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« LD50 (Lethal Dose , 50%)

* [s the amount of an ingested substance that kills 50 percent of a test
sample. It is expressed in mg/kg, or milligrams of substance per
kilogram of body weight.

« LC50 (Lethal Concentration, 50%)

e e

y ey AcctyF siylic D5 200 ma/ig Oldorless white | Gastrae distress, confusion, pay choss,
a0d GOy (rat, oeal) crystal stupor, Finging n ears, drowsiness,
hyperventilation
Table salt Sodium chiorde LDy, 3 gig White cubic crystal | Eye irritant, clevated blood pressure
NaCl (rat, oral)
12357 mafkg
(human, oeal)
Thicach Chlorine Ty 850 mghhg Greenmsh colored | Coetosive 1o cyes, skin, respiratory
(fumes) Clz (rat, inhaled) £, amber liquid, | tract, nausea, vomiting, pulmonary
pongertodor | edema
Helium Helum Not established Odorless colorless | Dizxiness, mauses, simple asphyxant
He g
Loschel mushroom Gyromitzin 1Dy 200 mgfkg Nausca, vomiting, severe lner
CHNO (rat, oeal) damage, coma, convulsions
Arscn Arschx, arsmc LDy I5mghkg Grey, metallic Acutes imitates the yes, skin,
noxde (rat, oral) crystals resperatory tract, and rausea. Chronic
As, A0, comvulsions, tisvus legrons,
hemorrhage, kidney impasment
Sugar Ghucose 1Dse 30 ghg Sweel white powder | Depressed activity, gastrointestinal
[STRN (rat, oral) disturbances. If diabetaca heart
discase, blindness, nerve damsge,
kidney damage
Tron tablets. Tron sulfate ~Sadult blets toxic | Grayish whate | Nausea, vomiting, diarrhea, black
FeSO, for a 3 year old powder stool, liver damage, coma
Lead Lead Lowest published Bhassh or silvery Acute —headache, imsomnia, joint
Pb dose 450 solid pain. Chroniceanemas, kidney
(human, ceal) disease, reproductive and
developmental toin.
Snake venom asbungarolonan Not available Large protem Paralyss, suffocation, loss of
CraallezNohanSt1 molecule CONCIOUSnESS, SCLrEs,
hemorrhaging into tssues
Cola Caffcine 1Dy, 190 mafig White odoricss ‘Acute renal Bilure, nausca, psychosis,
CyHNO; (dog, oral) powder or crystals | hemorrhage, increased pulse,
convulsions
‘Alcobol Ethanol LD 7060 mgfkg Colorless liquad, | Nausea, headache, vomitung,
ColleO (rat, oral) pleasant odos dizzmess, pervous system
confussion, loss of consciousness.
Viamn A Retinol LD, 2000 mgfke Yellow catals, | Convulsions, uncomcrousnces,
Cyl0 (rat, oeal) arange sold reproductive toxin
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Hazardous Chemical Name

UN No. 1234
CAS No. 12-23-3

DANGER

Flammable gas. Heating may cause a fire.
Causes eye irritation.

Store in a dry place. Protect from sunlight.

Keep away from heat/open flames/hot surfaces.
In case of fire: Evacuate area. Fight fire remotely
due to risk of explosion. Read label before use.

Company Name - 123 Chemical Blvd - Sanford, FL 32773 USA - www.123chemicalcompany.com - 555-123-4321

"

SAFETY PRACTICES

Flammable Harmful / Corrosive

Irritant

Poison / Biohazard

Toxic

Explosion

Environmental
Hazard

Oxidizer Radioactive
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* Material Safety Data Sheets
(OSHA) li:fo] LSL&MA LS.»-«QJ‘ 9 Ceodw o)b\ -\ ®
* Occupational Safety and Health Administration
* American National Standards Institute
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Science Lab.com

""" g Chemicals & Laboratory Equipment

Reactivity 2

Personal
Protection

Material Safety Data Sheet

Sulfuric acid MSDS G,l i g 9B 1) gt
Section 1: Chemical Product and Company Identification JQM plﬁ b
Product Name: Sulfuric acid Contact Information: 5yl sl ‘ab' °
Catalog Codes: SLS2539, SLS1741, SLS3166, SLS2371, Sciencelab.com, Inc. & e
St 14025 Smith Rd. oposS wdgi o @
Houston, Texas 77396 %
CAS#:7064-93-9 US Sales: 1-800-901-7247 ol wudgi Sl @
RTECS: WS5600000 International Sales: 1-281-441-4400 . Y X
; — Order Online: SciencelLab.com ‘5)|)'b"°| U'o'b oyl ©
TSCA: TSCA 8(b) inventory: Sulfuric acid s :
Cl#: Not applicable. CHEMTREC (24HR Emergency Telephone), call:
1-800-424-9300
Synonym: Qil of Vitriol; Sulfuric Acid .
International CHEMTREC, call: 1-703-527-3887
Chemical Name: Hydrogen sulfate N
For non-emergency assistance, call: 1-281-441-4400
Chemical Formula: H2-SO4

63
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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].

