTD Project number: SZHJ965234GI

Version No: 1.0
Safety Data Sheet according to OSHA HazCom Standard (2012) requirements

Issue Date:28/05/2015

SECTION 1 IDENTIFICATION OF THE SUBSTANCE / MIXTURE AND OF THE COMPANY / UNDERTAKING

Product Identifier

Product name Alkaline Battery

Synonyms Not Available

Proper shipping name Corrosive solids, n.o.s. (contains potassium hydroxide)

Other means of
identification

Not Available

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

Relevant identified uses Grill use

Details of the manufacturer/importer

Registered company name SHENZHEN PKCELL BATTERY.,LTD

Address E2 Building,Guangming Technology Park,No.24 Zhonghua Road,Longhua New Area,Shenzhen,China

Telephone 86 0755-86670643

Emergency telephone 86 0755-86670672

Email info@pkcell.ne

Importer name Nexgrill Industries, Inc.

Address 14050 Laurelwood PL, Chino, CA 91710

Telephone 909-598-8799

Email Coleman_Caldwell@nexgrill.com

Emergency telephone number

Association / Organisation  

Emergency telephone
numbers

909-598-8799

Other emergency telephone
numbers

 

SECTION 2 HAZARDS IDENTIFICATION

Classification of the substance or mixture

GHS Classification
Skin Corrosion/Irritation Category 1A, Acute Toxicity (Oral) Category 4, Acute Toxicity (Inhalation) Category 4, Acute Aquatic Hazard Category 2, Chronic
Aquatic Hazard Category 2

Label elements

GHS label elements

SIGNAL WORD DANGER

Hazard statement(s)

H314 Causes severe skin burns and eye damage

H302 Harmful if swallowed

H332 Harmful if inhaled

Continued...



H401 Toxic to aquatic life

H411 Toxic to aquatic life with long lasting effects

Precautionary statement(s) Prevention

P260 Do not breathe dust/fume/gas/mist/vapours/spray.

P271 Use only outdoors or in a well-ventilated area.

P280 Wear protective gloves/protective clothing/eye protection/face protection.

P270 Do not eat, drink or smoke when using this product.

P273 Avoid release to the environment.

Precautionary statement(s) Response

P301+P330+P331 IF SWALLOWED: Rinse mouth. Do NOT induce vomiting.

P303+P361+P353 IF ON SKIN (or hair): Take off immediately all contaminated clothing. Rinse skin with water/shower.

P305+P351+P338 IF IN EYES: Rinse cautiously with water for several minutes. Remove contact lenses, if present and easy to do. Continue rinsing.

P310 Immediately call a POISON CENTER/doctor/physician/first aider

P363 Wash contaminated clothing before reuse.

P391 Collect spillage.

P301+P312 IF SWALLOWED: Call a POISON CENTER/doctor/physician/first aider/if you feel unwell.

P304+P340 IF INHALED: Remove person to fresh air and keep comfortable for breathing.

Precautionary statement(s) Storage

P405 Store locked up.

Precautionary statement(s) Disposal

P501 Dispose of contents/container to authorised chemical landfill or if organic to high temperature incineration

SECTION 3 COMPOSITION / INFORMATION ON INGREDIENTS

Substances

See section below for composition of Mixtures

Mixtures

CAS No %[weight] Name

Not Available 0.46 zinc oxide

1313-13-9 40.78

7439-89-6 20.28

7440-66-6 16.54

7732-18-5 8.97

1310-58-3 6.73

7782-42-5 6.23

20661-21-6 0.01

The specific chemical identity  and/or exact percentage (concentration) of composition has been withheld as a trade secret.

SECTION 4 FIRST AID MEASURES

Description of first aid measures

Eye Contact

If this product comes in contact with the eyes: 
Immediately hold eyelids apart and flush the eye continuously with running water. 
Ensure complete irrigation of the eye by keeping eyelids apart and away from eye and moving the eyelids by occasionally lifting the upper and lower lids. 
Continue flushing until advised to stop by the Poisons Information Centre or a doctor, or for at least 15 minutes. 
Transport to hospital or doctor without delay. 
Removal of contact lenses after an eye injury should only be undertaken by skilled personnel. 
DO NOT attempt to remove particles attached to or embedded in eye .
 Lay victim down, on stretcher if available and pad BOTH eyes, make sure dressing does not press on the injured eye by placing thick pads under dressing,
above and below the eye. 
Seek urgent medical assistance, or transport to hospital. 

Skin Contact

If skin or hair contact occurs:
Immediately flush body and clothes with large amounts of water, using safety shower if available. 
Quickly remove all contaminated clothing, including footwear. 
Wash skin and hair with running water. Continue flushing with water until advised to stop by the Poisons Information Centre. 
Transport to hospital, or doctor. 

manganese dioxide

iron

zinc

Water

potassium hydroxide

graphite

indium(III) hydroxide
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Inhalation

If fumes or combustion products are inhaled remove from contaminated area. 
Lay patient down. Keep warm and rested. 
Prostheses such as false teeth, which may block airway, should be removed, where possible, prior to initiating first aid procedures. 
Apply artificial respiration if not breathing, preferably with a demand valve resuscitator, bag-valve mask device, or pocket mask as trained. Perform CPR if
necessary. 
Transport to hospital, or doctor. 

Ingestion

For advice, contact a Poisons Information Centre or a doctor at once. 
Urgent hospital treatment is likely to be needed. 
If swallowed do NOT induce vomiting. 
If vomiting occurs, lean patient forward or place on left side (head-down position, if possible) to maintain open airway and prevent aspiration. 
Observe the patient carefully. 
Never give liquid to a person showing signs of being sleepy or with reduced awareness; i.e. becoming unconscious. 
Give water to rinse out mouth, then provide liquid slowly and as much as casualty can comfortably drink. 
Transport to hospital or doctor without delay. 

Indication of any immediate medical attention and special treatment needed

Treat symptomatically.

Copper, magnesium, aluminium, antimony, iron, manganese, nickel, zinc (and their compounds) in welding, brazing, galvanising or smelting operations all give rise to thermally produced
particulates of smaller dimension than may be produced if the metals are divided mechanically. Where insufficient ventilation or respiratory protection is available these particulates may produce
'metal fume fever' in workers from an acute or long term exposure. 

Onset occurs in 4-6 hours generally on the evening following exposure. Tolerance develops in workers but may be lost over the weekend. (Monday Morning Fever) 
Pulmonary function tests may indicate reduced lung volumes, small airway obstruction and decreased carbon monoxide diffusing capacity but these abnormalities resolve after several months. 
Although mildly elevated urinary levels of heavy metal may occur they do not correlate with clinical effects. 
The general approach to treatment is recognition of the disease, supportive care and prevention of exposure. 
Seriously symptomatic patients should receive chest x-rays, have arterial blood gases determined and be observed for the development of tracheobronchitis and pulmonary edema. 

[Ellenhorn and Barceloux: Medical Toxicology]

Both dermal and oral toxicity of manganese salts is low because of limited solubility of manganese. No known permanent pulmonary sequelae develop after acute manganese exposure. Treatment
is supportive.

 [Ellenhorn and Barceloux: Medical Toxicology]

 In clinical trials with miners exposed to manganese-containing dusts, L-dopa relieved extrapyramidal symptoms of both hypo kinetic and dystonic patients. For short periods of time symptoms could
also be controlled with scopolamine and amphetamine. BAL and calcium EDTA prove ineffective.

 [Gosselin et al: Clinical Toxicology of Commercial Products.]
For acute or short-term repeated exposures to highly alkaline materials:

Respiratory stress is uncommon but present occasionally because of soft tissue edema. 
Unless endotracheal intubation can be accomplished under direct vision, cricothyroidotomy or tracheotomy may be necessary. 
Oxygen is given as indicated. 
The presence of shock suggests perforation and mandates an intravenous line and fluid administration. 
Damage due to alkaline corrosives occurs by liquefaction necrosis whereby the saponification of fats and solubilisation of proteins allow deep penetration into the tissue. 

Alkalis continue to cause damage after exposure.
 INGESTION:

Milk and water are the preferred diluents 
No more than 2 glasses of water should be given to an adult.

Neutralising agents should never be given since exothermic heat reaction may compound injury. 
* Catharsis and emesis are absolutely contra-indicated.
* Activated charcoal does not absorb alkali.
* Gastric lavage should not be used.
 Supportive care involves the following:

Withhold oral feedings initially. 
If endoscopy confirms transmucosal injury start steroids only within the first 48 hours. 
Carefully evaluate the amount of tissue necrosis before assessing the need for surgical intervention. 
Patients should be instructed to seek medical attention whenever they develop difficulty in swallowing (dysphagia). 

 SKIN AND EYE:
Injury should be irrigated for 20-30 minutes. 

Eye injuries require saline.   [Ellenhorn & Barceloux: Medical Toxicology]

SECTION 5 FIREFIGHTING MEASURES

Extinguishing media

Metal dust fires need to be smothered with sand, inert dry powders.
DO NOT USE WATER, CO2 or FOAM. 

Use DRY sand, graphite powder, dry sodium chloride based extinguishers, G-1 or Met L-X to smother fire. 
Confining or smothering material is preferable to applying water as chemical reaction may produce flammable and explosive hydrogen gas. 
Chemical reaction with CO2 may produce flammable and explosive methane. 
If impossible to extinguish, withdraw, protect surroundings and allow fire to burn itself out. 
Sand, dry powder extinguishers or other inerts should be used to smother dust fires. 

At temperatures above 1500 C, carbon, graphite or graphene reacts with substances containing oxygen, including water and carbon dioxide. In case of
intensely hot fires sand should be used to cover and isolate these materials.

DO NOT use halogenated fire extinguishing agents. 

