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I. RESUMEN DE CATALIZADORES Y QUIMICOS

1. Catalyst Summary

XXX
. Effective K Expected
Item Description Catalyst Type ; Vol.(m?) Life Note
DI IV
. . To be
U-DC151 Dehydrogen PaIIadlun_'l(Pd) or PIatlnun_'l(Pt) 1.9 m? 10 years | confirmed by
Column on activated Al,Os carrier
vendor
2. Chemical Summary
LNCNNCNNCTIN
. . Initial Loading(| 1 day 2 years
Chemical | Service (15days) E consumption §) consumption Note
RO r
UF-85
Granulation (Urea: 25wt%,
UF-85 236.16 ton 15.74 ton 11336 ton H20: 15wt%,
System .
Formaldehyde :
60wWt%)
SN
Sulfuric Dust Sulfuric Acid
acid Scrubber 43.56 ton 2.90 ton 2091 ton (98Wt%)
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I1. ESPECIFICACION DE CATALIZADORES

1. U-DC151 Dehydrogen Column

Type

Specification
Size(mm)

Installed Volume(m®)
Column ID (mm)
Packing Height (mm)
Bulk Density(kg/m?®)

Performance Requirement

Expected Catalyst Life
Guaranteed Catalyst Life

Guaranteed Pressure Drop

Feed Composition

Palladium(Pd) or Platinum(Pt) on activated Al,O; carrier

Vendor to confirm
By Vendor
1.9

By Vendor

By Vendor

By Vendor

Vendor to guarantee Hydrogen Content in outlet CO, gas

(100 ppm max.)
10 years

By Vendor

< 0.5 kg/cm? (Pressure Drop shall include a pressure drop of

activated alumina balls(if required) and ballast balls)

Normal Case

Rated Case

Components

Vol %

Vol %

Oxygen

0.88

0.88

Nitrogen

3.49

3.49

Water Vapor

SAT.

SAT.

Carbon Dioxide

94.87

94.87

Hydrogen

0.77

0.77

Total Sulfur

1 ppm vol% max.

1 ppm vol% max.
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I11. HOJA DE DATOS DE SEGURIDAD DE
MATERIALES

1. UF-85

- Refer to attachments

2. Sulfuric acid

- Refer to attachments
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ARCHIVO ADJUNTO 1

Hoja de Datos de Seguridad de
Materiales de UF-85
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HESUON
Specialty Chemicals
Material Safety Data Sheet

Casco UF8S5 Concentrate

[1. Product and company identification ]
Product name Casco UF85 Concentrate
MSDS Number 000000100040
Product Type
Product use General Purpose Resin Applications
Manufacturer, Importer, Hexion Specialty Chemicals, Inc.
Supplier 610 South Second St

Springfield OR 97477
hazcom@hexion.com
Print date 24-JAN-2010

Telephone For Emergency Medical Assistance
Call Health & Safety Information Services, 1-866-303-6949

For Emergency Transportation Information
CHEMTREC US Domestic (800) 424-9300
CHEMTREC International (703) 527-3887
CANUTEC CA Domestic (613) 996-6666

For additional health and safety or regulatory information, call 1 888-
4-Hexion.

Part of the CASCO® Brand of Adhesives and Resins from Hexion

| 2. Hazards identification

Form Liquid
Odor Pungent
OSHA/HCS status This material is considered hazardous by the OSHA Hazard

Communication Standard (29 CFR 1910.1200).

Emergency overview DANGER!!
COMBUSTIBLE LIQUID AND VAPOR. MAY FORM EXPLOSIVE
MIXTURES WITH AIR. TOXIC IF INHALED. HARMFUL IN CONTACT
WITH SKIN OR IF SWALLOWED. CAUSES DIGESTIVE TRACT
AND EYE BURNS. INHALATION CAUSES HEADACHES,
DIZZINESS, DROWSINESS AND NAUSEA AND MAY LEAD TO
UNCONSCIOUSNESS. CAUSES SKIN IRRITATION. MAY CAUSE
ALLERGIC RESPIRATORY AND SKIN REACTION. MAY CAUSE
RESPIRATORY TRACT IRRITATION.

Potential acute health effects

Inhalation Can cause central nervous system (CNS) depression. Slightly irritating to
the respiratory system. May cause sensitization by inhalation. Toxic if
inhaled.

Ingestion Harmful if swallowed. Can cause central nervous system (CNS)

depression. Corrosive to the digestive tract. Causes burns.
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Skin Harmful in contact with skin. Irritating to skin. May cause sensitization by
skin contact.

Eyes Corrosive to eyes. Causes burns.

Potential chronic health effects

Chronic effects Some reports suggest that formaldehyde may cause respiratory
sensitization, such as asthma, and that preexisting respiratory and skin
disorders may be aggravated by exposure.

Carcinogenicity Contains material which can cause cancer. Risk of cancer depends on
duration and level of exposure.

Mutagenicity No known significant effects or critical hazards.
Teratogenicity No known significant effects or critical hazards.
Developmental effects No known significant effects or critical hazards.
Fertility effects No known significant effects or critical hazards.
Target organs Review Section 2 and 11 for any additional assessments.

