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EMERGENCY TELEPHONE NUMBERS ( FOR EMERGENCI ES | NVOLVI NG CHEM CAL SPILLS OR RELEASE)

Toronto, ON (416) 226-6117 Montreal, QC (514) 861-1211 W nni peg, MB (204) 943-8827
Ednont on, AB (780) 424-1754 Cal gary, AB (403) 263-8660 Vancouver, BC (604) 685-5036

PRODUCT | DENTI FI CATI ON

Product Nane: Citric Acid, Anhydrous.

Chem cal Nanme: 2-Hydroxy-1,2,3-propanetricarballylic acid.

Synonyns: Citric Acid USP-FCC (Food Grade); Beta-hydroxytricarballylic acid; Citric Acid
USP23; Citric Acid BP93.

Chem cal Family: Organic Acid.

Mol ecul ar Fornul a: C6HBOY.

Product Use: Acidulant, pH regulator, pharmaceutical preparations, antioxidant synergist,
flavour enhancer and sequestering agent in processed food and beverages. Food additive.

CAS #: 77-92-9.

WHM S C assification / Symbol: E Corrosive.

READ THE ENTI RE MSDS FOR THE COVPLETE HAZARD EVALUATI ON OF THI S PRODUCT.

2. HAZARDS | DENTI FI CATI ON

EMERGENCY OVERVI EW Corrosive! Toxic effects are principally related to its corrosive
properties. Brief contact with the dust causes irritation. G eater exposure causes severe
burns. In the presence of npisture (perspiration, humdity, tears), the dust dissolves to
forma corrosive solution which may cause burns. (3) Human experience and ani nal studies
indicate that acidic conpounds (pH less than 3.5) nmay cause irritation and burns. (3)
Causes severe skin and eye burns. Dust is irritating to respiratory tract. Powdered
material may form expl osive dust-air m xtures. Can deconpose at high tenperatures form ng
t oxi c gases.

POTENTI AL HEALTH EFFECTS

Inhal ation: Corrosive! Brief contact with the dust causes irritation. G eater exposure
causes severe burns. In the presence of npisture (perspiration, humdity, tears), the dust
di ssolves to forma corrosive solution which may cause burns. (3) Excessive contact with
powder may cause drying of mucous menbranes of nose and throat due to absorption of

noi sture and oils.

Skin Contact: Corrosive! Brief contact with the dust causes irritation. Geater exposure



Citric Acid, Anhydrous Brennt ag Canada I nc.

VWHM S Nunber: 00060156 Date of Revision: 2005 Novenber 21
Page 2
causes severe burns. In the presence of npisture (perspiration, humdity, tears), the dust

di ssolves to forma corrosive solution which may cause burns. (3)
Skin Absorption: Not likely to be absorbed through the skin.

Eye Contact: Corrosive! Human experience and ani mal studies indicate that acidi c conpounds
(pH less than 3.5) may cause irritation and burns. (3) This product causes inmediate
pain, severe burns and pernmanent corneal danmage which may result in blindness. Excessive
contact with powder may cause drying of nucous nenbranes of the eyes due to absorption of
noi sture and oils.

Ingestion: Corrosive! This product causes severe burning and pain in the nouth, throat and
abdormen. Vonmiting, diarrhea and perforation of the esophagus and stomach |ining may occur.
Prol onged and repeated exposure may cause tooth erosion and nausea and vom ting.

O her Health Effects: Corrosive effects on the skin and eyes nmay be del ayed, and danage may
occur without the sensation or onset of pain. Strict adherence to first aid neasures
foll owi ng any exposure is essential.

May cause tooth erosion. |Ingestion of citric acid frequently or in |arge quantites can
cause tooth erosion and irritation to the digestive system (4)

3. COWPCSI TI ON, | NFORMATI ON ON | NGREDI ENTS (Not I ntended As Specifications)

Hazar dous I ngredients CAS No. ACE H TLV %

Citric Acid 000077-92-9 Not Li sted. 95 - 100

4. FIRST Al D MEASURES

FI RST Al D PROCEDURES

Inhal ation: Mve victimto fresh air. Gve artificial respiration ONLY if breathing has
stopped. G ve cardi opul nonary resuscitation (CPR) if there is no breathing AND no pul se.
Oxygen adm nistration may be beneficial in this situation but should only be adm nistered
by personnel trained in its use. Obtain nmedical attention | MVEDI ATELY.