Special hazards arising from the substrate or mixture

Fire Incompatibility
Reacts with acids producing flammable / explosive hydrogen (H2) gas 
Avoid storage with reducing agents. 
Avoid any contamination of this material as it is very reactive and any contamination is potentially hazardous 

Advice for firefighters

Version No: 1.0 Page 3 of 16

Alkaline Battery

Issue Date:28/05/2015

Continued...



Fire Fighting

When silica dust is dispersed in air, firefighters should wear inhalation protection as hazardous substances from the fire may be adsorbed on the silica
particles. 
When heated to extreme temperatures, (>1700 deg.C) amorphous silica can fuse.
Alert Fire Brigade and tell them location and nature of hazard. 
Wear full body protective clothing with breathing apparatus. 
Prevent, by any means available, spillage from entering drains or water courses. 
Fight fire from a safe distance, with adequate cover. 
Extinguishers should be used only by trained personnel. 
Use water delivered as a fine spray to control fire and cool adjacent area. 
Avoid spraying water onto liquid pools. 
DO NOT approach containers suspected to be hot. 
Cool fire exposed containers with water spray from a protected location. 
If safe to do so, remove containers from path of fire. 
If fire gets out of control withdraw personnel and warn against entry. 
Equipment should be thoroughly decontaminated after use. 

Fire/Explosion Hazard

Zinc dust clouds are potentially explosive. 
Electric sparks may ignite the dust cloud even in atmospheres containing low oxygen (10%). 
In air the dust may be ignited in contact with hot surfaces or flame where temperatures exceed 600 deg C. 
Will not burn but increases intensity of fire. 
Heating may cause expansion or decomposition leading to violent rupture of containers. 
Heat affected containers remain hazardous. 
Contact with combustibles such as wood, paper, oil or finely divided metal may produce spontaneous combustion or violent decomposition. 
May emit irritating, poisonous or corrosive fumes. 
DO NOT disturb burning dust. Explosion may result if dust is stirred into a cloud, by providing oxygen to a large surface of hot metal. 
DO NOT use water or foam as generation of explosive hydrogen may result. 

With the exception of the metals that burn in contact with air or water (for example, sodium), masses of combustible metals do not represent unusual fire risks
because they have the ability to conduct heat away from hot spots so efficiently that the heat of combustion cannot be maintained - this means that it will require a
lot of heat to ignite a mass of combustible metal. Generally, metal fire risks exist when sawdust, machine shavings and other metal 'fines' are present.  Metal
powders, while generally regarded as non-combustible:

May burn when metal is finely divided and energy input is high. 
May react explosively with water. 
May be ignited by friction, heat, sparks or flame. 
May REIGNITE after fire is extinguished. 
Will burn with intense heat. 

Note:
Metal dust fires are slow moving but intense and difficult to extinguish. 
Containers may explode on heating. 
Dusts or fumes may form explosive mixtures with air. 
Gases generated in fire may be poisonous, corrosive or irritating. 
Hot or burning metals may react violently upon contact with other materials, such as oxidising agents and extinguishing agents used on fires involving
ordinary combustibles or flammable liquids. 
Temperatures produced by burning metals can be higher than temperatures generated by burning flammable liquids  
Some metals can continue to burn in carbon dioxide, nitrogen, water, or steam atmospheres in which ordinary combustibles or flammable liquids would be
incapable of burning.

A fire in bulk finely divided carbon may not be obviously visible unless the material is disturbed and sparks appear. A straw broom may be useful to produce the
disturbance. Explosion and Ignition Behaviour of Carbon Black with Air

Lower Limit for Explosion: 50 g/m3 (carbon black in air)

Maximum Explosion Pressure: 10 bar

Maximum Rate of Pressure Rise: 30-100 bar/sec

Minimum Ignition Temperature: 315 deg. C.

Ignition Energy: >1 kJ

Glow Temperature: 500 deg. C. (approx.)

Notes on Test Methods: Tests 1, 2 and 3 were conducted by Bergwerkeschaftliche Versuchstrecke, Dortmunde-Derne, using a 1 m3 vessel with two chemical
igniters having an intensity of 5000 W.S. Tests 1 and 2 results are confirmed by information in the Handbook of Powder Technology, Vol. 4 (P. Field) In Test 4, a
modified Godbert-Greenwald furnace was used.  See U.S. Bureau of Mines, Report 5624, 1960, p.5, 'Lab Equipment and Test Procedures'. Test 5 used a 1 m3
vessel with chemical igniters of variable intensity. Test 6 was conducted in a laboratory oven. Active glowing appeared after 3 minutes exposure. (European
Committee for Biological Effects of Carbon Black) (2/84)

SECTION 6 ACCIDENTAL RELEASE MEASURES

Personal precautions, protective equipment and emergency procedures

Minor Spills

Clean up all spills immediately. 
No smoking, naked lights, ignition sources. 
Avoid all contact with any organic matter including fuel, solvents, sawdust, paper or cloth and other incompatible materials, as ignition may result. 
Avoid breathing dust or vapours and all contact with skin and eyes. 
Control personal contact with the substance, by using protective equipment. 
Contain and absorb spill with dry sand, earth, inert material or vermiculite. 
DO NOT use sawdust as fire may result. 
Scoop up solid residues and seal in labelled drums for disposal. 
Neutralise/decontaminate area. 

Major Spills

If molten: 
Contain the flow using dry sand or salt flux as a dam. 
All tooling (e.g., shovels or hand tools) and containers which come in contact with molten metal must be preheated or specially coated, rust free and approved
for such use. 
Allow the spill to cool before remelting scrap.
Clear area of personnel and move upwind. 
Alert Fire Brigade and tell them location and nature of hazard. 
Wear full body protective clothing with breathing apparatus. 
Prevent, by any means available, spillage from entering drains or water courses. 
No smoking, flames or ignition sources. Increase ventilation. 
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Contain spill with sand, earth or other clean, inert materials. 
NEVER USE organic absorbents such as sawdust, paper or cloth. 
Use spark-free and explosion-proof equipment. 
Collect any recoverable product into labelled containers for possible recycling. 
Avoid contamination with organic matter to prevent subsequent fire and explosion. 
DO NOT mix fresh with recovered material. 
Collect residues and seal in labelled drums for disposal. 
Wash area and prevent runoff into drains. 
Decontaminate equipment and launder all protective clothing before storage and re-use. 
If contamination of drains or waterways occurs advise emergency services. 

Personal Protective Equipment advice is contained in Section 8 of the MSDS.

SECTION 7 HANDLING AND STORAGE

Precautions for safe handling

Safe handling

Graphite:
is a good conductor of electricity; avoid contact with electrical circuitry.
is a highly lubricious material and may present a slip hazard if spilled on pedestrian surfaces.

NOTE:
 Wet, activated carbon removes oxygen from the air thus producing a severe hazard to workers inside carbon vessels and in enclosed or confined spaces
where activated carbons might accumulate.  
Before entry to such areas, sampling and test procedures for low oxygen levels should be undertaken; control conditions should be established to ensure the
availability of adequate oxygen supply. 

Formolten metals:
·        Molten metal and water can be an explosive combination. The riskis greatest when there is sufficient molten metal to entrap or seal off water.Water and other

forms of contamination on or contained in scrap or remelt ingotare known to have caused explosions in melting operations. While the productsmay have minimal
surface roughness and internal voids, there remains thepossibility of moisture contamination or entrapment. If confined, even a fewdrops can lead to violent
explosions.

·        All tooling, containers, molds and ladles, which come in contactwith molten metal must be preheated or specially coated, rust free and approvedfor such use.
·        Any surfaces that may contact molten metal (e.g. concrete) shouldbe specially coated
·        Drops of molten metal in water (e.g. from plasma arc cutting),while not normally an explosion hazard, can generate enough flammable hydrogengas to present

an explosion hazard. Vigorous circulation of the water andremoval of the particles minimise the hazard.
Duringmelting operations, the following minimum guidelines should be observed:

·        Inspect all materials prior to furnace charging and completelyremove surface contamination such as water, ice, snow, deposits of grease andoil or other
surface contamination resulting from weather exposure, shipment,or storage.

·        Store materials in dry, heated areas with any cracks or cavitiespointed downwards.
·        Preheat and dry large objects adequately before charging in to afurnace containing molten metal. This is typically done by the use of a dryingoven or

homogenising furnace. The dry cycle should bring the metal temperatureof the coldest item of the batch to 200 degree C (400 deg F) and then hold atthat
temperature for 6 hours.
 

Avoid personal contact and inhalation of dust, mist or vapours.
Provide adequate ventilation.
Always wear protective equipment and wash off any spillage from clothing.
Keep material away from light, heat, flammables or combustibles.
Keep cool, dry and away from incompatible materials.
Avoid physical damage to containers.
DO NOT repack or return unused portions to original containers. Withdraw only sufficient amounts for immediate use.
Use only minimum quantity required.
Avoid using solutions of peroxides in volatile solvents. Solvent evaporation should be controlled to avoid dangerous concentration of the peroxide.
Do NOT allow peroxides to contact iron or compounds of iron, cobalt, or copper, metal oxide salts, acids or bases.
Do NOT use metal spatulas to handle peroxides
Do NOT use glass containers with screw cap lids or glass stoppers.
Store peroxides at the lowest possible temperature, consistent with their solubility and freezing point.
CAUTION: Do NOT store liquids or solutions of peroxides at a temperature below that at which the peroxide freezes or precipitates. Peroxides in this form
are extremely shock and heat-sensitive. Refrigerated storage of peroxides must ONLY be in explosion-proof units.
The hazards and consequences of fires and explosions during synthesis and use of peroxides is widely recognised; spontaneous or induced decomposition
may culminate in a variety of ways, ranging from moderate gassing to spontaneous ignition or explosion. The heat released from spontaneous decomposition
of an energy-rich compound causes a rise in the surrounding temperature; the temperature will rise until thermal balance is established or until the material
heats to decomposition,
The most effective means for minimising the consequences of an accident is to limit quantities to a practical minimum. Even gram-scale explosions can be
serious. Once ignited the burning of peroxides cannot be controlled and the area should be evacuated.
Unless there is compelling reason to do otherwise, peroxide concentration should be limited to 10% (or less with vigorous reactants). Peroxide concentration
is rarely as high as 1% in the reaction mixture of polymerisation or other free-radical reactions,
Peroxides should be added slowly and cautiously to the reaction medium. This should be completed prior to heating and with good agitation.
Addition of peroxide to the hot monomer is extremely dangerous. A violent reaction (e.g., fire or explosion) can result from inadvertent mixing of promoters
(frequently used with peroxides in polymerisation systems) with full-strength peroxide
Organic peroxides are very sensitive to contamination (especially heavy-metal compounds, metal oxide salts, alkaline materials including amines, strong
acids, and many varieties of dust and dirt). This can initiate rapid, uncontrolled decomposition of peroxides and possible generation of intense heat, fire or
explosion The consequences of accidental contamination from returning withdrawn material to the storage container can be disastrous.
When handling NEVER smoke, eat or drink.
Always wash hands with soap and water after handling.
Use only good occupational work practice.
Observe manufacturer's storage and handling recommendations contained within this MSDS.