Over-exposure signs/symptoms
Inhalation Adverse symptoms may include the following: nausea or vomiting,

respiratory tract irritation, coughing, headache, drowsiness/fatigue,
dizziness/vertigo, wheezing and breathing difficulties, unconsciousness,
asthma,

Ingestion Adverse symptoms may include the following: stomach pains, nausea or
vomiting, dizziness/vertigo, drowsiness/fatigue, headache,
unconsciousness, convulsion,

Skin Adverse symptoms may include the following: irritation, redness,

Eyes Adverse symptoms may include the following: pain, watering, redness,

Medical conditions aggravated  Pre-existing respiratory and skin disorders may be aggravated by over-

by over-exposure exposure to this product.

See section 11 for more detailed information on health effects and symptoms.

| 3. Composition/information on ingredients

Ingredient name CAS number %
Formaldehyde 50-00-0 10.0 - 30.0
Methanol 67-56-1 01 - 1.0

** Any applicable Canadian trade secret numbers will be listed in Section 15.

| 4. First aid measures

Eye contact Immediately flush eyes with plenty of water for at least 15 minutes,
occasionally lifting the upper and lower eyelids. Check for and remove
any contact lenses. Chemical burns must be treated promptly by a
physician. Get medical attention immediately.

Skin contact Flush contaminated skin with plenty of water. Remove contaminated
clothing and shoes. Wash contaminated clothing thoroughly with water
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Inhalation

Ingestion

Protection of first aid
personnel

Notes to physician

before removing it, or wear gloves. Continue to rinse for at least 10
minutes. In the event of any complaints or symptoms, avoid further
exposure. Wash clothing before reuse. Clean shoes thoroughly before
reuse. Get medical attention immediately.

Move exposed person to fresh air. If it is suspected that fumes are still
present, the rescuer should wear an appropriate mask or self-contained
breathing apparatus. Keep person warm and at rest. If not breathing, if
breathing is irregular or if respiratory arrest occurs, provide artificial
respiration or oxygen by trained personnel. It may be dangerous to the
person providing aid to give mouth-to-mouth resuscitation. If
unconscious, place in recovery position and get medical attention
immediately. Maintain an open airway. Loosen tight clothing such as a
collar, tie, belt or waistband. Get medical attention immediately. In the
event of any complaints or symptoms, avoid further exposure.

Wash out mouth with water. Do not induce vomiting unless directed to
do so by medical personnel. Never give anything by mouth to an
unconscious person. Get medical attention immediately.

No action shall be taken involving any personal risk or without suitable
training. It may be dangerous to the person providing aid to give mouth-
to-mouth resuscitation. Wash contaminated clothing thoroughly with
water before removing it, or wear gloves. If it is suspected that dust,
vapor, mist or gas are still present, the rescuer should wear an
appropriate mask or self-contained breathing apparatus.

No specific treatment. Treat symptomatically. Contact poison treatment
specialist immediately if large quantities have been ingested or inhaled.

See section 11 for more detailed information on health effects and symptoms.

| 5. Fire-fighting measures |

Flammability of the
product

Extinguishing media
Suitable

Not suitable

Special exposure hazards

Hazardous combustion
products

Special protective
equipment for fire-fighters

Combustible liquid. In a fire or if heated, a pressure increase will occur
and the container may burst, with the risk of a subsequent explosion.

Use dry chemical, CO2, water spray (fog) or foam.
Do not use water jet.

Promptly isolate the scene by removing all persons from the vicinity of
the incident if there is a fire. No action shall be taken involving any
personal risk or without suitable training. Move containers from fire
area if this can be done without risk. Use water spray to keep fire-
exposed containers cool.

Decomposition products may include the following materials: carbon
oxides,

Fire-fighters should wear appropriate protective equipment and self-
contained breathing apparatus (SCBA) with a full face-piece operated
in positive pressure mode.

| 6. Accidental release measures |

Personal precautions

1/24/2010

No action shall be taken involving any personal risk or without suitable
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training. Evacuate surrounding areas. Keep unnecessary and
unprotected personnel from entering. Do not touch or walk through
spilled material. Shut off all ignition sources. No flares, smoking or
flames in hazard area. Provide adequate ventilation. Wear appropriate
respirator when ventilation is inadequate. Put on appropriate personal
protective equipment (see section 8). Do not breathe dust, vapor, mist

or gas.
Environmental Avoid dispersal of spilled material and runoff and contact with soil,
precautions waterways, drains and sewers. Inform the relevant authorities if the
product has caused environmental pollution (sewers, waterways, soil or
air).
Large spill Stop leak if without risk. Move containers from spill area. Approach

release from upwind. Prevent entry into sewers, water courses,
basements or confined areas. Wash spillages into an effluent treatment
plant or proceed as follows. Contain and collect spillage with non-
combustible, absorbent material e.g. sand, earth, vermiculite or
diatomaceous earth and place in container for disposal according to
local regulations (see section 13). Use spark-proof tools and explosion-
proof equipment. Dispose of via a licensed waste disposal contractor.
Contaminated absorbent material may pose the same hazard as the
spilled product. Note: see section 1 for emergency contact information
and section 13 for waste disposal.

