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Sulfuric Acid, 50% viv
Chemn  Safety Data Sheet -

according to Federal Reglster / Vol, 77, No, 58 / Mondas;. March 26, 2012 / Rules and Regulations

Date of issue: 11/26/2013 Revision date: 09/07/2016 Supersedes: 09/07/2016 Version: 1.1

T Idéntification:
Product form

Product name

Product code

1 Rel3vant [denfitiad vis
Usg of the substance/mixture

LabChe.rn Inc .-

1 Detalls of the Suippliar of thé'safety data shiset. 7

1 Mixture
. Sulfuric Acid, 50% viv
1 LC25640

: Forlaboratory and manufacturing use only

Jackson's Pointe Commerce Park Building 1000, 1010 Jackson's Pointe Court

Zslienople, PA 16063 - USA
T 412-826-5230 - F 724-473.0647
info@labch_em.com - www, labchem.com

Emergency number

GHS-US classification

\Emergency tefephotie number:onsnn s, ST
: CHEMTREC: 1-800-424-9300 or 011-703-527-3887

lassification. of the Substance o mixtuye

Skin corrosion/irritation Category 18 H314
Serious eye damagefeye irritation Category 1 H318

Full text of H statements : see section 16

2:2. 0 Labelslements o o
GHS-US fabeling
Hazard pictograms (GHS-US)

Signal word (GHS-US)
Hazard statements {GHS-US)
Precautionary statements (GHS-US)

Other hazards not contributing to the
classification

i Unkndwn detite tokicity (GHS sy

Not applicable

3 Substande
Not applicable

GHS05

. Danger
© H314 - Causes savere skin burns and eye damage
: P260 - Do not breathe mist, spray, vapors

P264 - Wash exposed skin thoraughly after handling

P280 - Wear eye protection, face protection, pratective clothing, protective gloves

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

P303 + P361 + P353 - [F ON SKIN (or hair): Remove/Take off immediately all contaminated
clothing. Rinse skin with waterfshower

P305+P3561+F338 - if in eyes: Rinse cautiously with water for several minutes. Remave contact
lenses, if present and easy to do. Continue rinsing

P310 - Immediately call a poison center or doctor/physician

P363 - Wash contaminated clothing before reuse

P405 - Store locked up

P501 - Dispose of contents/container to comply with local, state and federal regulations

if inhaled: Remave person to fresh air and keep comfortable for breathing

: None.
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Sulfuric Acid, 50% viv
Safety Data Sheet

according to Federal Register / Vol. 77, No. 58 / Manday, March 26, 2012 / Rules and Regulations

3.2. Mixtura
Sulfuric Acid (CAS No) 7664 93 9 59.23 Skin Corr. 1A, H314
Eye Dam. 1, H318
Water {CAS No) 7732-18-5 40.77 Not classified

Full text of hazard classes and H-statements : see section 16

[V Destription of first ald imeasufes i SR B
First-aid measures general . Never give anything by mouth fo an uncenscious person. If you feel unwell, seek medical

advice {show the label where possible).

First-aid measures after inhalation : Remaove victim to fresh air and keep at rest in a position comfortable for breathing. Immediately
call a poison center or doctor/physician.

First-aid measures after skin contact 1 Remove/Take off immediately all contaminated clothing. Rinse skin with water/shower.
Immediately call a poison center or doctor/physician.

First-aid measures after eye contact : Rinse cautiousiy with water for several minutes, Remove contact lenses, If present and easy {o
do. Continue rinsing. Immediately call a poison center or doctar/physician.

First-aid measures after ingastion . Rinse mouth. Do NOT induce vamiting. Immediately call a poison center or doctor/physician.

&:2edvie Most important symptoms: and, effecis, hothiacuie aiid-delayed G

Symptomsfinjuries . Causes severe skin burns and eye damage

Symptoms{injuries after inhalation . Coughing. Irritation of the respiratory tract.

Symptoms/injuries after skin contact : Caustic burns/corrosion of the skin.

Symptoms/injuries after eye contact : Corrosion of the eye tissue.

Symptoms/injuries after ingestion : Bleeding of the gastrointestinal tract.

Symptoms/injuries upon intravenous : Not available.

administration

Chronic symptoms : Respiratory difficulties. Inflarmation/damage of the eye tissue. Irritation of the respiratory tract.

Skin rash/inflammation.
4,3 Indication of any immadiate medical attention arid special treatnient néeded s
Obtain medical assistance.

L Extinguishing media

Swtable extinguishing media : Foam. Dry powder. Carbon dioxide. Water spray. Sand.

Unsuitable extinguishing media . Do not use a heavy water stream.

5 s apacial hazards arising frof thy substanics ormintiire i SR

Fire hazard . Reacts exothermlcally with water (mozsture)

Explosion hazard . Not appiicable.

Reactivity . Thermal decomposition generates : Corrosive vapors.

5.3 Adiies fof firefightsisiiy dE e S S e VR

Firefighting instructions : Use water spray or fog for cooling exposed containers. Exercise caution when fighting any
chemical fire. Prevent fire-fighting water from entering environment.

Protection during firefighting : Do not enter fire area without proper protective equipment, including respiratory protection.

Other information : Net applicable.

i Personal precaitions; profective equipmient and emérgencyprocedures

General measures : Evacuate area.

6.1.1. For non-emergency personnel

Protective squipmant ;. Face-shield. Gloves. Protective clothing. Protective goggles.
Emergency procedures : Evacuate unnecessary personnel.

8.1.2. For emergency responders
Protective equipment . Equip cleanup crew with proper protection.
Emergency procedures : Ventilate area.
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Sulfuric Acid, 50% v/v
Safety Data Sheet

according to Federal Register / Vol. 77, No. 58 / Monday, March 26, 2012 / Rules and Regulations

6.2, - Environmental precautions - : BRI i LTI L
Prevent entry to sewers and public waters. Notlfy authorltles if I[qmd enters sewers or publlc waters
B.3: 500 Methods' and malerial for éontainment and cleaning iip::

Methods for cleaning up

i Reference to other sections

. Soak up spllls Wlth mert sollcis such as ciay or dlatomaceous earth as soon as p033|ble Collect
spillage. Store away from other materials.