Other information

Store in original containers. 
Keep containers securely sealed as supplied. 
Store in a cool, well ventilated area. 
Keep dry. 
Store under cover and away from sunlight. 
Store away from flammable or combustible materials, debris and waste. Contact may cause fire or violent reaction. 
Store away from incompatible materials and foodstuff containers. 
DO NOT stack on wooden floors or pallets. 
Protect containers from physical damage. 
Check regularly for leaks. 
Observe manufacturer's storage and handling recommendations contained within this MSDS.
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In addition, Goods of Class 5.1, packing group III should be stored in packages and be separated from buildings, tanks, and compounds containing other
dangerous goods in tanks, and from property boundaries by a distance of at least 5 metres.
Carbon and charcoal may be stabilised for storage and transport, without moistening, by treatment with hot air at 50 deg. C.. Use of oxygen-impermeable bags
to limit oxygen and moisture uptake has been proposed. Surface contamination with oxygenated volatiles may generate a heat of reaction (spontaneous heating).
Should stored product reach 110 deg. C., stacked bags should be pulled apart with each bag separated by an air space to permit cooling away from other
combustible materials.

DO NOT store near acids, or oxidising agents

Conditions for safe storage, including any incompatibilities

Suitable container

CARE: Packing of high density product in light weight metal or plastic packages may result in container collapse with product release
DO NOT repack. Use containers supplied by manufacturer only. 

For low viscosity materials
Carton.
Drums and jerricans must be of the non-removable head type. 
Where a can is to be used as an inner package, the can must have a screwed enclosure. 

For materials with a viscosity of at least 2680 cSt. (23 deg. C) and solids:
Removable head packaging and 
cans with friction closures may be used. 

-
Where combination packages are used, and the inner packages are of glass, there must be sufficient inert cushioning material in contact with inner and outer
packages *.
-
In addition, where inner packagings are glass and contain liquids of packing group I and II there must be sufficient inert absorbent to absorb any spillage *.
-
* unless the outer packaging is a close fitting moulded plastic box and the substances are not incompatible with the plastic.

Storage incompatibility

Sodium hydroxide/ potassium hydroxide:
reacts with water evolving heat and corrosive fumes 
reacts violently with acids, trans-acetylene dichloride, aminotetrazole, p-bis(1,3-dibromoethyl), benzene, bromoform, halogenated compounds, nitrogen-
containing compounds, organic halogens, chlorine dioxide ((explodes), chloroform, cresols, cyclopentadiene,  4-chloro-2-methylphenol,
cis-dichloroethylene,  2,2-dichloro-3,3-dimethylbutane, ethylene chlorohydrin, germanium, iodine pentafluoride, maleic anhydride, p-nitrotoluene,nitrogen
trichloride, o-nitrophenol, phosphonium iodide, potassium peroxodisulfate,  propylene oxide, 1,2,4,5-tetrachlorobenzene (highly toxic substance is forme),
2,2,3,3-tetrafluoro-1-propanol, tetrahydrofuran, thorium dicarbide, trichloroethanol, 2,4,6-trinitrotoluene, vinyl acetate 
reacts with fluorine, nitroalkanes, (forming explosive compounds) 
incompatible with acetic acid, acetaldehyde, acetic anhydride, acrolein, acrylonitrile, allyl chloride, organic anhydride, acrylates, alcohols, aldehydes, alkylene
oxides, substituted allyls, ammonium chloroplatinate, benzanthrone,  bromine, benzene-1,4-diol, carbon dioxide, cellulose nitrate,  chlorine trifluoride,
4-chlorobutyronitrile, chlorohydrin, chloronitrotoluenes, chlorosulfonic acid, cinnamaldehyde, caprolactam solution, chlorocresols, 1,2-dichloroethylene,
epichlorohydrin, ethylene cyanohydrin, formaldehyde (forms formic acid and flammable hydrogen gas), glycols, glyoxal, hexachloroplatinate, hydrogen sulfide,
hydroquinone, iron-silicon, isocyanates, ketones, methyl azide, 4-methyl-2-nitrophenol, mineral acids (forming corresponding salt),nitrobenzene,
N-nitrosohydroxylamine, nitrates pentol, phenols, phosphorus, phosphorus pentaoxide, beta-propiolactone, sodium, sulfur dioxide, tetrahydroborate,  1,1,1,2-
tetrachloroethane, 2,2,2-trichloroethanol, trichloronitromethane, zirconium  
ignites on contact with cinnamaldehyde or zinc and reacts explosively with a mixture of chloroform and methane 
forms heat-, friction-, and/ or shock-sensitive- explosive salts with nitro-compounds, cyanogen azide, 3-ethyl-4-hydroxy-1,2,5-oxadiazole, 3-methyl-2-penten-
4-yn-1-ol, N,N'-bis(2,2,2-trinitroethyl)urea, trichloroethylene (forms dichloroacetylene) 
increase the explosive sensitivity of nitromethane 
attacks some plastics, rubber, coatings and metals: aluminium, tin, zinc,etc, and their alloys,  producing flammable hydrogen gas

Silicas:
react with hydrofluoric acid to produce silicon tetrafluoride gas 
react with xenon hexafluoride to produce explosive xenon trioxide 
reacts exothermically with oxygen difluoride, and explosively with chlorine trifluoride (these halogenated materials are not commonplace industrial materials)
and other fluorine-containing compounds 
may react with fluorine, chlorates 
are incompatible with strong oxidisers, manganese trioxide, chlorine trioxide, strong alkalis, metal oxides, concentrated orthophosphoric acid, vinyl acetate 
may react vigorously when heated with alkali carbonates. 
Inorganic peroxy compounds are potent oxidisers that pose fire or explosive hazards when in contact with ordinary combustible materials.
Inorganic peroxides react with organic compounds to generate organic peroxide and hydroperoxide products that react violently with reducing agents.
Inorganic oxidising agents can react with reducing agents to generate heat and products that may be gaseous (causing pressurization of closed
containers). The products may themselves be capable of further reactions (such as combustion in the air).
Organic compounds in general have some reducing power and can in principle react with compounds in this class. Actual reactivity varies greatly with the
identity of the organic compound.
Inorganic oxidising agents can react violently with active metals, cyanides, esters, and thiocyanates.
Peroxides, in contact with inorganic cobalt and copper compounds, iron and iron compounds, acetone, metal oxide salts and acids and bases can react with
rapid, uncontrolled decomposition, leading to fires and explosions.
Inorganic reducing agents react with oxidizing agents to generate heat and products that may be flammable, combustible, or otherwise reactive. Their
reactions with oxidizing agents may be violent. 
Incidents involving interaction of active oxidants and reducing agents, either by design or accident, are usually very energetic and examples of so-called
redox reactions. 
WARNING: Avoid or control reaction with peroxides. All transition metal peroxides should be considered as potentially explosive. For example transition metal
complexes of alkyl hydroperoxides may decompose explosively. 
The pi-complexes formed between chromium(0), vanadium(0) and other transition metals (haloarene-metal complexes) and mono-or poly-fluorobenzene
show extreme sensitivity to heat and are explosive. 
Avoid reaction with borohydrides or cyanoborohydrides 
Many metals may incandesce, react violently, ignite or react explosively upon addition of concentrated nitric acid. 
Avoid any contamination of this material as it is very reactive and any contamination is potentially hazardous 
Avoid storage with reducing agents. 
Avoid contact with copper, aluminium and their alloys. 

Metals exhibit varying degrees of activity. Reaction is reduced in the massive form (sheet, rod, or drop), compared with finely divided forms. The less active
metals will not burn in air but:

can react exothermically with oxidising acids to form noxious gases. 
catalyse polymerisation and other reactions, particularly when finely divided 
react with halogenated hydrocarbons (for example, copper dissolves when heated in carbon tetrachloride), sometimes forming explosive compounds. 

Finely divided metal powders develop pyrophoricity when a critical specific surface area is exceeded; this is ascribed to high heat of oxide formation on
exposure to air.
Safe handling is possible in relatively low concentrations of oxygen in an inert gas.
Several pyrophoric metals, stored in glass bottles have ignited when the container is broken on impact. Storage of these materials moist and in metal
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containers is recommended.
The reaction residues from various metal syntheses (involving vacuum evaporation and co-deposition with a ligand) are often pyrophoric.

Factors influencing the pyrophoricity of metals are particle size, presence of moisture, nature of the surface of the particle, heat of formation of the oxide, or
nitride, mass, hydrogen content, stress, purity and presence of oxide, among others.

Many metals in elemental form react exothermically with compounds having active hydrogen atoms (such as acids and water) to form flammable hydrogen
gas and caustic products. 
Elemental metals may react with azo/diazo compounds to form explosive products. 
Some elemental metals form explosive products with halogenated hydrocarbons.  