64
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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

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.

65

Section 4: First Aid Measures 4&)9‘ ‘_gLé SoS

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

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.

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
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Section 5: Fire and Explosion Data

Flammability of the Product: Non-flammable.

Jxiil g g5 T ledl!

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 (IIl) oxide, and
oxidizing agents such as chlorates, halogens, permanganates.

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.

67
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Section 6: Accidental Release Measures

Small Spill:

Large 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.

Caorrosive 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.
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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).

69
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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.

70
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Physical state and appearance: Liquid. (Thick oily liquid.) . .

Odor: Odorless, but has a choking odor when hot. ‘;’, ruttr 3 ,)-"3 ‘Ja 9’
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 Thresheld: Not available.

Water/Qil 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.

7

Section 9: Physical and Chemical Properties

Section 10: Stability and Reactivity Data

Stability: The product is stable.

Instability Temperature: Not available.

b iiSon 9 5l @
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, cyanchydrin, 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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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 (cormrosive, irmitant,
pemeator), 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 bums. Continued contact can cause tissue necrosis.

Eye: Causes severe eye irritation and burns. May cause irreversible eye injury. Ingestion: Harmful if si . May cause
1t d to the digestive tract. Causes gastrointestial tract burns. May cause perforation of the stomach_ GI
bleedmo edema of the ulclth., necrosis and scarring, and sudden cil tory imilar to acute i jon). 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 Dneumonm..
and pulmonary edema. Cause corrosive action on mucous May affect i slar system (hyp
depressed cardiac output, bradycardia). Circulat pse with clammy skin, weak and rapid pulse, shallow lesplr:mon and
scanty urine may follow. Circulatory shock is often lhe 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

ic heart lek , and i ary edema, lung damage), teeth (dental discoloration, erosion).
Skin: Prolonged or repeated skin I:ontal:t may cause dermatitis, an allergic skin reaction.

us*"’l*“" P SleMb| @
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Section 12: Ecological Information

BODS5 and COD: Not available.

Products of Biodegradation:

Special Remarks on the Products of Biodegradation: Not available.

Ecotoxicity: Ecotoxicity in water (LC50): 49 mg/l 48 hours [bluegill/sunfish]. gsbw ﬁﬁ'f ULC%‘ ®

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.

Section 13: Disposal Considerations

Waste Disposal:

be diluted and neutralized. Be sure to consult with local or regional authorities (waste regulators) prior
must be disposed of in accordance with federal, state and local environmental control regulations.

Sulfuric acid may be placed in sealed container or absorbed in vermiculite, dry sand, earth_ or a similar material. It may also

&ee ©

to any disposal. Waste

Section 14: Transport Information

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

Special Provisions for Transport: Not available.

JE g Joo ©
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Section 15: Other Regulatory Information

Federal and State Regulations:

lliinois 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
ATK: Sulfuric acid New Jersey: Sulfuric acid California Directors 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: "')lﬁ Ql‘%‘ ﬁ.l ) [ ]

Sulfuric acid SARA 313 toxic chemical notification and release reporting: Sulfunic acid CERCLA: Hazardous substances.:
Suifuric acid: 1000 lbs. (453.6 kg)

Other Regulations:
OSHA: Hazardous by ition of Hazard C: icati (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. 52- 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. 545- 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
Personal Protection:
Fire P ion A iation (U.S.A.):
Health: 3
Flammability: 0
Reactivity: 2
Specific hazard:

Protective Equipment:
Gloves. Full suit. Vapor respirator. Be sure to use an tified or i Wear appropri
when ventilation is inadequate. Face shield. 75
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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 II. -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: 05/21/2013 12:00 PM

The information above is believed to be accurate and represents the best information currently available to us. However, we
make no warranly of merchantability or any other warranly, express or implied, with respect to such information, and we assume
no liability resuiting 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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