Precautions for safe handling

Hygiene measures
T.208005
Technical measures
Storage conditions

Incompatible products
Incompatible materials
Prohibitions on mixed storage

Storage area
Packaging materials

Control parareters

iz Conditians for'safe storage, including any incompatibilities s iis

: Wash hands and other exposed areas with mild soap and water before eating, drinking or
smoking and when leaving work. Provide good ventilation in process area to prevent formation
of vapor. Do not breathe mist, vapors, spray. Aveid contact during pregnancyfwhile nursing.

: Wash exposed skin thoroughly after handling.

: Comply with applicable regulations.

. Keep only in the eriginal centainer in a cool, wall ventilated place away from : incompatible
materials. Keep coniainer closed when not in use.

“: Strong bases. combustible materials. metals.
: Sources of ignition. Direct sunlight.

: KEEP SUBSTANCE AWAY FROM: (strong) bases, combustible materials. metals. metal
powders.

: Keep centainer in a well-ventilated place. Keep anly in the original container.

: MATERIAL TO AVOID: aluminium, bronze, copper, iron, lead, monel steel, nickel, steel, tin,
zinc.

Sulftiric Acid (7664:93-9)°

ACGIH ACGIH TWA (mg/m?) 0.2 mg/m? (Sulfuric acié; USA; Time-weighted average
exposure limit 8 h; TLV - Adopted Value; Thoracic
fraction)

OSHA OSHA PEL (TWA) {mg/m?) 1 mgim?

IDLH US IDLLH (mg/m®) 15 mg/m?®

NIOSH NIOSH REL (TWA) (mg/m¢) 1 mgim®

- Water (773248:5)

Not applicabie

Appropriate engineering controls

Personal protective equipment

Hand protection

Eye protection

Skin and body protection
Respiratory protection
Thermal hazard protection
Other information

EXposile controlgs iy

vicinity of any potential exposure.

. Emergency eye wash fountaine and safety showers should be available in the immediate

. Protective goggles. Gloves. Protective clothing. Face shield. Mist formation: aerosol mask with

filter type P1.

: Wear protactive gloves.

. Chemical goggles or face shield.
: Wear suitable protective clothing.
: Mist formation: aerosol mask.

: None necessary.

: Do not eat, drink or smoke during use.
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Sulfuric Acid, 50% viv

Safety Data Sheet

according to Federal Register / Vol. 77, No, 58 / Monday, March 28, 2012 / Rules and Regulations

L+ e e
Physical state
Appearance
Caolor

Qdor

Odor threshold
pH

Melting point
Freezing point
Boiling point
Flash poini

Relative svaporation rate (butyl acetate=1)

Flammability {solid, gas)

Vapor pressure

Relative vapor density at 20 °C
Relative density

Specific gravity / density
Molecular mass

Solubility

Log Pow

Auto-ignition temperature
Decamposition temperature
Viscosity, kinematic
Viscosity, dynamic
Explosion limits

Explosive properties
Oxidizing properties

9. 2uni

No additionat information avallable

7 |nformation on basié physical and chémical iroperties:
. Liquid

: Clear, colorless liquid.
;. Coloriess

L OtHer information: i

: odorless

. No data available
=1

: No data available
. No data available
. No data available
. No data available
: No data available
: Not flammable

Nen flammabie.

. No data available

. No data available
“: No data available

: 1.49 g/ml

1 98.08 g/mol

. Exothermically soluble in water.

. No data available

: No data available

: No data available

1 3.9c5t

: No data available

. No data available

: Not applicable.

: None.

Thermal decomposmon generates Corroswe vapors

10:2:5547 Cherical stability. i
Stable under nommal conditions.

103

Possinility of Razardous Feactions: i

Reacts violently with {some) bases: release of heat.

040 Conditions to'avoid

D;rect sunhght Extremely high or low temperatures

055 Incompatibfe matarials
metals Strong bases. combustible materlals

40,8530 Hazardous decomposition products
Sulfur compounds. Thermal decomposition generates : Corrosive vapors.

Atis Information on toxicological effects: i

Likely routes of exposure : Skin and eye contact
Acute toxicity : Not classified
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Sulfuric Acid, 50% viv
Safety Data Sheet

according to Federal Register / Vol. 77, No. 58 / Monday, March 26, 2012 / Rules and Regulations

Sulfuric Acid (7664-93-9) .

LD50 oral rat

- Water (7732-18-5)

i. 2140 mg/kg body weight (Rat; Experimental value}

LD50 oral rat

> 90000 mglkg

ATE US (cral)

90000.000 mg/kg body weight

Skin corrosion/irritation
Serious eye damagefirritation

Respiratory or skin sensitization
Germ cell mutagenicity

Carcinogenicity

: Causes severe skin burns and eye damage.
pH: =1
. Causes serious eye damage.
pH: =1
: Not classified
. Not classified
Based on available data, the classification criteria are not met
: Not classified

Sulfuric Acid (7664939) 0 o T

Additional information

Strong inorganic acid mists containing sulfuric acid are carcinogenic to humans

I1ARC group

1 - Carcinogenic to humans

National Toxicolegy Program (NTP) Status

2 - Known Human Carcinogens

Reproductive toxicity

Specific target organ toxicity {single exposure)

Specific target organ toxicity (repeated
exposure)

Aspiration hazard

Potential Adverse human health effects and
symptoms

Symptoms/injuries after inhalation
Symptoms/injuries after skin contact
Symptoms/injuries after eye contact
Symptoms/injuries after ingestion

Symptoms/injuries upon infravenous
administration

Chronic symptems

1 Not classified
Based on available data, the classification criteria are not met
. Not classified

. Not classified

. Not classified

: Based on available data, the classification criteria are not met.

: Coughing. Irritation of the respiratory tract.
: Caustic burns/corrosion of the skin.

: Corrosion of the eye tissue.

: Bleeding of the gastrointestinal tract,

: Not available.

. Respiratory difficulties. Inflammation/damage of the eye Hssue. Irritation of the respiratory tract.
Skin rashiinflammation.

B

LC50 fis

42 mgll (LC50; 96 h)

ECS50 Daphnia 1

29 mg/l (EC50; 24 h)

(1225000 Paysistenice and degiadability

Péréisféhcé and degradability" T
" Sulfuric Acid (7664:93-9)

Not estabiished. .

Persistence and degracability

Biodegradability: not applicable.

Biochemical oxygen demand (BOD)

Not applicable

Chemical oxygen demand {COD)

Not applicable

ThOD

Not applicable

| Water (7732-18-5) -

Persistence and degradability. .

[ Not established.