For carbon powders:
Avoid oxidising agents, reducing agents. 
Reaction with finely divided metals, bromates, chlorates, chloramine monoxide, dichlorine oxide, iodates, metal nitrates, oxygen difluoride, peroxyformic acid,
peroxyfuroic acid and trioxygen difluoride may result in an exotherm with ignition or explosion. Less active forms of carbon will ignite or explode on suitably
intimate contact with oxygen, oxides, peroxides, oxosalts, halogens, interhalogens and other oxidising species. 
Explosive reaction with ammonium nitrate, ammonium perchlorate, calcium hypochlorite and iodine pentoxide may occur following heating. Carbon may react
violently with nitric acid and may be explosively reactive with nitrogen trifluoride at reduced temperatures. In the presence of nitrogen oxide, incandescence
and ignition may occur. Finely divided or highly porous forms of carbon, exhibiting a high surface area to mass (up to 2000 m2/g) may function as unusually
active fuels possessing both adsorptive and catalytic properties which accelerate the release of energy in the presence of oxidising substances. Dry metal-
impregnated charcoal catalysts may generate sufficient static, during handling, to cause ignition. 
Graphite in contact with liquid potassium, rubidium or caesium at 300 deg. C. produces intercalation compounds (C8M) which ignite in air and may react
explosively with water. The fusion of powdered diamond and potassium hydroxide may produce explosive decomposition. 
Activated carbon, when exposed to air, represents a potential fire hazard due to a high surface area and adsorptive capacity. Freshly prepared material may
ignite spontaneously in the presence of air especially at high humidity. Spontaneous combustion in air may occur at 90-100 deg. C. The presence of moisture
in air facilitates the ignition. Drying oils and oxidising oils promote spontaneous heating and ignition; contamination with these must be avoided. Unsaturated
drying oils (linseed oil etc.) may ignite following adsorption owing to an enormous increase in the surface area of oil exposed to air; the rate of oxidation may
also be catalysed by metallic impurities in the carbon. A similar, but slower effect occurs on fibrous materials such as cotton waste. Spontaneous heating of
activated carbon is related to the composition and method of preparation of the activated carbon. Free radicals, present in charcoal, are responsible for
autoignition. Self-heating and autoignition may also result from adsorption of various vapours and gases (especially oxygen). For example, activated carbon
auto- ignites in flowing air at 452-518 deg. C.; when the base, triethylenediamine, is adsorbed on the carbon (5%) the autoignition temperature is reduced to
230-260 deg. C.. An exotherm is produced at 230-260 deg. C., at high flow rates of air, although ignition did not occur until 500 deg. C.. Mixtures of sodium
borohydride with activated carbons, in air, promote the oxidation of sodium borohydride, producing a self-heating reaction that may result in the ignition of
charcoal and in the production of hydrogen through thermal decomposition of the borohydride. 

PACKAGE MATERIAL INCOMPATIBILITIES

Not Available

SECTION 8 EXPOSURE CONTROLS / PERSONAL PROTECTION

Control parameters

OCCUPATIONAL EXPOSURE LIMITS (OEL)

INGREDIENT DATA

Source Ingredient Material name TWA STEL Peak Notes

US OSHA Permissible
Exposure Levels (PELs) -
Table Z1

manganese
dioxide

Manganese compounds
/ Manganese fume

Not
Available

Not
Available

5 mg/m3 (as Mn)

US ACGIH Threshold Limit
Values (TLV)

manganese
dioxide

Manganese, elemental
and inorganic
compounds, as Mn

0.02 mg/m3
/ 0.1 mg/m3

Not
Available

Not
Available

TLV® Basis: CNS impair

US OSHA Permissible
Exposure Levels (PELs) -
Table Z3

iron Inert or Nuisance Dust

5 mg/m3 /
15 mg/m3 /
15 mppcf /
50 mppcf

Not
Available

Not
Available

Respirable fraction;All inert or nuisance dusts, whether mineral,
inorganic, or organic, not listed specifically by substance name
are covered by this limit, which is the same as the Particulates Not
Otherwise Regulated (PNOR) limit in Table Z-1. / Total dust;All
inert or nuisance dusts, whether mineral, inorganic, or organic,
not listed specifically by substance name are covered by this limit,
which is the same as the Particulates Not Otherwise Regulated
(PNOR) limit in Table Z-1.

US OSHA Permissible
Exposure Levels (PELs) -
Table Z3

zinc Inert or Nuisance Dust

5 mg/m3 /
15 mg/m3 /
15 mppcf /
50 mppcf

Not
Available

Not
Available

Respirable fraction;All inert or nuisance dusts, whether mineral,
inorganic, or organic, not listed specifically by substance name
are covered by this limit, which is the same as the Particulates Not
Otherwise Regulated (PNOR) limit in Table Z-1. / Total dust;All
inert or nuisance dusts, whether mineral, inorganic, or organic,
not listed specifically by substance name are covered by this limit,
which is the same as the Particulates Not Otherwise Regulated
(PNOR) limit in Table Z-1.

US ACGIH Threshold Limit
Values (TLV)

potassium
hydroxide

Potassium hydroxide
Not
Available

Not
Available

2 mg/m3 TLV® Basis: URT, eye, & skin irr

US NIOSH Recommended
Exposure Limits (RELs)

potassium
hydroxide

Caustic potash, Lye,
Potassium hydrate

Not
Available

Not
Available

2 mg/m3 Not Available

US OSHA Permissible
Exposure Levels (PELs) -
Table Z1

graphite
Graphite, natural,
respirable dust

Not
Available

Not
Available

Not
Available

See Table Z-3

US OSHA Permissible
Exposure Levels (PELs) -
Table Z3

graphite Graphite (Natural) 15 mppcf
Not
Available

Not
Available

(Natural)

US ACGIH Threshold Limit
Values (TLV)

graphite
Graphite (all forms
except graphite fibers)

2 mg/m3
Not
Available

Not
Available

TLV® Basis: Pneumoconiosis

US NIOSH Recommended
Exposure Limits (RELs)

graphite

Black lead, Mineral
carbon, Plumbago,
Silver graphite, Stove
black [Note: Also see

2.5 (resp)
mg/m3

Not
Available

Not
Available

Not Available
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specific listing for
Graphite (synthetic).]

US ACGIH Threshold Limit
Values (TLV)

indium(III)
hydroxide

Indium and compounds,
as In

0.1 mg/m3
Not
Available

Not
Available

TLV® Basis: Pulm edema; pneumonitis; dental erosion; malaise

EMERGENCY LIMITS

Ingredient Material name TEEL-1 TEEL-2 TEEL-3

manganese dioxide Manganese dioxide 4.7 mg/m3 7.9 mg/m3 690 mg/m3

iron Iron 1 mg/m3 11 mg/m3 110 mg/m3

zinc Zinc 1.9 mg/m3 21 mg/m3 120 mg/m3

potassium hydroxide Potassium hydroxide 0.18 mg/m3 2 mg/m3 54 mg/m3

graphite Graphite; (Mineral carbon) 2 mg/m3 2 mg/m3 95 mg/m3

Ingredient Original IDLH Revised IDLH

zinc oxide Not Available Not Available

manganese dioxide N.E. mg/m3 / N.E. ppm 500 mg/m3

iron Not Available Not Available

zinc Not Available Not Available

Water Not Available Not Available

potassium hydroxide Not Available Not Available

graphite N.E. mg/m3 / N.E. ppm 1,250 mg/m3

indium(III) hydroxide Not Available Not Available

Exposure controls

Appropriate engineering
controls

Metal dusts must be collected at the source of generation as they are potentially explosive. 
Avoid ignition sources. 
Good housekeeping practices must be maintained. 
Dust accumulation on the floor, ledges and beams can present a risk of ignition, flame propagation and secondary explosions. 
Do not use compressed air to remove settled materials from floors, beams or equipment 
Vacuum cleaners, of flame-proof design, should be used to minimise dust accumulation. 
Use non-sparking handling equipment, tools and natural bristle brushes. Cover and reseal partially empty containers. Provide grounding and bonding where
necessary to prevent accumulation of static charges during metal dust handling and transfer operations. 
Do not allow chips, fines or dusts to contact water, particularly in enclosed areas. 
Metal spraying and blasting should, where possible, be conducted in separate rooms. This minimises the risk of supplying oxygen, in the form of metal
oxides, to potentially reactive finely divided metals such as aluminium, zinc, magnesium or titanium. 
Work-shops designed for metal spraying should possess smooth walls and a minimum of obstructions, such as ledges, on which dust accumulation is
possible. 
Wet scrubbers are preferable to dry dust collectors. 
Bag or filter-type collectors should be sited outside the workrooms and be fitted with explosion relief doors. 
Cyclones should be protected against entry of moisture as reactive metal dusts are capable of spontaneous combustion in humid or partially wetted states. 
Local exhaust systems must be designed to provide a minimum capture velocity at the fume source, away from the worker, of 0.5 metre/sec. 
Local ventilation and vacuum systems must be designed to handle explosive dusts. Dry vacuum and electrostatic precipitators must not be used, unless
specifically approved for use with flammable/ explosive dusts.

 Air contaminants generated in the workplace possess varying 'escape' velocities which, in turn, determine the 'capture velocities' of fresh circulating air
required to effectively remove the contaminant.

Type of Contaminant: Air Speed:

welding, brazing fumes (released at relatively low velocity into moderately still air) 0.5-1.0 m/s (100-200 f/min.)