Skin Contact: Pronpt removal of the material fromthe skin is essential. Renove all
contam nated clothing and i mredi ately wash the exposed areas w th copi ous anounts of water
for a minimumof 30 minutes or up to 60 mnutes for critical body areas. Obtain medical
attention | MVEDI ATELY. See "Note to Physicians" bel ow.

Eye Contact: Imrediately flush eyes with running water for a m ni mum of 30 m nutes,
preferably up to 60 mnutes. Hold eyelids open during flushing. |[If irritation persists,
repeat flushing. Do not transport victimuntil the recomended flushing period is
conpl eted unl ess flushing can be continued during transport.

Ingestion: Do not attenpt to give anything by mouth to an unconscious person. |If victimis
alert and not convulsing, rinse mouth out and give 1/2 to 1 glass of water to dilute
material. DO NOT induce vomting. |f spontaneous vomting occurs, have victimlean

forward with head down to avoid breathing in of vomtus, rinse nouth and adm ni ster nore
water. Obtain nedical attention | MVEDH ATELY.

Note to Physicians: Due to the severely irritating or corrosive nature of the material,
swal lowing may lead to ulceration and inflammati on of the upper alimentary tract with
hermorrhage and fluid | oss. Al so, perforation of the esophagus or stomach may occur,
leading to nmediastinitis or peritonitis and the resultant conplications. (3)

Mucosal injury follow ng ingestion of this corrosive material may contraindicate the
induction of vonmiting in the treatnment of possible intoxication. Simlarly, if gastric

| avage is perfornmed, intubation should be done with great care. |f oral burns are present
or a corrosive ingestion is suspected by the patient's history, perform esophagoscopy as
soon as possible. Scope should not be passed beyond the first burn because of the risk of
perforation.

Medi cal conditions that nay be aggravated by exposure to this product include diseases of
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the skin, eyes or respiratory tract.

5. FI RE FI GHTI NG MEASURES

FLAMVABLE PROPERTI ES

Flammability Class (WHM S): Not regul at ed.

Flash Point (TCC, Deg. Celsius): 1In common with many organic chenmicals in powder form this
product may be capabl e of form ng flammabl e dust clouds in air.

Aut oi gnition Tenperature (Deg. Celsius): 1,000 to 1,080. (3)

Flammability Limts in Air (%: LEL: 8.0. (4) UEL: Not available.

Hazar dous Combustion Products: Thermal deconposition products are toxic and may include
oxi des of carbon and irritating gases.

Unusual Fire or Explosion Hazards: |In conmon with many organic chemicals in powder form
this product nmay be capable of forming flanmable dust clouds in air. Avoid accunul ation
and di spersion of dust to reduce explosion potential. Mnimze air borne spreadi ng of

dust. Spilled material may cause floors and contact surfaces to becone slippery. Enforce
NO SMIKI NG rules in area of use.

Sensitivity to Mechanical Inmpact: Not expected to be sensitive to nechanical inpact.

Rate of Burning: Not avail able.

Expl osi ve Power: Not avail able.

Sensitivity to Static Discharge: Expected to be sensitive to static discharge when dust is
present between the | ower and upper explosive limts.

EXTI NGUI SHI NG MEDI A

Fl

Fire Extinguishing Media: Alcohol or polymer foamis preferred. Dry Chem cal, Carbon
di oxi de or water spray. Water nmay cause frothing if it gets below the surface of the
liquid and turns to steam \Water fog gently applied to the surface may cause frothing
whi ch may extinguish the fire. Use carbon dioxide or dry chemical nedia for small fires.
If only water is available, use it in the formof a fog.