09/07/2018
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Sulfuric Acid, 50% viv
Safety Data Sheet

according to Federal Register / Vol. 77, No. 58 / Monday, March 26, 20112 / Rules and Regulations

12,3, Bioascumuiative potential.. -

Sulfric Acid, 50%viv.

Bioaccumulative potential

| Not established. _

Estimated i.'élsué). 7

Log Pow 2,20 (
Bioaccumulative potential Bioaccumulation: not applicable.
Water (7732185 s

Bioaccumulative potential

i Not est.ab.llsh.ed;

A2 MOBIItY N $OIF s i e

Na additional information available

42.5: 0 Other adverse effecta i ooy sl i i L

Effect on the global warming
GWPmix comment

Other information

Jaste treatment miethod
Waste disposal recommendations

Ecology - waste maierials

Department of Transportation (DOT)
in accordance with DOT
Transport document description

UN-No.(DOT)
Proper Shipping Name (DOT)

Transpoart hazard class{es) (DOT)
Packing group {DOT)
Hazard labels (DOT)

DOT Packaging Non Buik (49 CFR 173.xxx)
DOT Packaging Bulk (49 CFR 173.xxx)

. No known effects from this product.
: No known effects from this product.

. Avold release to the environment.

: UN1830 Sulfuric acid (with more than 51 percent acid), 8, |l

© 1 UN1830
: Sulfuric acid

with more than 51 percent acid

: 8- Class 8 - Corrosive material 42 CFR 173,136
. |l - Medium Danger
: 8- Corrosive

o~
P

: Dispose in a safe manner in accordance with local/national regulations. Dispose of
contenis/container to comply with local, state and federal regulations.
. Avold release to the environment.

09/07/2016
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Sulfuric Acid, 50% v/v
Safety Data Sheet

according to Federal Register / Vol, 77, Na. 58 / Monday, March 26, 2012 / Rules and Regulations

DOT Spacial Provisions (49 CFR 172.102)

DOT Packaging Exceptions (49 CFR 173.xxx)

DOT Quantity Limitations Passenger aircraft/rail
(49 CFR 173.27)

DOT Quantity Limitations Cargo aircraft only {49

CFR 175.75)

DOT Vessel Stowage Location
DOT Vessel Stowage Other
Other information

A3 - For combination packaging, if glass inner packaging (including ampoules) are used, they

must be packed with absorbent material in tightly closed metal receptacles before packing in
outer packaging

AT - Steel packaging must be corrosion-resistant or have protection against corrosion

B3 - MC 300, MC 301, MC 302, MC 303, MC 305, and MC 306 and POT 406 cargo tanks and
DOT 57 portable tanks are not authorized

B83 - Bottom outlets are prohibited on tank car tanks transporting sulfuric acid in
cancentrations aver 65.25 percent

B84 - Packaging must be protected with non-metallic linings impervious to the lading or have a
suitable corrosion allowance for sulfuric acid or spent sulfuric acid in concentration up to 65.25
percent

IB2 - Authorized IBCs: Metal (31A, 31B and 31N); Rigid plastics {31H1 and 31H2}; Composite
(31HZ1). Additional Requirement: Only liquids with a vapor pressure less than or equal to 110
kPa at 50 C (1.1 bar at 122 F), or 130 kPa at 55 C (1.3 bar at 131 F) are authorized

N34 - Aluminum consiruction materials are not authorized for any part of a packaging which is
normally in contact with the hazardous material

T8 - 4 178.274{d){2} Normal............. Prohibited

TP2 - a. The maximum degree of filling must not exceed the degree of filling determined by the

following: {image) Where: tr Is the maximum mean bulk temperature during transport, ff is the
ternperature in degrees celsius of the liquid during filling, and a is the mean coefficient of
cubical expansion of the liquid baetween the mean temperature of the liquid during filing (tf) and
the maximum mean bulk temperaturs during transportation (ir) both in degrees celsius, b, For
liquids transported under ambient conditions may be calculated using the formula: (image)
Where: d15 and d50 are ihe densities {in units of mass per unit volume) of the liquid at 15 G
(59 F}and 50 C (122 F), respectively

TP12 - This material is considered highly corrosive to steel

. 154
1L

. 30L

: C - The material must be stowed “on deck only” on a cargo vessel and an a passenger vessel
;14 - For metal drums, stowage permitted under deck onh cargo vessels
. No supplementary information available.

:.-_':Sulfurlc Aéid; 50%:

Listed on the United States TSCA {Toxic Substances Contro] Act) lnventory

SARA Section 311/312 Hazard Classes

i Immediate (acute) health hazard

All components of this product are listed, or excluded from fisting, on the United States Environmental Protection Agency Toxic

Substances Conirol Act {TSCA) inventory

Chemical(s) subject to the reporting requirements of Section 313 or Title 11l of the Superfund Amendments and Reauthorization Act {SARA) of

1986 and 40 CFR Part 372,

Sulfuric Acid, ACS

CAS No 7664-93-9 56.23% \

:Sulfuric Acid (7664-93:9)

RQ {Reportable guantity, sectlon 304 of EPA' )

1000 Ib

Quantity (TPQ)

List of Lists)
SARA Section 302 Threshold Planning 1000 Ib

SARA Section 311/312 Hazard Classes

Immediate {acute} health hazard

15.2; hterfiational régulationg i iy

CANADA

“Sulfuric Acid; 50% v

Listed on the Canadian DSL (Domestlc Substances LLSt)

WHMIS Classification

[ Class E - Cotrosive Material

09/07/2016
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Sulfuric Acid, 50% v/v
Safety Data Sheet

according to Federal Register / Vol. 77, No. 58 / Monday, March 28, 2012/ Rules and Regulations

Sulfuric Acid (7664-93-9) "

WHMIS Classffication ' " Class E - Corrosive Material

WHMIS Classmcatlon } Uncontrolled prod.uct acbbrdhg fo WHMIS claééification critéria

El-Regulations
No additional information available

National reg ulations

.Llsted on IARC (Intematlonal Agency for Resaarch on Cancer)
Listed as carcinogen on NTP (National Toxicology Program)

15,3: US State reqidations

Califarnia Proposition 65 - ThIS product does not contaln any substances known to the state of Callfomla to cause cancer,
developmentai and/or reproductive harm

Revision date 09/07/2016
Other information : None. o
Full text of H-phrases: see section 16:
H314 Causes severe skin burmns and eye damage
H318 Causes serious eye damage
NFPA health hazard : 4 - Very short exposure could cause death or serious
residual injury even though prompt medical attention was
given.
NFPA fire hazard . 0 - Materials that will not burn,
NFPA reactivity : 1 - Normaily stable, but can become unstable at elevated

temperatures and pressures or may react with water with
same release of energy, but not violently.