 Within each range the appropriate value depends on:

Lower end of the range Upper end of the range

1: Room air currents minimal or favourable to capture 1: Disturbing room air currents

2: Contaminants of low toxicity or of nuisance value only. 2: Contaminants of high toxicity

3: Intermittent, low production. 3: High production, heavy use

4: Large hood or large air mass in motion 4: Small hood-local control only

 Simple theory shows that air velocity falls rapidly with distance away from the opening of a simple extraction pipe.  Velocity generally decreases with the square
of distance from the extraction point (in simple cases).  Therefore the air speed at the extraction point should be adjusted, accordingly, after reference to
distance from the contaminating source.  The air velocity at the extraction fan, for example, should be a minimum of 1-2.5 m/s (200-500 f/min.) for extraction of
gases discharged 2 meters distant from the extraction point.  Other mechanical considerations, producing performance deficits within the extraction apparatus,
make it essential that theoretical air velocities are multiplied by factors of 10 or more when extraction systems are installed or used.
Exhaust ventilation should be designed to prevent accumulation and recirculation in the workplace and safely remove carbon black from the air. 
Note: Wet, activated carbon removes oxygen from the air and thus presents a severe hazard to workers inside carbon vessels and enclosed or confined spaces.
Before entering such areas sampling and test procedures for low oxygen levels should be undertaken and control conditions set up to ensure ample oxygen
availability.[Linde]

Personal protection
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Eye and face protection

Safety glasses with unperforated side shields may be used where continuous eye protection is desirable, as in laboratories; spectacles are not sufficient
where complete eye protection is needed such as when handling bulk-quantities, where there is a danger of splashing, or if the material may be under
pressure.
Chemical goggles.whenever there is a danger of the material coming in contact with the eyes; goggles must be properly fitted.
Full face shield (20 cm, 8 in minimum) may be required for supplementary but never for primary protection of eyes; these afford face protection.
Alternatively a gas mask may replace splash goggles and face shields.
Contact lenses may pose a special hazard; soft contact lenses may absorb and concentrate irritants. A written policy document, describing the wearing of
lenses or restrictions on use, should be created for each workplace or task. This should include a review of lens absorption and adsorption for the class of
chemicals in use and an account of injury experience. Medical and first-aid personnel should be trained in their removal and suitable equipment should be
readily available. In the event of chemical exposure, begin eye irrigation immediately and remove contact lens as soon as practicable. Lens should be removed
at the first signs of eye redness or irritation - lens should be removed in a clean environment only after workers have washed hands thoroughly. [CDC NIOSH
Current Intelligence Bulletin 59], [AS/NZS 1336 or national equivalent]

Skin protection See Hand protection below

Hands/feet protection

Elbow length PVC gloves 
Protective gloves eg. Leather gloves or gloves with Leather facing 
DO NOT wear cotton or cotton-backed gloves. 
DO NOT wear leather gloves. 
Promptly hose all spills off leather shoes or boots or ensure that such footwear is protected with PVC over-shoes. 

Body protection See Other protection below

Other protection

Overalls. 
PVC Apron. 
PVC protective suit may be required if exposure severe. 
Eyewash unit. 
Ensure there is ready access to a safety shower. 

·        Some plastic personal protective equipment (PPE) (e.g. gloves,aprons, overshoes) are not recommended as they may produce static electricity.
·        For large scale or continuous use wear tight-weave non-staticclothing (no metallic fasteners, cuffs or pockets).
·        Non sparking safety or conductive footwear should be considered.Conductive footwear describes a boot or shoe with a sole made from a conductivecompound

chemically bound to the bottom components, for permanent control toelectrically ground the foot an shall dissipate static electricity from thebody to reduce the
possibility of ignition of volatile compounds. Electricalresistance must range between 0 to 500,000 ohms. Conductive shoes should bestored in lockers close to
the room in which they are worn. Personnel who havebeen issued conductive footwear should not wear them from their place of workto their homes and return.

Thermal hazards Not Available

Recommended material(s)

GLOVE SELECTION INDEX

Glove selection is based on a modified presentation of the:
 'Forsberg Clothing Performance Index'.
 The effect(s) of the following substance(s) are taken into account in the  computer-
generated selection:          
Alkaline Battery

Material CPI

BUTYL A

NEOPRENE A

NATURAL RUBBER C

NATURAL+NEOPRENE C

NITRILE C

NITRILE+PVC C

PVA C

PVC C

VITON C

* CPI - Chemwatch Performance Index
A: Best Selection
B: Satisfactory; may degrade after 4 hours continuous immersion
C: Poor to Dangerous Choice for other than short term immersion
NOTE: As a series of factors will influence the actual performance of the glove, a final
selection must be based on detailed observation. -
* Where the glove is to be used on a short term, casual or infrequent basis, factors such as
'feel' or convenience (e.g. disposability), may dictate a choice of gloves which might otherwise
be unsuitable following long-term or frequent use. A qualified practitioner should be consulted.

Respiratory protection

Type AX-P Filter of sufficient capacity. (AS/NZS 1716 & 1715, EN 143:2000 & 149:2001, ANSI
Z88 or national equivalent)

SECTION 9 PHYSICAL AND CHEMICAL PROPERTIES

Information on basic physical and chemical properties

Appearance Yellow solid

Physical state Solid Relative density (Water = 1) Not Available

Odour Not Available
Partition coefficient

n-octanol / water
Not Available

Odour threshold Not Available
Auto-ignition temperature

(°C)
Not Available

pH (as supplied) Not Available
Decomposition

temperature
Not Available
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Melting point / freezing
point (°C)

Not Available Viscosity (cSt) Not Available

Initial boiling point and
boiling range (°C)

Not Available Molecular weight (g/mol) Not Available

Flash point (°C) Not Available Taste Not Available

Evaporation rate Not Available Explosive properties Not Available

Flammability Not Flammable Oxidising properties Not Available

Upper Explosive Limit (%) Not Available
Surface Tension (dyn/cm or

mN/m)
Not Applicable

Lower Explosive Limit (%) Not Available Volatile Component (%vol) Not Available

Vapour pressure (kPa) Not Available Gas group Not Available

Solubility in water (g/L) Not Available pH as a solution (1%) Not Available

Vapour density (Air = 1) Not Available VOC g/L Not Available

SECTION 10 STABILITY AND REACTIVITY

Reactivity See section 7

Chemical stability

Unstable in the presence of incompatible materials.
Product is considered stable under normal handling conditions.
Prolonged exposure to heat.
Hazardous polymerisation will not occur.
Presence of heat source and ignition source 

Possibility of hazardous
reactions

See section 7

Conditions to avoid See section 7

Incompatible materials See section 7

Hazardous decomposition
products

See section 5

SECTION 11 TOXICOLOGICAL INFORMATION

Information on toxicological effects

Inhaled

Inhalation of dusts, generated by the material, during the course of normal handling, may be harmful.
Inhaling corrosive bases may irritate the respiratory tract. Symptoms include cough, choking, pain and damage to the mucous membrane.
There is some evidence to suggest that the material can cause respiratory irritation in some persons. The body's response to such irritation can cause further
lung damage.
Inhalation of potassium hydroxide dust may be fatal due to spasm, throat pain, redness, hoarseness of voice, and difficulty in swallowing and breathing. There
may be inflammation with accumulation of fluid in the lungs. Other symptoms include burning sensation, coughing, wheezing, headache, nausea and vomiting.
Manganese fume is toxic and produces nervous system effects characterised by tiredness. Acute poisoning is rare although acute inflammation of the lungs
may occur. A chemical pneumonia may also result from frequent exposure. Inhalation of freshly formed metal oxide particles sized below 1.5 microns and
generally between 0.02 to 0.05 microns may result in 'metal fume fever'. Symptoms may be delayed for up to 12 hours and begin with the sudden onset of thirst,
and a sweet, metallic or foul taste in the mouth. Other symptoms include upper respiratory tract irritation accompanied by coughing and a dryness of the
mucous membranes, lassitude and a generalised feeling of malaise. Mild to severe headache, nausea, occasional vomiting, fever or chills, exaggerated mental
activity, profuse sweating, diarrhoea, excessive urination and prostration may also occur. Tolerance to the fumes develops rapidly, but is quickly lost. All
symptoms usually subside within 24-36 hours following removal from exposure.
The inhalation of small particles of metal oxide results in sudden thirst, a sweet, metallic foul taste, throat irritation, cough, dry mucous membranes, tiredness
and general unwellness. Headache, nausea and vomiting, fever or chills, restlessness, sweating, diarrhoea, excessive urination and prostration may also
occur.
Impurities found in carbons, including iodine, can be toxic. Carbon dusts in the air may cause irritation of the mucous membranes, eyes and skin.
Acute silicosis occurs under conditions of extremely high silica dust exposure particularly when the particle size of the dust is small. The disease is rapidly
progressive and spreads widely through the lungs within months of the initial exposure and causing death within 1 to 2 years.

Ingestion

Accidental ingestion of the material may be harmful; animal experiments indicate that ingestion of less than 150 gram may be fatal or may produce serious
damage to the health of the individual.
Ingestion of alkaline corrosives may produce burns around the mouth, ulcerations and swellings of the mucous membranes, profuse saliva production, with an
inability to speak or swallow. Both the oesophagus and stomach may experience burning pain; vomiting and diarrhoea may follow.
Ingestion of finely divided carbon may produce gagging and constipation. Aspiration does not appear to be a concern as the material is generally regarded as
inert and is often used as a food additive.
Poisonings rarely occur after oral administration of manganese salts because they are poorly absorbed from the gut.

Skin Contact

The material can produce severe chemical burns following direct contact with the skin.
Potassium hydroxide burns are not immediately painful; onset of pain may be delayed minutes or hours; thus care should be taken to avoid contamination of
gloves and boots.
Irritation and skin reactions are possible with sensitive skin
Open cuts, abraded or irritated skin should not be exposed to this material
Entry into the blood-stream, through, for example, cuts, abrasions or lesions, may produce systemic injury with harmful effects. Examine the skin prior to the use
of the material and ensure that any external damage is suitably protected.
There is some evidence to suggest that this material can cause inflammation of the skin on contact in some persons.
Skin contact with alkaline corrosives may produce severe pain and burns; brownish stains may develop. The corroded area may be soft, gelatinous and necrotic;
tissue destruction may be deep.