RE FI GHTI NG | NSTRUCTI ONS

Instructions to the Fire Fighters: Use water spray to cool fire-exposed containers or
structures. Use water spray to disperse vapours. Clean up imediately to elimnate
slipping hazard. |Isolate materials that are not involved in the fire and protect
personnel. Spilled material may cause floors and contact surfaces to becone slippery. Do
not use solid water streanms near ruptured tanks or spills. Reacts violently with water and
can splatter onto personnel. (3)

Fire Fighting Protective Equi pnent: Use self-contained breathing apparatus and protective
clothing. Protective clothing for skin and eye protection should be worn to protect
agai nst corrosive material s.

6. ACCI DENTAL RELEASE MEASURES

Information in this section is for responding to spills, leaks or releases in order to prevent

or

m nimze the adverse effects on persons, property and the environment. There may be

specific reporting requirements associated with spills, |eaks or rel eases, which change from
regi on to region.

Cont ai nment and Cl ean-Up Procedures: |In all cases of leak or spill contact vendor at

Emer gency Number shown on the front page of this MSDS. Mnimze air borne spreading of
dust. Ventilate enclosed spaces. Elimnate all sources of ignition. Spilled material nmay
cause floors and contact surfaces to become slippery. War respirator, protective clothing
and gl oves. Avoid dry sweeping. Do not use conpressed air to clean surfaces. Vacuuning
is preferred. Return all material possible to container for proper disposal. Were a
package (drum or bag) is damaged and / or leaking, repair it, or place it into an over-pack
drum i nmedi ately so as to avoid or minimze material |oss and contam nation of surrounding
environment. Any recovered product can be used for the usual purpose, depending on the
extent and kind of contamination. Collect product for recovery or disposal. Ventilate
encl osed spaces. Notify applicable government authority if release is reportable or could
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adversely affect the environnent.

7. HANDLI NG AND STORAGE

HANDLI NG

Handl ing Practices: Avoid accunul ation and di spersion of dust to reduce expl osion potential.
Use normal "good" industrial hygi ene and housekeeping practices. Clean up inmediately to
elimnate slipping hazard. Avoid noisture contami nation. Wen diluting, add this
material /product to water in small amounts to avoid spattering. Never add water to this
materi al / product. The water should be |ukewarm Always add product slowy to liquid
surface, with constant stirring to assure that product is conpletely dissolved as it is
added to dissipate heat.

Ventilation Requirenents: See Section 8, "Engineering Controls".

O her Precautions: Use only with adequate ventilation and avoid breathing dusts (vapours or
msts). Avoid contact with eyes, skin or clothing. Wsh thoroughly with soap and water
after handling. Wsh contam nated clothing thoroughly before re-use.

Corrosive residue is nost likely to be deposited at process vents or storage tanks,
especially during filling operations. The use of conpressed air to force corrosive
materials fromdelivery trucks is of special concern. Scrubbing the exhaust of these vents
is highly recormended. Jurisdictional regulations should be consulted to determ ne
required practices.

STORAGE

Storage Tenperature (Deg Celsius): 10 to 30 Degrees Celsius. (3)
Ventilation Requirenments: Ventilation should be corrosion and expl osi on proof.

Storage Requirenents: Prolonged storage may result in lunping or caking. Store in a clean,
cool well ventilated area, away from organic chemicals, strong bases, strong acids, netal
powders, carbides, sulfides, and any readily oxidizable material. Protect fromdirect
sunlight. Protect against physical damage. Storage area should be equi pped with
corrosion-resistant floors, sunps and shoul d have controlled drainage to a recovery tank.

Special Materials to be Used for Packaging or Containers: Mterials of construction for
storing the product include: fiberglass-reinforced polyester, polyethylene, Polypropylene,
316 stainless steel and nickel -nol ybdenum al |l oys. Equi pnent for storage, handling or
transport should NOT be made fromthe following material, or, where applicable, its alloys:
304 stainless steel, carbon steel, cast iron, copper, brass, alum num I|ead, and nylon.
(4) Confirmsuitability of any material before using.