Small spill Stop leak if without risk. Move containers from spill area. Dilute with
water and mop up if water-soluble or absorb with an inert dry material
and place in an appropriate waste disposal container. Use spark-proof
tools and explosion-proof equipment. Dispose of via a licensed waste
disposal contractor.

| 7. Handling and storage

Handling Put on appropriate personal protective equipment (see section 8).
Eating, drinking and smoking should be prohibited in areas where this
material is handled, stored and processed. Workers should wash
hands and face before eating, drinking and smoking. Persons with a
history of skin sensitization problems or asthma, allergies or chronic or
recurrent respiratory disease should not be employed in any process in
which this product is used. Do not get in eyes or on skin or clothing. Do
not ingest. Use only with adequate ventilation. Wear appropriate
respirator when ventilation is inadequate. Do not enter storage areas
and confined spaces unless adequately ventilated. Keep in the original
container or an approved alternative made from a compatible material,
kept tightly closed when not in use. Store and use away from heat,
sparks, open flame or any other ignition source. Use explosion-proof
electrical (ventilating, lighting and material handling) equipment. Use
non-sparking tools. Take precautionary measures against electrostatic
discharges. To avoid fire or explosion, dissipate static electricity during
transfer by grounding and bonding containers and equipment before
transferring material. Follow US NFPA 30, "Flammable & Combustible
Liquids Code", or other national, state and local codes on safe handling
of flammable liquids. Train workers in the recognition and prevention of
hazards associated with the storage, handling and transfer of
flammable liquids in the plant. Empty containers retain product residue
and can be hazardous. Do not reuse container. Do not breathe dust,
vapor, mist or gas.

Storage Store in an area designated for storage of flammable liquids (See
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NFPA 30 and OSHA 29 CFR 1910.106). Store in original container
protected from direct sunlight in a dry, cool and well-ventilated area,
away from incompatible materials (see section 10) and food and drink.
Eliminate all ignition sources. Separate from oxidizing materials. Keep
container tightly closed and sealed until ready for use. Containers that
have been opened must be carefully resealed and kept upright to
prevent leakage. Do not store in unlabeled containers. Use appropriate
containment to avoid environmental contamination.

| 8. Exposure controls/personal protection

Ingredient name
Formaldehyde

Occupational exposure limits

ACGIH TLYV Ceiling
0.37 mg/m3 0.3 ppm

OSHA PEL Z2 8-hr TWA
0.75 ppm

OSHA PEL Z2 STEL (15 mins)
2 ppm

Consult local authorities for acceptable exposure limits.

Recommended
monitoring procedures

Engineering measures

Hygiene measures

Respiratory

Hands

Eyes

1/24/2010

If this product contains ingredients with exposure limits, personal,
workplace atmosphere or biological monitoring may be required to
determine the effectiveness of the ventilation or other control measures
and/or the necessity to use respiratory protective equipment.

Use only with adequate ventilation. Use process enclosures, local
exhaust ventilation or other engineering controls to keep worker
exposure to airborne contaminants below any recommended or
statutory limits. The engineering controls also need to keep gas, vapor
or dust concentrations below any lower explosive limits. Use
explosion-proof ventilation equipment.

Wash hands, forearms and face thoroughly after handling chemical
products, before eating, smoking and using the lavatory and at the end
of the working period. Appropriate techniques should be used to
remove potentially contaminated clothing. Wash contaminated clothing
before reusing. Ensure that eyewash stations and safety showers are
close to the workstation location.

Use a properly fitted, air-purifying or air-fed respirator complying with
an approved standard if a risk assessment indicates this is necessary.
Respirator selection must be based on known or anticipated exposure
levels, the hazards of the product and the safe working limits of the
selected respirator.

Chemical-resistant, impervious gloves complying with an approved
standard should be worn at all times when handling chemical products
if a risk assessment indicates this is necessary.

Safety eyewear complying with an approved standard should be used
when a risk assessment indicates this is necessary to avoid exposure
to liquid splashes, mists or dusts.
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Skin Personal protective equipment for the body should be selected based
on the task being performed and the risks involved and should be
approved by a specialist before handling this product.

Environmental exposure Emissions from ventilation or work process equipment should be

controls checked to ensure they comply with the requirements of environmental
protection legislation.in some cases, fume scrubbers, filters or
engineering modifications to the process equipment will be necessary
to reduce emissions to acceptable levels.

| 9. Physical and chemical properties

Form Liquid

Flash point 75 °C(167 °F)
Auto-ignition temperature 420 °C
Flammable limits

Lower: Approx. 7 %(V)
Upper: Approx. 70 %(V)
Color Clear, colorless/colourless
Odor Pungent
pH 55-8.5@ 25 °C(77 °F)
Boiling point Approx. 100 °C(212 °F)
Freezing Point Not available
Relative density Approx. 1.300
Vapor pressure Approx. 40 mm Hg @ 39 °C(102 °F)
Odor threshold Not available
Solubility Infinite
Partition coefficient: n- Not available
octanol/water
Evaporation rate Less than 1 (n-Butyl acetate=1)
Vapor density Approx. 1
| 10. Stability and reactivity
Stability Hazardous polymerization may occur under certain conditions of

storage or use.

Conditions to avoid Avoid all possible sources of ignition (spark or flame). Do not
pressurize, cut, weld, braze, solder, drill, grind or expose containers
to heat or sources of ignition. Avoid exposure - obtain special
instructions before use.