Eye

Direct eye contact with corrosive bases can cause pain and burns. There may be swelling, epithelium destruction, clouding of the cornea and inflammation of
the iris. Mild cases often resolve; severe cases can be prolonged with complications such as persistent swelling, scarring, permanent cloudiness, bulging of
the eye, cataracts, eyelids glued to the eyeball and blindness.
Eyes exposed to carbon particulates may be liable to irritation and burning. These can remain in the eye causing inflammation lasting weeks, and can cause
permanent dark dotty discolouration.
This material can cause eye irritation and damage in some persons.
Contact with the eye by metal dusts may produce mechanical abrasion or foreign body penetration of the eyeball. Iron particles embedded in the eye may cause
discolouration of the cornea and iris, and effects on the pupil such as poor rection to light and accommodation.
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Chronic

Repeated or prolonged exposure to corrosives may result in the erosion of teeth, inflammatory and ulcerative changes in the mouth and necrosis (rarely) of the
jaw. Bronchial irritation, with cough, and frequent attacks of bronchial pneumonia may ensue.
Crystalline silicas activate the inflammatory response of white blood cells after they injure the lung epithelium. Chronic exposure to crystalline silicas reduces
lung capacity and predisposes to chest infections.
Prolonged or repeated inhalation of dust may cause in lung disease. Graphite workers have reported symptoms of headaches, coughing, depression, low
appetite, difficult breathing and black sputum. Workers suffering from this have generally worked in the industry for long periods, (10 years or more), although
some cases have been reported after as little as four years.
There is insufficient evidence to suggest that exposure to carbon black causes increased susceptibility to cancer or other ill effects. Some lung changes can
occur after a prolonged period of exposure as well as increased strain on the right side of the heart.
Overexposure to respirable dust may cause coughing, wheezing, difficulty in breathing and impaired lung function. Chronic symptoms may include decreased
vital lung capacity, chest infections
Repeated exposures, in an occupational setting, to high levels of fine- divided dusts may produce a condition known as pneumoconiosis which is the lodgement
of any inhaled dusts in the lung irrespective of the effect. This is particularly true when a significant number of particles less than 0.5 microns (1/50,000 inch),
are present. Lung shadows are seen in the X-ray. Symptoms of pneumoconiosis may include a progressive dry cough, shortness of breath on exertion
(exertional dyspnea), increased chest expansion, weakness and weight loss. As the disease progresses the cough produces a stringy mucous, vital capacity
decreases further and shortness of breath becomes more severe. Other signs or symptoms include altered breath sounds, diminished lung capacity,
diminished oxygen uptake during exercise, emphysema and pneumothorax (air in lung cavity) as a rare complication.
Removing workers from possibility of further exposure to dust generally leads to halting the progress of the lung abnormalities. Where worker-exposure
potential is high, periodic examinations with emphasis on lung dysfunctions should be undertaken
Dust inhalation over an extended number of years may produce pneumoconiosis.. Pneumoconiosis is the accumulation of dusts in the lungs and the tissue
reaction in its presence. It is further classified as being of noncollagenous or collagenous types. Noncollagenous pneumoconiosis, the benign form, is
identified by minimal stromal reaction, consists mainly of reticulin fibres, an intact alveolar architecture and is potentially reversible.
Chronic excessive intake of iron have been associated with damage to the liver and pancreas. People with a genetic disposition to poor control over iron are at
an increased risk.
Manganese is an essential trace element. Chronic exposure to low levels of manganese can include a mask-like facial expression, spastic gait, tremors,
slurred speech, disordered muscle tone, fatigue, anorexia, loss of strength and energy, apathy and poor concentration.
Welding or flame cutting of metals with zinc or zinc dust coatings may result in inhalation of zinc oxide fume; high concentrations of zinc oxide fume may result
in 'metal fume fever'; also known as 'brass chills', an industrial disease of short duration. [I.L.O] Symptoms include malaise, fever, weakness, nausea and may
appear quickly if operations occur in enclosed or poorly ventilated areas.

Alkaline Battery
TOXICITY IRRITATION

Not Available Not Available

manganese dioxide
TOXICITY IRRITATION

Oral (rat) LD50: >3478 mg/kg[2] Not Available

iron
TOXICITY IRRITATION

Oral (rat) LD50: 98600 mg/kg[2] [Patty]

zinc
TOXICITY IRRITATION

Not Available Not Available

Water
TOXICITY IRRITATION

Not Available Not Available

potassium hydroxide

TOXICITY IRRITATION

Oral (rat) LD50: 273 mg/kgE[2] Eye (rabbit):1mg/24h rinse-moderate

Skin (human): 50 mg/24h SEVERE

Skin (rabbit): 50 mg/24h SEVERE

graphite
TOXICITY IRRITATION

Not Available Not Available

indium(III) hydroxide
TOXICITY IRRITATION

Not Available Not Available

Legend: 1. Value obtained from Europe ECHA Registered Substances - Acute toxicity 2.* Value obtained from manufacturer's msds.  Unless otherwise specified data
extracted from RTECS - Register of Toxic Effect of chemical Substances

Alkaline Battery

No significant acute toxicological data identified in literature search. 

Asthma-like symptoms may continue for months or even years after exposure to the material ceases. This may be due to a non-allergenic condition known
as reactive airways dysfunction syndrome (RADS) which can occur following exposure to high levels of highly irritating compound. Key criteria for the
diagnosis of RADS include the absence of preceding respiratory disease, in a non-atopic individual, with abrupt onset of persistent asthma-like symptoms
within minutes to hours of a documented exposure to the irritant. A reversible airflow pattern, on spirometry, with the presence of moderate to severe
bronchial hyperreactivity on methacholine challenge testing and the lack of minimal lymphocytic inflammation, without eosinophilia, have also been included
in the criteria for diagnosis of RADS. RADS (or asthma) following an irritating inhalation is an infrequent disorder with rates related to the concentration
of and duration of exposure to the irritating substance. Industrial bronchitis, on the other hand, is a disorder that occurs as result of exposure due to high
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concentrations of irritating substance (often particulate in nature) and is completely reversible after exposure ceases. The disorder is characterised by
dyspnea, cough and mucus production.

zinc
The material may cause skin irritation after prolonged or repeated exposure and may produce on contact skin redness, swelling, the production of vesicles,
scaling and thickening of the skin.

POTASSIUM HYDROXIDE

Asthma-like symptoms may continue for months or even years after exposure to the material ceases. This may be due to a non-allergenic condition known
as reactive airways dysfunction syndrome (RADS) which can occur following exposure to high levels of highly irritating compound. Key criteria for the
diagnosis of RADS include the absence of preceding respiratory disease, in a non-atopic individual, with abrupt onset of persistent asthma-like symptoms
within minutes to hours of a documented exposure to the irritant. A reversible airflow pattern, on spirometry, with the presence of moderate to severe
bronchial hyperreactivity on methacholine challenge testing and the lack of minimal lymphocytic inflammation, without eosinophilia, have also been included
in the criteria for diagnosis of RADS. RADS (or asthma) following an irritating inhalation is an infrequent disorder with rates related to the concentration
of and duration of exposure to the irritating substance. Industrial bronchitis, on the other hand, is a disorder that occurs as result of exposure due to high
concentrations of irritating substance (often particulate in nature) and is completely reversible after exposure ceases. The disorder is characterised by
dyspnea, cough and mucus production.
The material may produce moderate eye irritation leading to inflammation. Repeated or prolonged exposure to irritants may produce conjunctivitis.
The material may cause severe skin irritation after prolonged or repeated exposure and may produce on contact skin redness, swelling, the production of
vesicles, scaling and thickening of the skin. Repeated exposures may produce severe ulceration.

MANGANESE DIOXIDE &
Water

No significant acute toxicological data identified in literature search. 

graphite & INDIUM(III)
HYDROXIDE

Asthma-like symptoms may continue for months or even years after exposure to the material ceases. This may be due to a non-allergenic condition known
as reactive airways dysfunction syndrome (RADS) which can occur following exposure to high levels of highly irritating compound. Key criteria for the
diagnosis of RADS include the absence of preceding respiratory disease, in a non-atopic individual, with abrupt onset of persistent asthma-like symptoms
within minutes to hours of a documented exposure to the irritant. A reversible airflow pattern, on spirometry, with the presence of moderate to severe
bronchial hyperreactivity on methacholine challenge testing and the lack of minimal lymphocytic inflammation, without eosinophilia, have also been included
in the criteria for diagnosis of RADS. RADS (or asthma) following an irritating inhalation is an infrequent disorder with rates related to the concentration
of and duration of exposure to the irritating substance. Industrial bronchitis, on the other hand, is a disorder that occurs as result of exposure due to high
concentrations of irritating substance (often particulate in nature) and is completely reversible after exposure ceases. The disorder is characterised by
dyspnea, cough and mucus production.
No significant acute toxicological data identified in literature search. 