NFPA specific hazard 1 W - Unusual reactivity with water. This indicates a potential
hazard using water to fight a fire involving this material.
When a compound is both water-reactive and an oxidizer,
the W/bar symbol should go in this quadrant and the OX
warning is placed immediately below the NFPA diamond.

HMIS IIl Rating

Health : 4 Severe Hazard - Life-threatening, major or permanent damage may result from single or
repeated overexposures

Flammability : 0 Minimal Hazard - Materials that will not burn

Physical : 1 Slight Hazard - Materials that are normally stable but can become unstable (self-react) at high

temperatures and pressures. Materials may react non-violently with water or undergo

hazardous polymerization in the absence of inhibitors.
Personal protaction : H
H - Splash goggles, Gloves, Synthetic apron, Vapor respirator

508 US LabChem

Information in this SDS is from avaiiable published seurces and is befleved fo be accurate. No warranly, express or implied, ls made and LabCherm Inc asstimes no Habllity resulting from the use of this

808, The user must determine suitability of this information for his application.

" '0g9/07/2016 EN (English US)
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Personal J
Protection

Material Safety Data Sheet
lodine Solution, 5% MSDS

Product Name: lodine Solution, 5% Contact [nformaﬁon:
Catalog Codes: SL.12020 Sciencelab.com, Inc.

. 14025 Smith Rd.
CAS#: Mixture. Houston, Texas 77396
RTECS: Not applicable. US Sales: 1-800-901-7247

[nternational Sales: 1-281-441-4400
Order Online: Sciencelab.com

CHEMTREC (24HR Emergency Telephone), call:
1-800-424-9300

International CHEMTREC, call: 1-703-527-3887

TSCA: TSCA 8(b} inventory: lodine; Potassium lodide;
Water

Cl#: Not available.
Synonym: Lugol's Solution;
Chemical Name: Not applicable.

For non-emergency assistance, call: 1-281-441-4400
Chemical Formula: Not applicable.

~ Section 2; Composition and Information on Ingredients

Composition:

Name CAS # %.by Weight
lodine 7553-56-2 5

Potassium lodide 7681-11-C 10

Water 7732-18-5 85

Toxicological Data on Ingredients: lodine: ORAL {LD50): Acute: 14000 mg/kg [Rat]. 22000 mg/kg [Mouse]. Potassium
lodide LD50: Not available. LC50: Not available.

Potential Acute Health Effects:
Hazardous in case of ingestion. Slightly hazardous in case of skin contact ( irritant, permeator), of eye contact (irritant).

Potential Chronic Health Effects: .

Hazardous in case of ingestion. Slightly hazardous in case of skin contact (irritant, sensitizer), of eye contact (irritant), .
CARCINOGENIC EFFECTS: Not available. MUTAGENIC EFFECTS; Mutagenic for mammalian somatic cells. [Potassium
lodide]. TERATOGENIC EFFECTS: Not available. DEVELOPMENTAL TOXICITY: Classified Reproductive system/toxin/
female, Development toxin [POSSIBLE] [Potassium todide]. The substance is toxic te thyroid. The substance may be toxic to
blood, kidneys, liver, skin, eyes. Repeated or prolonged exposure to the substance can produce target organs damage.
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Section 4: First Aid Measures

Eye Contact:
Check for and remove any contact lenses. In case of contact lmmedlately flush eyes with plenty of water for at least 15

minutes. Cold water may be used. Get medical atiention.

Skin Contact:
Wash with soap and water. Covar the irritated skin with an emollient. Get medical attention if irritation develops. Cold water

may be used.
Serious Skin Contact: Not available.

Inhalation:
If inhaled, remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give oxygen. Get medical
attention.

Serious Inhalation: Not available.

Ingestion:
Do NOT induce vomiting unless directed to do so by medical personnel. Never give anything by mouth ta an unconscious
person. Loosen tight clothing such as a collar, tie, belt or waistband. Get medical attention if symptoms appear.

Serious Ingestion: Not available.

.. Section 5: Fire and Explosion Data

Flammability of the Product: Non-flammabie.

Auto-ignition Temperature: Not applicable.

Flash Points: Not applicable.

Flammable Limits: Not applicable.

Products of Combustion: Not available.

Fire Hazards in Presence of Various Substances: Not applicable.

Explosion Hazards in Presence of Various Substances: Non-explosive in presence of open flames and sparks, of shacks.
Fire Fighting Media and Instructions: Not applicable.

Special Remarks on Fire Hazards: Not available.

Special Remarks on Explosion Hazards: Potassium iodide + Fluarine Perchlorate will explode on contact. (Potassium
lodide)

_ Section 6: Accidental Release Measures

Small Spill:

Dilute with water and mop up, or absorb with an inert dry material and place in an appropriate waste dlsposal container.
Finish cleaning by spreading water on the contaminated surface and dispose of according to local and regional authority
reguirements.

Large Spill:

Absorb with an inert material and put the spilled material in an appropriate waste dispesal. Finish cleaning by spreading water
on the contaminated surface and allow to evacuate through the sanitary system. Be careful that the product is not present at a
-concentration level above TLV. Check TLY on the MSDS and with focal authorities.

Section 7: Handling and Storage
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Precautions: BEIER R
Kesp locked up.. Keep container dry. Do nat ingest. Do not breathe gas/fumes/ vapor/spray Never add water to this product. if
ingested, seek medical advice immediately and show the container or the label. Avoid contact with skin and eyes.

Storage: Keep container tightly closed. Keep containet in a cool, well-ventilated area.

Section 8: Exposure Controls/Personal Protection -~ -

Engineering Controls:
Provide exhaust ventilation or other engineering controls to keep the airbarne concentrations of vapors below their respective

threshold limit value.
Personal Protection: Splash goggles. Lab coat. Gloves.

Personal Protection in Case of a Large Spill:
Splash goggles. Full suit. Boots. Gloves Suggested protective clothing might not be sufficient; consult a specialist BEFCRE

handling this product.