Materials to avoid Reactive or incompatible with the following materials: oxidizing
materials, acids,

Hazardous decomposition Decomposition products may include the following materials: carbon

products monoxide, carbon dioxide, aldehydes (including formaldehyde),

hydrogen cyanide particulate matter, other organic compounds,

| 11. Toxicological information

Acute toxicity

Ingredient name

Formaldehyde
LD50 Oral Mouse 42 mg/kg
LD50 Oral Guinea 260 mg/kg

pig

LD50 Oral Rat 800 mg/kg
LC50 Inhalation Mouse 0.454 mg/l/4 h
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LC50 Inhalation Mouse 0.505 mg//2 h

LC50 Inhalation Rat 0.578 mg/l/2 h

LC50 iInhalation Rat 250 ppm/2 h

LD50 Dermal Rabbit 270 mg/kg
Methanol

LD50 Oral Rat 5,600 mg/kg

LC50 Inhalation Rat 64000 ppm/4 h

LD50 Dermal Rabbit 15,800 mg/kg

Other Toxicological Information
Carcinogenicity

Conclusion/Summary OSHA regulates formaldehyde as a potential human carcinogen. See
the OSHA Formaldehyde Workplace Standard at 29CFR 1910.1048.
Rats chronically exposed to 14 ppm formaldehyde contracted nasal
cancer. The National Toxicology Program (NTP) has listed
formaldehyde as a probable human carcinogen. The International
Agency for Research on Cancer (IARC) has concluded formaldehyde
is carcinogenic to humans. Safe handling and use instructions are
provided in this MSDS and in the OSHA Formaldehyde Workplace
Standard at 29CFR1910.1048. OSHA has identified 0.5 ppm as the
"Action Level". Please review and understand the guidance contained
in this MSDS and refer to the OSHA Formaldehyde Standard for
regulatory requirements that may be applicable to your operation and
use. For further information and a review of various studies, go to
www.osha.gov/SLTC/formaldehyde, www.iarc.fr and other authoritative
websites.

Classification
Ingredient name

Formaldehyde
ACGIH Suspected human carcinogen.
IARC IARC Group 1, carcinogenic to humans
NTP NTP reasonably anticipated to be carcinogenic
OSHA OSHA cancer potential
Methanol
ACGIH Not classified
IARC Not classified
NTP Not listed

OSHA Not regulated

| 12. Ecological information

Environmental effects
No known significant effects or critical hazards.

Aguatic ecotoxicity
Ingredient name

Formaldehyde
Fresh water Acute LC50 24.1 mg//4 d Fathead minnow
Fresh water Acute LC50 40 mg/l/4 d Bluegill
Fresh water Acute LC50 40 mg/l/4 d Rainbow trout,donaldson
trout
Methanol

Fresh water Acute LC50 28,200 mg/I/96 h Fathead minnow

Fresh water Acute LC50 20,100 mg/I/96 h Rainbow trout,donaldson
trout

Fresh water Acute EC50 13,000 mg/l/96 h Rainbow trout,donaldson
trout
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Fresh water  Acute LC50 15,400 mg/l/96 h Bluegill
Fresh water Acute EC50 12,700 mg/i/96 h Bluegill
Fresh water Acute EC50 28,900 mg/I/96 h Fathead minnow

Other adverse effects
No known significant effects or critical hazards.

| 13. Disposal considerations

Waste disposal The generation of waste should be avoided or minimized wherever
possible. Dispose of surplus and non-recyclable products via a licensed
waste disposal contractor. Disposal of this product, solutions and any by-
products should at all times comply with the requirements of
environmental protection and waste disposal legislation and any regional
local authority requirements. Avoid dispersal of spilled material and runoff
and contact with soil, waterways, drains and sewers.

| 14. Transportation

The data provided in this section is for information only and may not be specific to your package size or
mode of transport. You will need to apply the appropriate regulations to properly classify your shipment
for transportation.

International transport requlations

Regulatory UN Proper shipping name Classes/*PG Reportable
information number Quantity (RQ)
CFR 3082 ENVIRONMENTALLY Class 9 Ill

HAZARDOUS SUBSTANCE,

LIQUID, N.O.S. (Formaldehyde)
TDG Non-regulated
IMO/IMDG 3082 ENVIRONMENTALLY Class 9 Il

HAZARDOUS SUBSTANCE,

LIQUID, N.O.S.

*PG : Packing group

| 15. Regulatory information

US requlations
HCS Classification Combustible liquid, Toxic material, Corrosive material, Sensitizing material, Carcinogen

U.S. Federal SARA 311/312 Classification Immediate (acute) health hazard, Delayed (chronic)
regulations health hazard, reactive, Fire hazard

SARA 313 - Supplier Notification

This product contains the following toxic chemical(s) subject to the reporting
requirements of Section 313 of Title Ill of the Superfund Amendments and
Reauthorization Act of 1986, and Subpart C-Supplier Notification Requirement of 40
CFR Part 372.