8. EXPOSURE CONTROLS / PERSONAL PROTECTI ON

Recomrendations listed in this section indicate the type of equipnent, which will provide
protection agai nst overexposure to this product. Conditions of use, adequacy of engineering or
ot her control measures, and actual exposures will dictate the need for specific protective

devi ces at your workpl ace.

ENG NEERI NG CONTRCOLS

Engi neering Controls: Local exhaust ventilation required. Ventilation should be corrosion
and expl osion proof. Mke up air should be supplied to balance air that is renoved by
| ocal or general exhaust ventilation. Avoid accunulation and dispersion of dust to reduce
expl osion potential. Ventilate |low |lying areas such as sunps or pits where dense dust nmay
col | ect.

PERSONAL PROTECTI VE EQUI PMENT ( PPE)
Eye Protection: Safety glasses with side shields are reconmended as m ni mal eye protection.
Use dust-tight chemical safety goggles when there is potential for eye contact. Contact
| enses should not be worn when working with this material.

Skin Protection: doves and protective clothing made fromnitrile rubber, neoprene, butyl
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rubber, viton, polyethylene, PVC or natural rubber should be inpervious under conditions of
use. Do not use gloves or protective clothing made from pol yvi nyl al cohol (PVA). (4)
Prior to use, user should confirminperneability. Discard contam nated gl oves.

Respiratory Protection: No specific guidelines available. A N OSH MSHA approved dust mask
for concentrations of nuisance dust up to 100 ng/ M3 particul ate may be adequate. An
air-supplied respirator if concentrations are higher or unknown.

O her Personal Protective Equiprment: \War an inpermeabl e apron and boots. Locate safety
shower and eyewash station close to chenmical handling area. Take all precautions to avoid
personal contact.

EXPOSURE GUI DELI NES

Particul ate Not Ot herwi se Cassified

ACGA H CSHA
10 ng/ MB - I nhal able particul ate 50 nmppcf* or 15 ng/ M3 - Total Dust
3 ng/ MB - Respirable particul ate. 15 nppcf* or 5 ng/ M3 - Respirable Fraction

* mppcf = million particles per cubic foot

9. PHYSI CAL AND CHEM CAL PROPERTIES (Not intended as Specifications)

Physical State: Solid.

Appear ance and Odour: Colourless transparent crystals or white powder. Odourl ess.

Qdour Threshold (ppm): Not applicable.

Boi i ng Range (Deg Cel sius): Deconposes at 175. (4)

Mel ting/ Freezing Point (Deg Celsius): 153 to 154.

Vapour Pressure (nmHg at 20 Deg. Celsius): Not applicable.

Vapour Density (Air = 1.0): Not applicable.

Rel ative Density (g/cc): 1.542 to 1.665.

Bul k Density: 54 to 55 Ib/ft3.

Vi scosity: Not applicable.

Evaporation Rate (Butyl Acetate = 1.0): Not applicable.

Water Solubility: Soluble in water. 59.2 g/ 100 g. (4)

Del i quescent. Substances that absorbs noisture fromthe air and forns a wet solid or solution
are termed "Deliquescent".

Solubility: Soluble in Ethyl Alcohol. Mderately soluble in Anyl Acetate and Diethyl Ether.
(4)

% Vol atile by Volune: O.

pH: 2.2 (0.1 N Aqueous Solution). (3)

Coefficient of Water/Q| Distribution: -1.72. (4)

Vol atil e Organic Conpounds (VOC): Not applicable.

10. STABILITY AND REACTIVITY

CHEM CAL STABILITY

Under Normal Conditions: Stable.

Under Fire Conditions: In comon with many organic chemcals in powder form this product
may be capable of form ng flammable dust clouds in air. Mterial will not burn unless
preheat ed.

Hazar dous Pol ynerization: WII not occur.