Exposure Limits:

lodine STEL: 1 (mg/m3) from ACGIH (TLV) [United States] STEL: 0.1 (ppm) from ACGIH (TLV) [United States] TWA: 1 CEIL:
1 (mg/m3) from OSHA (PEL) [United States] TWA: 0.1 CEIL: 0.1 (ppm) from OSHA (PEL) [United States] STEL: 0.1 (ppm)
[United Kingdom (UK)] STEL: 1.1 (mg/m3) [United Kingdom {UK}] Consult local authorities for acceptable exposure limits.

Section 9: Physical and Chemical Properties

Physical state and appearance: Liquid.

Qdor: Sharp Characteristic.

Taste: Not available.

Molecular Weight: Not applicable.

Color: Red. Brown. (Dark.)

pH (1% solnfwater): Neutral.

Boiling Point: 100°C (212°F)

Melting Point: 0°C (32°F)

Critical Temperature: Not available.

Specific Gravity: 1.05 (Water = 1)

Vapor Pressure: The highest knowﬁ value is 2.3 kPa (@ 20°C) (Water).
Vapor Density: 1 (Air = 1)

Volatility: Not available.

Odor Threshold: Not available.

Water/Qil Dist. Coeff.: Not available.

lonicity (in Water): Not available.

Dispersion Properties: See solubility in water, methanol, diethyl ether, acetona.

Solubility:
Easily soluble in cold water, hot water, diethyl ether. Soluble in methanol. Partially soluble in acetone.

Section 10: Stability and Reactivity Data
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Stability: The product is stable.
Instability Temperature: Not available.
Conditions of Instability: Incompatible materials

Incompatibility with various substances: Slightly reactive to reactive with oxidizing agents, reducing agents, organic
materials, metals, acids.

Corrosivity: Not available

Special Remarks on Reactivity:

Moisture Sensitive. Light Sensitive. Air Sensitive. Air causes decomposition 1o iodine. Reacts violently with strong oxidizers,
bromotrifluorides, chlorotrifluorides, fluorine perchlorate, metallic salfs. Attacks metals in maist environments. Also
incompatible with salts of alkaloids, chloral hydrate, calomel (mercurous chloride), potassium chlorate, tartaric and other
acids, oxidants, diazonium salts, charcoal, ozone, strong reducers, alkali metals, metals (brass, aluminum magnesium,
zinc, cadmium, copper, tin, nickel, steel), metallic salts, organic materials, light. (Potassium lodide). Incompatible with liquid
chlorine, acetaldehyde, ammonia, salt + ethanol, ammonium hydroxide, methyl alcohol, antimony, silver azide, lithium,
potasssium , sodium, phospharous, bromine pentafluoride, fluorine, oxygen difluoride, magnesium, finely divided metals,
organic solvents, rubber goods, plastics, zing, aluminum, afkali metals, sulphur, ammonia solutions, Bromine triflucride,
reducing agents, iron, ethanol + butadiene; ethanol + phosphorous; ethanol + methanol + HgQ; foramide + pyrindine + suifur
trioxide; formamide; halogens or interhalogens; mercuric oxide; metal carbidas; oxygen; pyridine; sodium hydride. Violent
reaction with iodine and aluminum + diethyl ether ... (and) titanium (above 113 deg C) {lodine)

Special Remarks on Corrosivity: Not available.

Polymerization: Will not oceour.

Section 11: Toxicological Information

Routes of Entry; Absorbed through skin. Eye contact. Inhalation. Ingestion.
Toxicity to Animals: Acute oral toxicity (LD50): 14000 mg/kg [Rat]. (lodine).

Chronic Effects on Humans:

MUTAGENIC EFFECTS: Mutagenic for mammalian somatic cells. [Potassium lodide]. DEVELOPMENTAL TOXICITY:
Classified Reproductive system/ftoxin/female, Development toxin [PCSSIBLE] [Potassium ledide]. Contains material which
may cause damage to the following organs: blood, kidneys, liver, skin, eyes.

Cther Teoxic Effects on Humans:
Hazardous in case of ingestion. Slightly hazardous in case of skin contact (irritant, permeator), of inhalation.

Special Remarks on Toxlcity to Animals:
Lowest Published Lethal Dose: LDL [Human] - Route: Oral; Dose: 28 mg/kg LCL [Rat] - Route: Inhalation; Dose: 137 ppm/1H
(lodine)

Special Remarks on Chronic Effects on Humans:
Can cause adverse reproductive efects and birth defects based on animal data. May affect genetic material based on animal
data (Potassium lodide)

Special Remarks on other Toxic Effects on Humans:

Acute Potential Health Effects: Skin: Causes skin irritation. It can cause brown stains on the skin. it can be absorbed through
_ the skin. Eyes: Eye contact with liquid causes irritation. lodine vapors may cause eye irritation. Eye contact with an excessive
amount of iodine vapor may also cause blepharitis. Inhalation: Low hazard during normal industrial handling. Excessive
inhalation of iodine vapors may cause respiratory tract, nasal, and mucous membrane irritation. Symptoms may include
coughing, tightness in the chest, rhinitis, dyspnea/respiratory distress, coughing, sheezing, pulmonary edema, chemical
pneumonitis, edema of the larynx and bronchi, pharyngitis, swelling of the parctid gland, and cachexia. High exposure may
lead to lung disease and may also affect behaviot/central nervous system (deliium, hallucination, depression, seizure,

Section 12: Ecological Information
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Ecotoxicity: Not available.
BODS and COD: Not available.

Products of Biodegradation: ‘
Possibly hazardous short term degradation products are not likely. However, long term degradation products may arise.

Toxicity of the Products of Biodegradation: The product itself and its products of degradation are not toxic.

Special Remarks on the Products of Biodegradation: Not available.

Waste Disposal:. '
Waste must be disposed of in accordance with federal, state and local environmental control regulations.

“Section 14: Transport Information =~

DOT Classification: Not a DOT controlled material {(United States).
Identification: Not applicable.

Special Provisions for Transport: Not applicable.

Section 15: Other Regulatory Information -

Federal and State Regulations:
llinois toxic substances disclosure to employee act: lodine Rhode Island RTK hazardous substances: lodine Pennsylvania

RTK: lodine Minnesota: lodine Massachusetts RTK: lodine Massachusetts spill list: lodine New Jersey: lodine TSCA 8(b)
inventory: lodine; Potassium lodide; Water

Other Regulations: OSHA: Hazardous by definition of Hazard Communication Standard {29 CFR 1810.1200}.
Other Classifications:
WHNMIS (Canada): Not controlled under WHMIS (Canada).