Formaldehyde - 50-00-0 ( 22.00%),

SARA 302 Extremely Hazardous Substances The following components are listed:
Formaldehyde,

State regulations Massachusetts RTK Substances The following components are listed:
Formaldehyde,

New Jersey RTK Hazardous Substances The following components are listed:
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Formaldehyde,

Per;nsylvania RTK Hazardous Substances The following components are listed:
Formaldehyde,

California Prop. 65: WARNING: This product contains a chemical known to the State
of California to cause cancer. Formaldehyde - 50-00-0,

Canada

WHMIS (Canada) Class B-3: Combustibie liquid with a flash point between 37.8°C (100°F) and 93.3°C
(200°F).
Class D-1A: Material causing immediate and serious toxic effects (Very toxic).
Class D-2A: Material causing other toxic effects (Very toxic).
Class D-2B: Material causing other toxic effects (Toxic).
Class E: Corrosive material

Canadian lists Canadian NPRI: The following components are listed: Formaldehyde,

International regulations
Chemical inventories Europe inventory All components are listed or exempted.

Australia inventory (AICS) All components are listed or exempted.

China inventory (IECSC) All components are listed or exempted.

Japan inventory (ENCS) All components are listed or exempted.

Japan inventory (ISHL) Not determined.

Korea inventory (KECI) All components are listed or exempted.

New Zealand Inventory of Chemicals (NZIoC) Not determined.

Philippines inventory (PICCS) All components are listed or exempted.
Canada inventory All components are listed or exempted.

United States inventory (TSCA 8b) All components are listed or exempted.

| 16. Other information

Hazardous Material Health : 3

Information System Il Flammability: 2

(U.S.A)) Physical hazards : 0
Chronic : *

Caution: HMIS® ratings are based on a 0-4 rating scale, with 0 representing minimal hazards or risks, and 4
representing significant hazards or risks Although HMIS® ratings are not required on MSDSs under 29 CFR
1910.1200, the preparer may choose to provide them. HMIS® ratings are to be used with a fully implemented
HMIS® program. HMIS® is a registered mark of the National Paint & Coatings Association (NPCA). HMIS®
materials may be purchased exclusively from J. J. Keller (800) 327-6868.

The customer is responsible for determining the PPE code for this material.

Prepared by Product Safety & Regulatory Compliance Group, (614)225-4778
Date of issue 31-DEC-2008

Date of printing 24-JAN-2010

Version 4.0

Notice to reader

The information provided herein was believed by Hexion Specialty Chemicals ("Hexion") to be
accurate at the time of preparation or prepared from sources believed to be reliable, but it is the
responsibility of the user to investigate and understand other pertinent sources of information, to
comply with all laws and procedures applicable to the safe handling and use of the product and to
determine the suitability of the product for its intended use. All products supplied by Hexion are
subject to Hexion's terms and conditions of sale. HEXION MAKES NO WARRANTY, EXPRESS OR
IMPLIED, CONCERNING THE PRODUCT OR THE MERCHANTABILITY OR FITNESS THEREOF
FOR ANY PURPOSE OR CONCERNING THE ACCURACY OF ANY INFORMATION PROVIDED BY
HEXION, except that the product shall conform to Hexion's specifications. Nothing contained herein
constitutes an offer for the sale of any product.

®and ™ Licensed trademarks of Hexion Specialty Chemicals, Inc.
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ARCHIVO ADJUNTO 2

Hoja de Datos de Seguridad de
Materiales de Acido Sulftrico
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Health 3

Science Lab.com

Chemicals & Laboratory Equipment

Fire 1]

Reactivity 2

Personal
Protection

Material Safety Data Sheet
Sulfuric acid MSDS

Section 1: Chemical Product and Company Identification

Product Name: Sulfuric acid Contact Information:
Catalog Codes: SLS2539, SLS1741, SLS3166, SLS2371, 30i9“09|a_b-00m, Inc.
SLS3793 14025 Smith Rd.

Houston, Texas 77396
CAS#: 7664-93-9 US Sales: 1-800-901-7247
RTECS: WS5600000 International Sales: 1-281-441-4400
TSCA: TSCA 8(b) inventory: Sulfuric acid Order Online: Sciencel.ab.com
CHEMTREC (24HR Emergency Telephone), call:
1-800-424-9300

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

Cl#: Not applicable.
Synonym: Oil of Vitriol; Sulfuric Acid
Chemical Name: Hydrogen sulfate

Chemical Formula: H2-SO4

For non-emergency assistance, call: 1-281-441-4400

Section 2: Composition and Information on Ingredients

Composition:

Name CAS # % by Weight
Sulfuric acid 7664-93-9 95-98

Toxicological Data on Ingredients: Sulfuric acid: ORAL (LD50): Acute: 2140 mg/kg [Rat.]. VAPOR (LC50): Acute: 510 mg/m
2 hours [Rat]. 320 mg/m 2 hours [Mouse].

Section 3: Hazards Identification

Potential Acute Health Effects:

Very hazardous in case of skin contact (corrosive, irritant, permeator), of eye contact (irritant, corrosive), of ingestion,

of inhalation. 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. Severe over-exposure can result in death. Inflammation of
the eye is characterized by redness, watering, and itching. Skin inflammation is characterized by itching, scaling, reddening,
or, occasionally, blistering.