Acute Toxicity Carcinogenicity

Skin Irritation/Corrosion Reproductivity

Serious Eye
Damage/Irritation

STOT - Single Exposure

Respiratory or Skin
sensitisation

STOT - Repeated Exposure

Mutagenicity Aspiration Hazard

Legend:  – Data required to make classification available
 – Data available but does not fill the criteria for classification

 – Data Not Available to make classification

CMR STATUS

CARCINOGEN

iron US Environmental Defense Scorecard Suspected Carcinogens P65-MC

zinc US Environmental Defense Scorecard Suspected Carcinogens P65-MC

graphite
US Environmental Defense Scorecard Recognized Carcinogens|US NIOSH Recommended Exposure
Limits (RELs) - Carcinogens

P65|Ca See Appendix A See
Appendix C

RESPIRATORY
iron US - California OEHHA/ARB - Chronic Reference Exposure Levels and Target Organs (CRELs) - Respiratory X

zinc US - California OEHHA/ARB - Chronic Reference Exposure Levels and Target Organs (CRELs) - Respiratory X

SECTION 12 ECOLOGICAL INFORMATION

Toxicity

Toxic to aquatic organisms, may cause long-term adverse effects in the aquatic environment. 
Do NOT allow product to come incontact with surface waters or to intertidal areas below the mean high watermark. Do not contaminate water when cleaning equipment or disposing ofequipment
wash-waters.
Wastes resulting from use of theproduct must be disposed of on site or at approved waste sites.
For Metal:
Atmospheric Fate -Metal-containing inorganic substances generally have negligible vapour pressureand are not expected to partition to air.
Environmental Fate: Environmentalprocesses, such as oxidation, the presence of acids or bases andmicrobiological processes, may transform insoluble metals to more soluble ionicforms.
Environmental processes may enhance bioavailability and may also beimportant in changing solubilities.
Aquatic/Terrestrial Fate: Whenreleased to dry soil, most metals will exhibit limited mobility and remain inthe upper layer; some will leach locally into ground water and/ or surfacewater ecosystems
when soaked by rain or melt ice. A metal ion is consideredinfinitely persistent because it cannot degrade further. Once released tosurface waters and moist soils their fate depends on solubility
anddissociation in water. A significant proportion of dissolved/ sorbed metalswill end up in sediments through the settling of suspended particles. The remainingmetal ions can then be taken up by
aquatic organisms. Ionic species may bind todissolved ligands or sorb to solid particles in water.
Ecotoxicity:  Even thoughmany metals show few toxic effects at physiological pH levels, transformationmay introduce new or magnified effects.
For Silica:
Environmental Fate: Most documentation on the fate of silica in the environment concerns dissolved silica, in the aquatic environment, regardless of origin, (man-made or natural), or structure,
(crystalline or amorphous). 
Terrestrial Fate: Silicon makes up 25.7% of the Earth�s crust, by weight, and is the second most abundant element, being exceeded only by oxygen. Silicon is not found free in nature, but occurs
chiefly as the oxide and as silicates. Once released into the environment, no distinction can be made between the initial forms of silica. 
Aquatic Fate: At normal environmental pH, dissolved silica exists exclusively as monosilicic acid. At pH 9.4, amorphous silica is highly soluble in water. Crystalline silica, in the form of quartz, has
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low solubility in water. Silicic acid plays an important role in the biological/geological/chemical cycle of silicon, especially in the ocean.  Marine organisms such as diatoms, silicoflagellates and
radiolarians use silicic acid in their skeletal structures and their skeletal remains leave silica in sea sediment
Ecotoxicity: Silicon is important to plant and animal life and is practically non-toxic to fish including zebrafish, and Daphnia magna water fleas.  

For Manganese and its Compounds:
Environmental Fate: Manganese is a naturally occurring element in the environment occurring as a result of weathering of geological material. It also occurs from its use in steel manufacture/
coal mining. The most commonly occurring of 11 possible oxidation states are +2, (e.g. manganese chloride or sulfate), +4, (e.g. manganese dioxide), and +7 (e.g. potassium permanganate),
although the latter is unstable in the environment.
Atmospheric Fate: Elemental/inorganic manganese compounds may exist in air as suspended particulates from industrial emissions or soil erosion. Manganese-containing particles are mainly
removed from the atmosphere by gravitational settling - large particles tend to fall out faster than small particles. The half-life of airborne particles is usually on the order of days, depending on the
size of the particle and atmospheric conditions. Some removal by washout mechanisms such as rain may also occur, although it is of minor significance in comparison to dry deposition.
Terrestrial Fate: Manganese in soil can migrate as particulate matter to air or water and soluble manganese compounds can be leached from the soil. High soil pH reduces manganese
availability while low soil pH will increase availability, even to the point of toxicity. Soils high in organic matter �tie up� manganese such that high organic matter soils can be manganese
deficient. Fertilization with materials containing chlorine, nitrate, and/or sulfate, can also enhance manganese uptake, (termed the anion effect). Adsorption of soluble manganese to soil/sediments
increases as positive ions increase, (cation), and organic matter increases. In some cases, adsorption of manganese to soils may not be a readily reversible process. At low concentrations,
manganese may be fixed by clays and will not be released into solution readily. Bacteria and microflora can increase the mobility of manganese.
Aquatic Fate: Most manganese salts, with the exception of phosphates, carbonates, and oxides, are soluble in water. Solubility is controlled by the precipitation of insoluble forms, (species). In
most oxygenated waters, the most common form is insoluble manganese oxide. Manganese chloride is the dominant form at pH 4-7, but may oxidize at pH>8 or 9. 
Ecotoxicity: While lower organisms, (plankton, aquatic plants, and some fish), can significantly bioconcentrate manganese, higher organisms, (including humans), tend to maintain manganese
balance. Manganese in water may be significantly concentrated at lower levels of the food chain.
Uptake of manganese by aquatic invertebrates and fish increases with temperature and decreases with pH. Fish and crustaceans appear to be the most sensitive to acute and chronic exposures.
The substance has low toxicity to trout but, is moderately toxic to Coho salmon. The substance is toxic to Daphnia water fleas and moderately toxic to freshwater algae Pseudomonas putida and
Photobacterium phosphoreum bacteria.

For Zinc and its Compounds: BCF: 4 to 24,000.
Environmental Fate: Zinc is capable of forming complexes with a variety of organic and inorganic groups and is an essential nutrient present in all organisms. 
Atmospheric Fate: Zinc concentrations in the air are relatively low, except near industrial sources, such as smelters. There is no estimate for the atmospheric lifetime of zinc, but, since zinc is
transported long distances in air, its lifetime in air is at least on the order of days. Zinc is removed from the air by dry/wet deposition. 
Terrestrial Fate: Soil � Zinc may magnify in the soil if concentrations of the substance exceed 1632 ppm. The relative mobility of zinc in soil is determined by the same factors that affect its
transport in aquatic systems, (i.e. solubility of the compound, pH, and salinity). The mobility of zinc in soil increases at lower soil pH, under oxidizing conditions, and at lower cation, (positive ion),
exchange capacities. However, the amount of zinc in solution generally increases @ pH >7, in soils high in organic matter. Clay and metal oxides sorb zinc and tend to retard its mobility in soil.
Zinc is more mobile at pH 4 than at pH 6.5 as a consequence of sorption. Under low oxygen conditions, zinc sulfide is the controlling species, which has low mobility. Plants - Zinc is not expected
to concentrate in plants, however, this depends on plant species, soil pH, and soil composition. 
Aquatic Fate: Zinc readily adsorbs to sediment and suspended particles. The substance can persist in water indefinitely and can be toxic to aquatic life. Hydrous iron, manganese oxides, clay
minerals, and organic material may help remove zinc from sediment since they adsorb the substance. Environmental toxicity of zinc in water is dependent upon the concentration of other minerals
and the pH of the solution. Zinc remains as the free ion at lower pH levels. At high pH levels, zinc in solution is precipitated as zinc hydroxide, zinc carbonate, or calcium zincate.
Ecotoxicity: Zinc concentrates moderately in aquatic organisms; concentration is higher in crustaceans and bivalve species than in fish. Zinc is not expected to magnify as it moves up the
land-based food chain. Zinc can concentrate over 200,000 times in oysters. Copper can increase toxicity to fish and calcium can decrease toxicity. Zinc can accumulate in freshwater species at 5
-1,130 times the concentration present in the water. Crustaceans and fish accumulate zinc from water and food. The substance has been found in very high concentration in aquatic invertebrates.
Sediment dwelling organisms have higher zinc concentrations than those living in the aqueous layer. Overexposures to zinc also have been associated with toxic effects in mammals, including
man. Ingestion of zinc or zinc-containing compounds has resulted in a variety of effects in the gastrointestinal tract and blood in humans and animals. The substance may cause lesions in the liver,
pancreas, and kidneys.

DO NOT discharge into sewer or waterways.

Persistence and degradability

Ingredient Persistence: Water/Soil Persistence: Air

Water LOW LOW

indium(III) hydroxide HIGH HIGH

Bioaccumulative potential

Ingredient Bioaccumulation

Water LOW (LogKOW = -1.38)

indium(III) hydroxide LOW (LogKOW = -0.221)

Mobility in soil

Ingredient Mobility

Water LOW (KOC = 14.3)

indium(III) hydroxide LOW (KOC = 35.04)

SECTION 13 DISPOSAL CONSIDERATIONS

Waste treatment methods

Product / Packaging
disposal

Containers may still present a chemical hazard/ danger when empty. 
Return to supplier for reuse/ recycling if possible. 

Otherwise:
If container can not be cleaned sufficiently well to ensure that residuals do not remain or if the container cannot be used to store the same product, then
puncture containers, to prevent re-use, and bury at an authorised landfill. 
Where possible retain label warnings and MSDS and observe all notices pertaining to the product. 
DO NOT allow wash water from cleaning or process equipment to enter drains. 
It may be necessary to collect all wash water for treatment before disposal. 
In all cases disposal to sewer may be subject to local laws and regulations and these should be considered first. 
Where in doubt contact the responsible authority. 

For small quantities of oxidising agent:
Cautiously acidify a 3% solution to pH 2 with sulfuric acid. 
Gradually add a 50% excess of sodium bisulfite solution with stirring. 
Add a further 10% sodium bisulfite. 
If no further reaction occurs (as indicated by a rise in temperature) cautiously add more acid. 
Recycle wherever possible. 
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Consult manufacturer for recycling options or consult local or regional waste management authority for disposal if no suitable treatment or disposal facility
can be identified. 
Treat and neutralise at an approved treatment plant. Treatment should involve: Mixing or slurrying in water; Neutralisation followed by: burial in a land-fill
specifically licenced to accept chemical and / or pharmaceutical wastes or Incineration in a licenced apparatus (after admixture with suitable combustible
material) 
Decontaminate empty containers. Observe all label safeguards until containers are cleaned and destroyed. 