DSCL (EEC):

R36/38- Irritating to eyes and skin. R40- Possible risks of irreversible effects. R62- Possible risk of impaired fertility. R63-
Possible risk of harm to the unborn child. $2- Keep out of the reach of children. 536/37- Wear suitable protective clothing and
gloves. 846- If swallowed, seek medical advice immediately and show this container or label.

HMIS (U.S.A.):
Health Hazard: 2
Fire Hazard: 0
Reactivity: 0
Personal Protection: j
National Fire Protection Association (U.S.A.):
Health: 1
Fiammability: O
Reactivity: 0
Specific hazard:

_ Protective Equipment:
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Gloves. Lab coat. Not applicable. Splash goggles.

Section 16: Other Information

References: Not available.

Other Special Considerations: Not available.
Created: 10/09/2005 05:51 PM

Last Updated: 11/01/201C 12:00 PM

The information above is belfeved fo be accurate and represents the best information currently available io us. However, we
make no warraniy of merchantability or any other warranty, express or implied, with respect fo such information, and-we asstme
no liability resufting from its use. Users should make their own investigations to determine the suitability of the information for
their particular purposes. In no event shall SciencelLab.com be fiable for any claims, losses, or damages of any third party or for
lost profits or any special, indirect, incidental, consequential or exemplary damages, howsoever arising, even if ScienceLab.com
has been advised of the possibility of such damages.
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Personal
Protection

Material Safety Data Sheet
Acetic acid MSDS

Section 1: Chemical Product and Gompany Identificatio

Product Name: Acetic acid Contact information:
Catalog Codes: SLA3784, SLA1438, SLA2101, SLA3604, Sciencelab.com, Inc.
SLA1258 14025 Smith Rd.
Houston, Texas 77396
CASH#: 84197 US Sales: 1-800-901-7247
RTECS: AF1225000 International Sales: 1-281-441-4400

Order Online: Sciencel.ab.com

CHEMTREGC (24HR Emergency Telephone}, call:
1-800-424-2300 _

International CHEMTREC, call: 1-703-527-3887

TSCA; TSCA 8(b) inventory: Acetic acid
ClE: Not applicable.

Synonym: Acetic acid; glacial acetic acid
Chemical Name: Acetic Acid, Glacial

For non-emergency assistance, call: 1-281-441-4400
Chemical Formula: C2-H4-O2

Composition:

Name ' CAS # % by Weight
Acefic acid ) 64-19-7 100

Toxicological Data on Iﬁgredients: Acetic acid; ORAL ('LDSO): Acute: 3310 mg/kg [Rat]. 4960 mg/kg [Mouse]. 3530 mg/kg
[Raf]. DERMAL (LD50): Acute: 1060 mg/kg [Rabbit]. VAPOR (LC50): Acute: 5620 ppm 1 hours [Mousel.

Potential Acute Health Effects:

Very hazardous in case of skin contact (irritant), of eye contact (irritant), of ingestion, of inhalation. Hazardous in case of skin
contact {corrosive, permeator), of eye contact (corrosive). Liquid or spray mist may produce tissue damage particularly on
mucous membranes of eyes, mouth and respiratory tract. Skin contact may produce burns. inhalation of the spray mist may
produce severe irritation of respiratory tract, characterized by coughing, choking, or shortness of breath. Inflammation of the
eve is characterized by redness, watering, and ifching. Skin inflammation is characterized by itching, scaling, reddening, or,
occasionally, blistering.

Potential Chronic Health Effects:
Hazardous in case of skin contact (irritant), of ingestion, of inhalation. CARCINOGENIC EFFECTS: Not available.

MUTAGENIC EFFECTS: Mutagenic for mammalian somatic cells. Mutagenic for bacteria and/or yeast. TERATOGENIC
EFFECTS: Not avaitable. DEVELOPMENTAL TOXICITY: Not available. The substance may be foxic to kidneys, mucous
membranes, skin, teeth. Repeated or prolanged exposure to the substance can produce target organs damage. Repeated
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ot prolonged contact with spray mist may praduce chromc eye |rr|tat|on and severe skin irritation. Repeated or prolonged
exposure to spray mist may produce respiratory tract irritation leading to frequent attacks of brorchial infection.

Section 4: First Aid Measures

Eye Contact:
Check for and remove any contact lenses. In case of contact, immediately flush eyes with plenty of water for at least 15
minutes. Cold water may be used. Get medical attention immediately.

Skin Contact:

In case of contact, immediately flush skin with plenty of water for at least 15 minutes while removing contaminated clothing
and shoes. Cover the irritated skin with an emollient. Cold water may be used.Wash clothing before reuse. Thoroughly clean
shoes before reuse. Get medical attention immediately.

Serious Skin Contact:
Wash with a disinfectant soap and cover the contaminated skin with an anti-bacterial cream. Seek immediate medical
attention.

Inhalation:
If inhaled, remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give oxygen. Get medical
attention immediately.

Serious Inhalation;

Evacuate the victim to a safe area as soon as possible. Loosen tight clothing such as a collar, tie, belt or waistband. If
breathing is difficult, administer oxygen. If the victim is not breathing, perform mouth-to-mouth resuscitation. WARNING: It may
be hazardous to the person providing aid to give mouth-to-mouth resuscitation when the inhaled material is toxic, infectiols or
corrosive. Seek immediate medical attention.

Ingestion:
Do NOT induce vomiiing unless directed to do so by medical personnel. Never give anything by mouth to an unconscious
person. Loosen tight clothing such as a collar, tie, belt or waistband. Get medical attention if symptoms appear.

Serious Ingestion: Not available.

" Section 5: Fire and Explosion Data

Flammability of the Product: Flammable.

Auto-lgnition Temperature: 463°C (865.4°F)

Flash Points: CLOSED CUP: 39°C (102.2°F). OPEN CUP: 43°C {109.4°F}.
Flammable Limits: LOWER: 4% UPPER: 19.9%

Products of Combustion: These products are carbon oxides {CO, COZ2).

Fire Hazards in Presence of Various Substances:
Flammable in presence of open flames and sparks, of heat. Slightly flammable to flammable in presence of oxidizing
materials, of metals.

Explosion Hazards in Presence of Various Substances: '
Risks of explosion of the product in presence of mechanical impact: Not available. Risks of explosion of the product in
presence of static discharge: Not available. Slightly exptosive in presence of oxidizing materials,

Fire Fighting Media and Instructions:
Flammable liquid, soluble or dispersed in water. SMALL FIRE: Use DRY chemical powder. LARGE FIRE: Use alcohol foam,
water spray or fog. Cool containing vessels with water jet in order to prevent pressure build-up, autoignition or explosion.