Conditions to Avoid: High tenperatures, sparks, open flanmes and all other sources of
ignition. Avoid accunul ation and di spersion of dust to reduce expl osion potential.
M nim ze air borne spreading of dust. Sweep up imediately to elimnate slipping hazard.
Tenper atures above 40 Degrees Celsius. (3) Keep tightly closed to protect quality.

Materials to Avoid: Strong oxidizers. Reducing agents. Strong bases. Metallic nitrates.
Corrosive to alumnum tin, zinc, copper and their alloys. Lead. Brass. 304 Stainless
Steel. Carbon steel.

Deconposition or Conmbustion Products: Thermal deconposition products are toxic and may



Citric Acid, Anhydrous Brennt ag Canada I nc.
VWHM S Nunber: 00060156 Date of Revision: 2005 Novenber 21
Page 6

include oxides of carbon and irritating gases.

11. TOXI COLOG CAL | NFORVATI ON

Toxi col ogi cal Dat a:

Ctric Acid LD50 (Oral, Rat)
LD50 (Oral, Mouse)

1,700 - 11,700 ng/Kg (1)
5,040 my/ Kg (1)

Carcinogenicity Data: The ingredient(s) of this product is (are) not classed as carci nogenic
by AC@H, |ARC, OSHA or NTP. See "Qther Studies Relevant to Material".

Reproductive Data: No adverse reproductive effects are antici pated.

Mut ageni city Data: No adverse mutagenic effects are antici pated.

Teratogenicity Data: No adverse teratogenic effects are anticipated.

Respiratory / Skin Sensitization Data: None known.

Synergistic Materials: None known.

O her Studies Relevant to Material: A single drop of a 2% or 5% solution in water causes
little or noirritation. A 0.5%solution held in contact with the eye causes irreversible
ti ssue damage to the cornea. (4)

Citric Acid caused mld irritation when 500 ng was tested on rabbit skin in a 24-hour test.

(4)

A daily dose of 1,380 ng/Kg fed to dogs for 112 to 120 days did not produce any synptons of
ki dney danage or other toxic effects. Citric Acid (as the sodiumsalt) in the diet of
rabbits at 7.7% for 150 days did not produce any toxic effects. (4)

Diets containing 1.2% Citric Acid fed to rats over 2 successive generations (90 weeks) had
no harnful effects on growmh or reproduction. (4)

A diet containing 5% Citric Acid fed to pregnant guinea pigs and rats had no adverse
effects to growmh or survival of young pups. This dietary |level did not cause a slight
retardation in body weight gain and survival of young rats on a calciumreduced diet. (4)

Citric Acid is an essential conponent of the body's processed for producing energy. It is
continually produced and boken down. Even high doses would be rapidly cleared fromthe
body. (4)

12. ECOLOG CAL | NFORVATI ON

Ecotoxicity: Not available. My be harnful to aquatic life. Toxicity is primarily
associated with pH.

Envi ronnmental Fate: Not available. Can be dangerous if allowed to enter drinking water
intakes. Do not contami nate domestic or irrigation water supplies, |akes, streans, ponds,
or rivers.

13. DI SPOSAL CONSI DERATI ONS

Deactivating Chemicals: Not applicable.

Wast e Di sposal Methods: This information applies to the material as manufactured.
Reeval uation of the product may be required by the user at the tine of disposal since the
product uses, transformations, m xtures and processes may influence waste classification.
Di spose of waste material at an approved (hazardous) waste treatnment/di sposal facility in
accordance with applicable local, provincial and federal regulations. Do not dispose of
waste with normal garbage, or to sewer systens.

Saf e Handling of Residues: See "Deactivating Chemicals". See "Waste Di sposal Methods".

Di sposal of Packaging: Enpty containers retain product residue and can be dangerous. Treat
package in the same manner as the product.
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14. TRANSPORTATI ON | NFORVATI ON

CANADI AN TDG ACT / U.S. DOT CLASSI FI CATION:  Not regul at ed.

15. REGULATORY | NFORVATI ON

CANADA
CEPA - NSNR: Al constituents of this product are included on the DSL.
CEPA - NPRI: Not included.
Controll ed Products Regulations Cassification (WHMS): E:  Corrosive.