SECTION 14 TRANSPORT INFORMATION

Labels Required

Marine Pollutant

Land transport (DOT)

UN number 1759

Packing group I

UN proper shipping name Corrosive solids, n.o.s. (contains potassium hydroxide)

Environmental hazard No relevant data

Transport hazard class(es)
Class 8

Subrisk Not Applicable

Special precautions for user Special provisions IB7, IP1, T6, TP33

Air transport (ICAO-IATA / DGR)

UN number 1759

Packing group I

UN proper shipping name Corrosive solid, n.o.s. * (contains potassium hydroxide)

Environmental hazard No relevant data

Transport hazard class(es)

ICAO/IATA Class 8

ICAO / IATA Subrisk Not Applicable

ERG Code 8L

Special precautions for user

Special provisions A3A803

Cargo Only Packing Instructions 862

Cargo Only Maximum Qty / Pack 25 kg

Passenger and Cargo Packing Instructions 858

Passenger and Cargo Maximum Qty / Pack 1 kg

Passenger and Cargo Limited Quantity Packing Instructions Forbidden

Passenger and Cargo Limited Maximum Qty / Pack Forbidden

Sea transport (IMDG-Code / GGVSee)

UN number 1759

Packing group I

UN proper shipping name CORROSIVE SOLID, N.O.S. (contains potassium hydroxide)

Environmental hazard Not Applicable

Transport hazard class(es)
IMDG Class 8

IMDG Subrisk Not Applicable

Special precautions for user
EMS Number F-A , S-B

Special provisions 274
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Limited Quantities 0

Transport in bulk according to Annex II of MARPOL 73 / 78 and the IBC code

Source Ingredient Pollution Category

IMO MARPOL 73/78 (Annex
II) - List of Noxious Liquid
Substances Carried in Bulk

potassium hydroxide Y

SECTION 15 REGULATORY INFORMATION

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

manganese
dioxide(1313-13-9) is found
on the following regulatory

lists

'US - Tennessee Occupational Exposure Limits - Limits For Air Contaminants','US - Hawaii Air Contaminant Limits','US - Wyoming Toxic and Hazardous
Substances Table Z-3 Mineral Dusts','US - California Permissible Exposure Limits for Chemical Contaminants','US - Idaho - Limits for Air
Contaminants','US ACGIH Threshold Limit Values (TLV) - Carcinogens','US - Vermont Permissible Exposure Limits Table Z-1-A Final Rule Limits for Air
Contaminants','US - Oregon Permissible Exposure Limits (Z-1)','International Agency for Research on Cancer (IARC) - Agents Classified by the IARC
Monographs','US OSHA Permissible Exposure Levels (PELs) - Table Z3','US - Michigan Exposure Limits for Air Contaminants','US - Washington Toxic air
pollutants and their ASIL, SQER and de minimis emission values','US - Alaska Limits for Air Contaminants','US NIOSH Recommended Exposure Limits
(RELs)','US - Washington Permissible exposure limits of air contaminants','US - Minnesota Permissible Exposure Limits (PELs)','US - Vermont Permissible
Exposure Limits Table Z-1-A Transitional Limits for Air Contaminants','US ACGIH Threshold Limit Values (TLV)','US - California OEHHA/ARB - Chronic
Reference Exposure Levels and Target Organs (CRELs)','US - Wyoming Toxic and Hazardous Substances Table Z1 Limits for Air Contaminants','US Toxic
Substances Control Act (TSCA) - Chemical Substance Inventory','US OSHA Permissible Exposure Levels (PELs) - Table Z1'

iron(7439-89-6) is found on
the following regulatory

lists

'US - Tennessee Occupational Exposure Limits - Limits For Air Contaminants','US - Hawaii Air Contaminant Limits','US - California Permissible Exposure
Limits for Chemical Contaminants','US - Oregon Permissible Exposure Limits (Z-1)','International Agency for Research on Cancer (IARC) - Agents
Classified by the IARC Monographs','US OSHA Permissible Exposure Levels (PELs) - Table Z3','US - Michigan Exposure Limits for Air Contaminants','US -
Washington Permissible exposure limits of air contaminants','US - California OEHHA/ARB - Chronic Reference Exposure Levels and Target Organs
(CRELs)','US - Wyoming Toxic and Hazardous Substances Table Z1 Limits for Air Contaminants','US Toxic Substances Control Act (TSCA) - Chemical
Substance Inventory'

zinc(7440-66-6) is found on
the following regulatory

lists

'US - Tennessee Occupational Exposure Limits - Limits For Air Contaminants','US ATSDR Minimal Risk Levels for Hazardous Substances (MRLs)','US -
Hawaii Air Contaminant Limits','US - California Permissible Exposure Limits for Chemical Contaminants','US EPA Carcinogens Listing','US - Oregon
Permissible Exposure Limits (Z-1)','International Agency for Research on Cancer (IARC) - Agents Classified by the IARC Monographs','US OSHA
Permissible Exposure Levels (PELs) - Table Z3','US - Michigan Exposure Limits for Air Contaminants','US - Washington Permissible exposure limits of air
contaminants','US - California OEHHA/ARB - Chronic Reference Exposure Levels and Target Organs (CRELs)','US - Wyoming Toxic and Hazardous
Substances Table Z1 Limits for Air Contaminants','US Toxic Substances Control Act (TSCA) - Chemical Substance Inventory'

Water(7732-18-5) is found
on the following regulatory

lists
'US Toxic Substances Control Act (TSCA) - Chemical Substance Inventory'

potassium
hydroxide(1310-58-3) is
found on the following

regulatory lists

'US - Tennessee Occupational Exposure Limits - Limits For Air Contaminants','US - Hawaii Air Contaminant Limits','US - Vermont Permissible Exposure
Limits Table Z-1-A Final Rule Limits for Air Contaminants','US - Michigan Exposure Limits for Air Contaminants','US - Alaska Limits for Air
Contaminants','US NIOSH Recommended Exposure Limits (RELs)','US - Washington Permissible exposure limits of air contaminants','US - Minnesota
Permissible Exposure Limits (PELs)','US - Vermont Permissible Exposure Limits Table Z-1-A Transitional Limits for Air Contaminants','US ACGIH Threshold
Limit Values (TLV)','US Toxic Substances Control Act (TSCA) - Chemical Substance Inventory'

graphite(7782-42-5) is
found on the following

regulatory lists

'US - Tennessee Occupational Exposure Limits - Limits For Air Contaminants','US - Hawaii Air Contaminant Limits','US - Wyoming Toxic and Hazardous
Substances Table Z-3 Mineral Dusts','US - California Permissible Exposure Limits for Chemical Contaminants','US - Idaho - Limits for Air
Contaminants','US ACGIH Threshold Limit Values (TLV) - Carcinogens','US - Oregon Permissible Exposure Limits (Z-3)','US - Vermont Permissible
Exposure Limits Table Z-1-A Final Rule Limits for Air Contaminants','US - Oregon Permissible Exposure Limits (Z-1)','International Agency for Research on
Cancer (IARC) - Agents Classified by the IARC Monographs','US OSHA Permissible Exposure Levels (PELs) - Table Z3','US - Michigan Exposure Limits
for Air Contaminants','US - Alaska Limits for Air Contaminants','US NIOSH Recommended Exposure Limits (RELs)','US - Washington Permissible exposure
limits of air contaminants','US Priority List for the Development of Proposition 65 Safe Harbor Levels - No Significant Risk Levels (NSRLs) for Carcinogens
and Maximum Allowable Dose Levels (MADLs) for Chemicals Causing Reproductive Toxicity','US - Minnesota Permissible Exposure Limits (PELs)','US -
California Proposition 65 - Carcinogens','US - Vermont Permissible Exposure Limits Table Z-1-A Transitional Limits for Air Contaminants','US ACGIH
Threshold Limit Values (TLV)','US - Wyoming Toxic and Hazardous Substances Table Z1 Limits for Air Contaminants','US Toxic Substances Control Act
(TSCA) - Chemical Substance Inventory','US OSHA Permissible Exposure Levels (PELs) - Table Z1','US - New Jersey Right to Know - Special Health
Hazard Substance List (SHHSL): Carcinogens'

indium(III)
hydroxide(20661-21-6) is
found on the following

regulatory lists

'US - Tennessee Occupational Exposure Limits - Limits For Air Contaminants','US - Hawaii Air Contaminant Limits','US - California Permissible Exposure
Limits for Chemical Contaminants','US - Vermont Permissible Exposure Limits Table Z-1-A Final Rule Limits for Air Contaminants','US - Oregon Permissible
Exposure Limits (Z-1)','US - Michigan Exposure Limits for Air Contaminants','US - Alaska Limits for Air Contaminants','US - Washington Permissible
exposure limits of air contaminants','US - Minnesota Permissible Exposure Limits (PELs)','US ACGIH Threshold Limit Values (TLV)','US Toxic Substances
Control Act (TSCA) - Chemical Substance Inventory'

National Inventory Status

Australia - AICS Y

Canada -  DSL N (indium(III) hydroxide)

China - IECSC N (indium(III) hydroxide)

Europe - EINEC / ELINCS /
NLP

Y

Japan - ENCS N (Water; iron; zinc)

Korea - KECI Y

New Zealand - NZIoC N (indium(III) hydroxide)

Philippines - PICCS N (indium(III) hydroxide)

USA - TSCA Y

Legend:
Y = All ingredients are on the inventory N = Not determined or one or more ingredients are not on the inventory and are not exempt from listing(see specific
ingredients in brackets)
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SECTION 16 OTHER INFORMATION

Other information

Ingredients with multiple cas numbers

Name CAS No

manganese dioxide 1313-13-9, 301678-04-6

The (M)SDS is a Hazard Communication tool and should be used to assist in the Risk Assessment. Many factors determine whether the reported Hazards
are Risks in the workplace or other settings. Risks may be determined by reference to Exposures Scenarios. Scale of use, frequency of use and current
or available engineering controls must be considered.
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