Special Remarks on Fire Hazards:
Reacts with metals to produces flammable hydrogen gas. It will ignite on contact with potassium-tert-butoxide. A mixture of
ammonium nitrate and acetic acid ignites when warmed, especially if warmed,

Special Remarks on Explosion Hazards:
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Acetic acid vapaors may form explosive mixtures with air. Reac’uons between acetic acid and the following materials
are potentially explosive: 5-azidatetrazole, bromine pentafluoride, chromium trioxide; hydrogen peroxijde, potassium
permanganate, sodium peroxide, and phorphorus trichloride. Dilute acetic acid and dilute hydrogen can undergo an
exothermic reaction if heated, forming peracetic acid which is explesive at 110 degrees C. Reaction between chiorine
trifluoride and acetic acid is very violent, sometimes explosive.

' Section 6: Accidental Release Measures =~~~

Small Spill:
Dilute with water and mop up, or absorb with an inert dry material and place in an appropriate waste disposal contairer. If
necessary: Neutralize the residue with a dilute solution of sodium carbonate.

Large Spill:

Flammable liquid. Corrosive liquid. Keep away from heat. Keep away from sources of ignition. Stop leak if without risk. if the
product is in its solid form: Use a shovel to put the material into a convenient waste disposal container. If the product is in

its liquid form: Absorb with DRY earth, sand or other non-combustible material. Do not get water inside container. Absorb
with an inert material and put the spilled material in an appropriate waste disposal. Do not touch spilled material. Use water
spray curtain to divert vapor drift. Prevent entry into sewers, basements or confined areas; dike if needed. Call for assistance
on disposal. Neutralize the residue with a dilute solution of sodium carbonate. Be careful that the product is not present at a
concentration level abhove TLV. Check TLV on the MSDS and with local authorities.

" Section 7: Handing and Storage_________

Precautions:

\Keep away from heat. Keep away from sources of ignition. Ground all equipment containing material. Do not ingest. Do not
breathe gasffumes/ vapar/spray. Never add water to this product. In case of insufficient ventilation, wear suitable respiratory
equipment. If ingested, seek medical advice immediately and show the container or the label. Avoid contact with skin and
eyes. Keep away from incompatibles such as oxidizing agents, reducing agents, metals, acids, alkalis.

Storage:
Store in a segregated and approved area. Keep container in a cool, well-ventilated area. Keep container tightly closed and

sealed until ready for use. Avoid all possible sources of ignition (spark or flame).

Sec‘t:on 8: Expostire ControlslPersonaI Protection -

Engineering Controls:
Provide exhaust ventilation or other engineering controls to keep the airborne concentrations of vapors below their respective
threshold limit value. Ensure that eyewash stations and safety showers are proximal to the work-station location.

Personal Protection;
Splash goggles. Synthetic apron. Vapor respirator. Be sure o use an approved/certified respirator or equivalent. Gloves
{impervious).

Personal Protection in Case of a Large Spill:

Splash goggles. Full suit. Vapor respirator. Boots. Gloves. A self contained breathing apparatus should be used to avoid
inhalation of the product. Suggested protective clothing might not be sufficient; consult a specialist BEFORE handling this
product.

Exposure Limits:

TWA: 10 STEL: 15 (ppm) [Australia] TWA: 25 STEL: 27 (mg/m3) [Australia] TWA: 10 STEL: 15 (ppm} from NIOSH TWA: 25
STEL: 37 {mg/m3) from NIOSH TWA: 10 STEL: 15 (ppm} [Canada] TWA: 26 STEL: 39 (mg/m3) [Canada] TWA: 25 STEL: 37
{mg/m3) TWA: 10 STEL: 15 (ppm) from ACGIH (TLV) [United States] [1999] TWA: 10 (ppm) from OSHA (PEL) [United States]
TWA: 25 (mg/m3) from OSHA (PEL) [United States]Consult local authorities for acceptable exposure limits.

Section 9: Physical and Chemical Properties. . . .
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Physical state and appearance: Liquid.

Odor: Pungent, vinegar-like, sour (Strong.)

Taste: Vinegar, sour {(Strong.)

Melecular Weight: 80.05 g/mole

Color: Colorless. Clear (Light.)

pH (1% soln/water): 2 [Acidic.]

Boiling Point; 118.1°C (244.6°F)

Melting Point: 16.6°C (61.9°F)

Critical Temperature: 321.67°C (611°F)

Specific Gravity: 1.049 (Water = 1)

Vapor Pressure: 1.5 kPa (@ 20°C)

Vapor Density: 2.07 (Air=1)

Volatility: Not available.

Odor Threshold: 0.48 ppm

Water/Oil Dist. Coeff.: The product is more soluble in water; log(oil/water) = -0.2
lonicity (in Water): Not available. ‘ .
Dispersion Properties: See solubility in water, diethyl ether, acetone.

Solubility:
Easily soluble in cold water, hot water. Soluble in diethyl ether, acetone. Miscible with Glyceral, alcohol, Benzene, Carbon
Tetrachloride. Practically inscluble in Carbon Disulfide.

Stability: The product is stable.

Instability Temperature: Not available.

Conditions of Instability: Heat, ignition sources, incompatible materials

Incompatibility with various substances: Reactive with oxidizing agents, reducing agents, metals, acids, alkalis.

Corrosivity:
Highly corrosive in presence of stainless steel(304). Slightly corrosive in presence of aluminum, of copper. Nen-corrosive in
presence of stainless steel(316).

Special Remarks on Reactivity:

Reacts violently with strong oxidizing agents, acetaldehyde, and acetic anhydride. Material can react with metals, strong
bases, amines, carbonates, hydroxides, phosphates, many oxides,cyanides, sulfides, chromic acid, nitric acid, hydrogen
peroxide, carbonates. ammonium nitrate, ammonium thiosulfate, chlorine trifiuoride, chlorosulfonic acid, perchloric acid,
permanganates, xylene, oleum, potassium hydroxide, sodium hydroxide, phosphorus isocyanate, ethylenediamine, ethylene
imine.

Special Remarks on Corrosivity: Moderate corrosive effect on bronze. No corrosion data on brass

Polymerization: Will not occur.