CANADI AN FOOD AND DRUG ACT/ REGULATI ONS: The use of this material/product as a food additive
is regulated by Health and Wl fare Canada in the Food and Drug Act and the Food and Drug
Regul ations. It is incunbent on the user of this material/product to ensure any intended
food application is consistent with Health and Wl fare Canada gui delines. Food G ade
designation in no way inplies that the product is safe for consunption by humans. (3)

USA
Envi ronmental Protection Act: All constituents of this product are included on the TSCA
inventory.
OSHA Hazard Communi cation (29CFR 1910.1200) C assification: Corrosive.

U S. FOOD AND DRUG ADM NI STRATION: This material/product is regulated for use by the US FDA.
It is incunbent on the user of this material/product to ensure any intended food
application is consistent with US FDA guidelines. Food Gade designation in no way inplies
that the product is safe for consunption by humans. (3)

HMS: 1 Health, 1 Fire, 0 Reactivity. (3)

| NTERNATI ONAL:  Thi s product or its conponents are on the European inventory of existing
comrerci al chem cal s (ElI NECS).

16. OTHER | NFORVMATI ON

ADDI TI ONAL | NFORVATI ON AND SQURCES USED

1. RTECS-Registry of Toxic Effects of Chem cal Substances, Canadian Centre for Occupati onal
Heal th and Safety RTECS dat abase.
2. Cayton, GD. and Clayton, F.E., Eds., Patty's Industrial Hygi ene and Toxi col ogy, 3rd ed.,
Vol. II1A B, C, John Wley and Sons, New York, 1981.
Supplier's Material Safety Data Sheet(s).
"CHEM NFO', through "CClI NFGdi sc", Canadian Centre for Occupational Health and Safety,
Ham | ton, Ontario, Canada.
5. Guide to Cccupational Exposure Values, 2005, Anerican Conference of Governnental
I ndustrial Hygienists, Cncinnati, 2005.
6. The British Colunbia Drug and Poi son Information Centre, Poison Managenents Manual,
Canadi an Pharmaceutical Association, Otawa, 1981.
NFPA 325M Fire Hazard Properties of Flammabl e Liquids, Gases, and Volatile Solids, 1994
Edi tion, Quincy, MA 1994,
8. Regulatory Affairs G oup, Brenntag Canada I|nc.

AW

N

The information contained herein is offered only as a guide to the handling of this specific
material and has been prepared in good faith by technically know edgeabl e personnel. It is not
intended to be all-inclusive and the manner and conditions of use and handling may involve

ot her and additional considerations. No warranty of any kind is given or inplied and Brenntag
Canada Inc. will not be liable for any danmages, |osses, injuries or consequential damages which
may result fromthe use of or reliance on any information contained herein. This Mterial
Safety Data Sheet is valid for three years.

To obtain revised copies of this or other Material Safety Data Sheets, contact your nearest
Brennt ag Canada Regi onal office.
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British Colunbia: 20333-102B Avenue, Langley, BC, VIM 3HL
Phone: (604) 513-9009 Facsimle: (604) 513-9010

Al bert a: 6628 - 45 th. Street, Leduc, AB, T9E 7C9
Phone: (780) 986-4544 Facsimle: (780) 986-1070

Mani t oba: 681 Plinquet Street, Wnnipeg, M3, R2J 2X2
Phone: (204) 233-3416 Facsimle: (204) 233-7005

Ontario: 43 Jutland Road, Toronto, ON, MBZ 2G6
Phone: (416) 259-8231 Facsimle: (416) 259-6175

Quebec: 2900 Jean Baptiste Des., Lachine, PQ H8T 1C8
Phone: (514) 636-9230 Facsimle: (514) 636-0877

Atlantic: A-105 Akerley Boul evard, Dartnouth, NS, B3B 1R7
Phone: (902) 468-9690 Facsimle: (902) 468-3085

Prepared By: Regulatory Affairs Goup, Brenntag Canada Inc., (416) 259-8231