Potential Chronic Health Effects:

CARCINOGENIC EFFECTS: Classified 1 (Proven for human.) by IARC, + (Proven.) by OSHA. Classified A2 (Suspected for
human.) by ACGIH. MUTAGENIC EFFECTS: Not available. TERATOGENIC EFFECTS: Not available. DEVELOPMENTAL
TOXICITY: Not available. The substance may be toxic to kidneys, lungs, heart, cardiovascular system, upper respiratory tract,
eyes, teeth. Repeated or prolonged exposure to the substance can produce target organs damage. Repeated or prolonged
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contact with spray mist may produce chronic eye irritation and severe skin irritation. Repeated or prolonged exposure to spray
mist may produce respiratory tract irritation leading to frequent attacks of bronchial infection. Repeated exposure to a highly
toxic material may produce general deterioration of health by an accumulation in one or many human organs.

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, infectious or
corrosive. Seek immediate medical attention.

Ingestion:
Do NOT induce vomiting 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: Non-flammable.
Auto-Ignition Temperature: Not applicable.
Flash Points: Not applicable.

Flammable Limits: Not applicable.

Products of Combustion:

Products of combustion are not available since material is non-flammable. However, products of decompostion include fumes
of oxides of sulfur. Will react with water or steam to produce toxic and corrosive fumes. Reacts with carbonates to generate
carbon dioxide gas. Reacts with cyanides and sulfides to form poisonous hydrogen cyanide and hydrogen sulfide respectively.

Fire Hazards in Presence of Various Substances: Combustible materials

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 explosive in presence of oxidizing materials.

Fire Fighting Media and Instructions: Not applicable.

Special Remarks on Fire Hazards:

Metal acetylides (Monocesium and Monorubidium), and carbides ignite with concentrated sulfuric acid. White Phosphorous +
boiling Sulfuric acid or its vapor ignites on contact. May ignite other combustible materials. May cause fire when sulfuric acid
is mixed with Cyclopentadiene, cyclopentanone oxime, nitroaryl amines, hexalithium disilicide, phorphorous (lll) oxide, and
oxidizing agents such as chlorates, halogens, permanganates.
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Special Remarks on Explosion Hazards:
Mixturesofsulfuricacidandanyofthefollowingcanexplode:p-nitrotoluene,pentasi
I v e r trihydroxydiaminophosphate, perchlorates, alcohols with strong hydrogen peroxide, ammonium tetraperoxychromate,
mercuric nitrite, potassium chlorate, potassium permanganate with potassium chloride, carbides, nitro compounds, nitrates,
carbides, phosphorous, iodides, picratres, fulminats, dienes, alcohols (when heated) Nitramide decomposes explosively

on contact with concentrated sulfuric acid. 1,3,5-Trinitrosohexahydro-1,3,5-triazine + sulfuric acid causes explosive
decompositon.

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 container. If
necessary: Neutralize the residue with a dilute solution of sodium carbonate.

Large Spill:

Corrosive liquid. Poisonous liquid. Stop leak if without risk. Absorb with DRY earth, sand or other non-combustible material.
Do not get water inside container. Do not touch spilled material. Use water spray curtain to divert vapor drift. Use water spray
to reduce vapors. 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 above TLV. Check TLV on the MSDS and with local authorities.

Section 7: Handling and Storage

Precautions:

Keep locked up.. Keep container dry. Do not ingest. Do not breathe gas/fumes/ vapor/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, combustible materials, organic materials, metals, acids, alkalis, moisture. May corrode metallic surfaces. Store in a
metallic or coated fiberboard drum using a strong polyethylene inner package.

Storage:
Hygroscopic. Reacts. violently with water. Keep container tightly closed. Keep container in a cool, well-ventilated area. Do not
store above 23°C (73.4°F).

Section 8: Exposure Controls/Personal 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:
Face shield. Full suit. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Gloves. Boots.

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: 1 STEL: 3 (mg/m3) [Australia] Inhalation TWA: 1 (mg/m3) from OSHA (PEL) [United States] Inhalation TWA: 1 STEL: 3
(mg/m3) from ACGIH (TLV) [United States] [1999] Inhalation TWA: 1 (mg/m3) from NIOSH [United States] Inhalation TWA: 1
(mg/m3) [United Kingdom (UK)]Consult local authorities for acceptable exposure limits.

Section 9: Physical and Chemical Properties
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Physical state and appearance: Liquid. (Thick oily liquid.)
Odor: Odorless, but has a choking odor when hot.

Taste: Marked acid taste. (Strong.)

Molecular Weight: 98.08 g/mole

Color: Colorless.

pH (1% soln/water): Acidic.

Boiling Point:
270°C (518°F) - 340 deg. C Decomposes at 340 deg. C

Melting Point: -35°C (-31°F) to 10.36 deg. C (93% to 100% purity)
Critical Temperature: Not available.

Specific Gravity: 1.84 (Water = 1)

Vapor Pressure: Not available.

Vapor Density: 3.4 (Air=1)

Volatility: Not available.

Odor Threshold: Not available.

Water/Oil Dist. Coeff.: Not available.

lonicity (in Water): Not available.

Dispersion Properties: See solubility in water.

Solubility:
Easily soluble in cold water. Sulfuric is soluble in water with liberation of much heat. Soluble in ethyl alcohol.

Section 10: Stability and Reactivity Data

Stability: The product is stable.
Instability Temperature: Not available.