- gection 11: Toxicological Information

Routes of Entry: Absorbed through skin. Dermal contact. Eye contact. Inhalation. Ingestion.
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Toxicity to Animals:

WARNING: THE LC50 VALUES HEREUNDER ARE ESTIMATED ON THE BASIS OF A 4 HOUR EXPOSURE. Acute oral
toxicity (LD50): 3310 mg/kg [Rat]. Acute dermal toxicity (LD50): 1060 mgrkg [Rabbii]. Acute toxicity of the vapor (LC50): 5620
1 hours [Mouse].

Chronic Effects on Humans:
MUTAGENIC EFFECTS: Mutagenic for mammalian somatic cells. Mutagenic for bactetia and/or yeast. May cause damage to
the following organs: kidneys, mucous membranes, skin, teeth,

Other Toxic Effects on Humans:
Extremely hazardous in case of inhalation (lung corrosive). Very hazardous in case of skin contact (irritant), of ingestion, .
Hazardous in case of skin contact (corrosive, permeator), of eye contact (corrosive).

Special Remarks on Toxicity to Animals: Not available.

Special Remarks on Chronic Effects on Humans: May affect genetic material and may cause reproductive effects based on
animal data. No human data found.

Special Remarks on other Toxic Effects on Humans:

Acute Potential Health Effects: Skin: Extremely irritating and corrosive. Causes skin irritation (reddening and itching,
inflammation). May cause blistering , tissue damage and burns. Eyes: Extremely irtitating and corrosive. Causes eye itritation,
lactimation, redness, and pain. May cause burns, blurred vision, conjunctivitis, conjunctival and corneal destruction and
permanent injury. Inhalation: Causes severe respiratory tract irritation. Affects the sense organs (nose, ear, eye, taste),

and blood. May cause chemical pneumonitis, bronghitis, and pulmonary edema. Severe exposure may result in lung tissue
damage and corrosion (ufceration) of the mucous membranes. Inhalation may also cause rhinitis, sneezing, coughing,
oppressive feeling in the chest or chest pain, dyspnea, wheezing, tachypnea, cyanosis, salivation, nausea, giddiness,
muscular weakness. Ingestion: Moderately toxic. Corrosive. Causes gastrointestinal tract irritation (burning and pain of the
mouth, throat, and abdomen, coughing, ulceration, bleeding, nausea, abdomial spasms, vamiting, hematemesis, diarrhea.
May Also affect the liver (impaired liver function), behavior (convulsions, giddines, muscular weakness), and the urinary
system - kidneys (Hematuria, Albuminuria, Nephrosis, acute renal failure, acute tubular necrosis). May also cause dyspnea
or asphyxia. May also lead to shock, coma and death. Chronic Potential Health Effects: Chronic exposure via ingestion may
cause blackening or erosion of the teeth and jaw necrosis, pharyngitis, and gastritis. It may also behavior (similar to acute
ingestion), and metabolism (weight loss). Chronic exposure via inhalation may cause asthma and/or bronchitis with cough,
phlegm, and/or shortness of breath . It may also affect the blood (decreased leukocyte count), and urinary system (kidneys).
Repeated or prolonged skin contact may cause thickening, blackening, and cracking of the skin.

' Section 12: Ecological Information == 12

Ecotoxicity:
Ecotoxicity in water (LC50): 423 mg/l 24 hours [Fish {Goldfish)]. 88 ppm 96 hours [Fish {fathead minnow)]. 75 ppm 96 hours
[Fish (bluegill sunfish)]. =100 ppm 98 hours [Daphnia].

BODS5 and COD: BOD-5: 0.34-0.88 g oxygen/g

Products of Biodegradation:
Paossibly hazardous short term degradation products are not fikely. However, long term degradation products may arise.

Toxicity of the Products of Biodegradation: The products of degradation are less foxic than the product itself.

Special Remarks on the Products of Biodegradation: Not avaitable.

Waste Disposal:
Waste must be disposed of in accordance with federal, state and local environmental control regulations.

Section 14: Transport Information

DOT Classification:
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CLASS 3: Flammable liquid. Class 8: Corrosive material
Identification: : Acetic Acid, Glacial UNNA: 2788 PG: Il

Special Provisions for Transport: Not available.

Section 15; Other Regilatory Information . -0

Federal and State Regulations:

New York release reporting list: Acetic acid Rhode Island RTK hazardous substances: Acetic acid Pennsylvania RTK: Acetic
acid Florida; Acetic acid Minnesota: Acetic acid Massachusetts RTK: Acetic acid New Jersey: Acetic acid California Director's
List of Hazardous Subtances (8 CCR 339): Acetic acid TSCA 8(b) inventory: Acetic acid CERCLA: Hazardous substances.:
Acetic acid: 5000 lbs. (2268 kg)

Other Regulations:
OSHA: Hazardous by definition of Hazard Communication Standard (29 CFR 1910.1200). EINECS: This product is on the

European Inveniory of Existing Commercial Chemical Substances.
Other Classifications:

WHMIS (Canada): .
CLASS B-3: Combustible jiquid with a flash point between 37.8°C (100°F) and 93.3°C (200°F). CLASS E: Corrosive liquid.

DSCL (EEC):

R10- Flammable. R35- Causes severe burns. S23- Do not breathe gas/fumes/vapour/spray [***] 326- In case of contact with
eyes, rinse immediately with plenty of water and seek medical advice. 345- In case of accident or if you feel unwell, seek
medical advice immediately (show the label where possible).

HMIS (U.S.A)): .
Health Hazard: 3
Fire Hazard: 2
Reactivity: 0
Personal Protection: H
National Fire Protection Assaciation {U.8.A.):
Héalth: 3
Flammability: 2
Reactivity: 0
Specific hazalj‘d:

Protsclive Equipment: .
Gloves (impervious). Synthetic apron. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Wear
appropriate respirator when ventilation is inadequate. Splash goggles.

.. Section 16: Other Information

References: Not available.

Other Special Considerations: Not available.
Created: 10/09/2005 03:35 PM

Last Updated: 11/01/2010 12:00 PM

The information above is believed to be accurate and represents the best information currently available to us. However, we
make no warranty of merchantability ar any other warranly, express or implied, with respect to such information, and we assume
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no liability resulting from its use. Users should make their own investigations to determine the suitability of the information for
their particular purposes. In no event shall SeienceLab.cor be liable for any claims, losses; or ‘damages of any third party or for
fost profits or any special, indirect, incidental, consequential or exemplary, damages howsoever arising, even if ScienceLab.com
has been advised of the possibility of such damages.
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