Conditions of Instability:
Conditions to Avoid: Incompatible materials, excess heat, combustible material materials, organic materials, exposure to moist
air or water, oxidizers, amines, bases. Always add the acid to water, never the reverse.

Incompatibility with various substances:
Reactive with oxidizing agents, reducing agents, combustible materials, organic materials, metals, acids, alkalis, moisture.

Corrosivity:
Extremely corrosive in presence of aluminum, of copper, of stainless steel(316). Highly corrosive in presence of stainless
steel(304). Non-corrosive in presence of glass.

Special Remarks on Reactivity:

Hygroscopic. Strong oxidizer. Reacts violently with water and alcohol especially when water is added to the product.
Incompatible (can react explosively or dangerously) with the following: ACETIC ACID, ACRYLIC ACID, AMMONIUM
HYDROXIDE, CRESOL, CUMENE, DICHLOROETHYL ETHER, ETHYLENE CYANOHYDRIN, ETHYLENEIMINE, NITRIC
ACID, 2-NITROPROPANE, PROPYLENE OXIDE, SULFOLANE, VINYLIDENE CHLORIDE, DIETHYLENE GLYCOL
MONOMETHYL ETHER, ETHYL ACETATE, ETHYLENE CYANOHYDRIN, ETHYLENE GLYCOL MONOETHYL ETHER
ACETATE, GLYOXAL, METHYL ETHYL KETONE, dehydrating agents, organic materials, moisture (water), Acetic anhydride,
Acetone, cyanohydrin, Acetone+nitric acid, Acetone + potassium dichromate, Acetonitrile, Acrolein, Acrylonitrile, Acrylonitrile
+water, Alcohols + hydrogen peroxide, ally compounds such as Allyl alcohol, and Allyl Chloride, 2-Aminoethanol, Ammonium
hydroxide, Ammonium triperchromate, Aniline, Bromate + metals, Bromine pentafluoride, n-Butyraldehyde, Carbides, Cesium
acetylene carbide, Chlorates, Cyclopentanone oxime, chlorinates, Chlorates + metals, Chlorine trifluoride, Chlorosulfonic
acid, 2-cyano-4-nitrobenzenediazonium hydrogen sulfate, Cuprous nitride, p-chloronitrobenzene, 1,5-Dinitronaphthlene +
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sulfur, Diisobutylene, p-dimethylaminobenzaldehyde, 1,3-Diazidobenzene, Dimethylbenzylcarbinol + hydrogen peroxide,
Epichlorohydrin, Ethyl alcohol + hydrogen peroxide, Ethylene diamine, Ethylene glycol and other glycols, , Ethylenimine,
Fulminates, hydrogen peroxide, Hydrochloric acid, Hydrofluoric acid, lodine heptafluoride, Indane + nitric acid, Iron, Isoprene,
Lithium silicide, Mercuric nitride, Mesityl oxide, Mercury nitride, Metals (powdered), Nitromethane, Nitric acid + glycerides,
p-Nitrotoluene, Pentasilver trihydroxydiaminophosphate, Perchlorates, Perchloric acid, Permanganates + benzene, 1-
Phenyl-2-methylpropyl alcohol + hydrogen peroxide, Phosphorus, Phosphorus isocyanate, Picrates, Potassium tert-butoxide,
Potassium chlorate, Potassium Permanganate and other permanganates, halogens, amines, Potassium Permanganate +
Potassium chloride, Potassium Permanganate + water, Propiolactone (beta)-, Pyridine, Rubidium aceteylene carbide, Silver
permanganate, Sodium, Sodium carbonate, sodium hydroxide, Steel, styrene monomer, toluene + nitric acid, Vinyl acetate,
Thalium (I) azidodithiocarbonate, Zinc chlorate, Zinc lodide, azides, carbonates, cyanides, sulfides, sulfites, alkali hydrides,
carboxylic acid anhydrides, nitriles, olefinic organics, aqueous acids, cyclopentadiene, cyano-alcohols, metal acetylides,
Hydrogen gas is generated by the action of the acid on most metals (i.e. lead, copper, tin, zinc, aluminum, etc.). Concentrated
sulfuric acid oxidizes, dehydrates, or sulfonates most organic compounds.

Special Remarks on Corrosivity:
Non-corrosive to lead and mild steel, but dillute acid attacks most metals. Attacks many metals releasing hydrogen. Minor
corrosive effect on bronze. No corrosion data on brass or zinc.

Polymerization: Will not occur.

Section 11: Toxicological Information

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

Toxicity to Animals:
WARNING: THE LC50 VALUES HEREUNDER ARE ESTIMATED ON THE BASIS OF A 4-HOUR EXPOSURE. Acute oral
toxicity (LD50): 2140 mg/kg [Rat.]. Acute toxicity of the vapor (LC50): 320 mg/m3 2 hours [Mouse].

Chronic Effects on Humans:

CARCINOGENIC EFFECTS: Classified 1 (Proven for human.) by IARC, + (Proven.) by OSHA. Classified A2 (Suspected
for human.) by ACGIH. May cause damage to the following organs: kidneys, lungs, heart, cardiovascular system, upper
respiratory tract, eyes, teeth.

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

Special Remarks on Toxicity to Animals: Not available.

Special Remarks on Chronic Effects on Humans:

Mutagenicity: Cytogenetic Analysis: Hamster, ovary = 4mmol/L Reproductive effects: May cause adverse reproductive effects
based on animal data. Developmental abnormalities (musculoskeletal) in rabbits at a dose of 20 mg/m3 for 7 hrs.(RTECS)
Teratogenecity: neither embryotoxic, fetoxic, nor teratogenetic in mice or rabbits at inhaled doses producing some maternal
toxicity

Special Remarks on other Toxic Effects on Humans:

Acute Potential Health Effects: Skin: Causes severe skin irritation and burns. Continued contact can cause tissue necrosis.
Eye: Causes severe eye irritation and burns. May cause irreversible eye injury. Ingestion: Harmful if swallowed. May cause
permanent damage to the digestive tract. Causes gastrointestial tract burns. May cause perforation of the stomach, Gl
bleeding, edema of the glottis, necrosis and scarring, and sudden circulatory collapse(similar to acute inhalation). It may

also cause systemic toxicity with acidosis. Inhalation: May cause severe irritation of the respiratory tract and mucous
membranes with sore throat, coughing, shortness of breath, and delayed lung edema. Causes chemical burns to the repiratory
tract. Inhalation may be fatal as a result of spasm, inflammation, edema of the larynx and bronchi, chemical pneumonitis,

and pulmonary edema. Cause corrosive action on mucous membranes. May affect cardiovascular system (hypotension,
depressed cardiac output, bradycardia). Circulatory collapse with clammy skin, weak and rapid pulse, shallow respiration, and
scanty urine may follow. Circulatory shock is often the immediate cause of death. May also affect teeth(changes in teeth and
supporting structures - erosion, discoloration). Chronic Potential Health Effects: Inhalation: Prolonged or repeated inhalation
may affect behavior (muscle contraction or spasticity), urinary system (kidney damage), and cardiovascular system, heart
(ischemic heart leisons), and respiratory system/lungs(pulmonary edema, lung damage), teeth (dental discoloration, erosion).
Skin: Prolonged or repeated skin contact may cause dermatitis, an allergic skin reaction.
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Section 12: Ecological Information

Ecotoxicity: Ecotoxicity in water (LC50): 49 mg/l 48 hours [bluegill/sunfish].
BODS5 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 products of degradation are less toxic than the product itself.

Special Remarks on the Products of Biodegradation: Not available.

Section 13: Disposal Considerations

Waste Disposal:

Sulfuric acid may be placed in sealed container or absorbed in vermiculite, dry sand, earth, or a similar material. It may also
be diluted and neutralized. Be sure to consult with local or regional authorities (waste regulators) prior to any disposal. Waste
must be disposed of in accordance with federal, state and local environmental control regulations.

Section 14: Transport Information

DOT Classification: Class 8: Corrosive material
Identification: : Sulfuric acid UNNA: 1830 PG: II

Special Provisions for Transport: Not available.

Section 15: Other Regulatory Information

Federal and State Regulations:

lllinois toxic substances disclosure to employee act: Sulfuric acid New York release reporting list: Sulfuric acid Rhode
Island RTK hazardous substances: Sulfuric acid Pennsylvania RTK: Sulfuric acid Minnesota: Sulfuric acid Massachusetts
RTK: Sulfuric acid New Jersey: Sulfuric acid California Director's List of Hazardous Substances (8 CCR 339): Sulfuric acid
Tennessee RTK: Sulfuric acid TSCA 8(b) inventory: Sulfuric acid SARA 302/304/311/312 extremely hazardous substances:
Sulfuric acid SARA 313 toxic chemical notification and release reporting: Sulfuric acid CERCLA: Hazardous substances.:
Sulfuric acid: 1000 Ibs. (453.6 kg)

Other Regulations:
OSHA: Hazardous by definition of Hazard Communication Standard (29 CFR 1910.1200). EINECS: This product is on the
European Inventory of Existing Commercial Chemical Substances.

Other Classifications:

WHMIS (Canada):
CLASS D-1A: Material causing immediate and serious toxic effects (VERY TOXIC). CLASS E: Corrosive liquid.

DSCL (EEC):

R35- Causes severe burns. S2- Keep out of the reach of children. S26- In case of contact with eyes, rinse immediately with
plenty of water and seek medical advice. S30- Never add water to this product. S45- 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: 0

Reactivity: 2
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Personal Protection:
National Fire Protection Association (U.S.A.):
Health: 3
Flammability: O
Reactivity: 2
Specific hazard:

Protective Equipment:
Gloves. Full suit. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Wear appropriate respirator
when ventilation is inadequate. Face shield.

Section 16: Other Information

References:

-Material safety data sheet emitted by: la Commission de la Santé et de la Sécurité du Travail du Québec. -The Sigma-Aldrich
Library of Chemical Safety Data, Edition Il. -Hawley, G.G.. The Condensed Chemical Dictionary, 11e ed., New York N.Y., Van
Nostrand Reinold, 1987.

Other Special Considerations: Not available.
Created: 10/09/2005 11:58 PM
Last Updated: 06/09/2012 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 or any other warranty, express or implied, with respect to such information, and we assume
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 ScienceLab.com be liable 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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