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Sample 

Code 

Weight 

of 

Crucible 

without 

cover 

(g) 

Weight of 

Crucible 

without 

cover + 

Sample 

(g) 

Weight of 

Crucible 

without 
cover + 

Sample 

after 105°C 

(g) 

Weight of 

Crucible 

without 
cover + 

Sample 

after 815°C 

(g) 

Weight of 

Crucible 

with cover 

(g) 

Weight of 

Crucible 
with cover 

+ sample 

(g) 

Weight 

of 

Crucible 

with 
cover + 

sample 

after 

950°C 
(g) 

 A B C D E F G 

Raw Coal 10.3865 11.3865 11.3094 10.4619 18.3001 19.3006 18.869 

 

a. Moisture Content 

𝑀𝑜𝑖𝑠𝑡𝑢𝑟𝑒 (%) = [
(grams of sample used − grams of sample after heating 105°C)

grams of sample used
 × 100] 

 = [
(𝐵−𝐴)−(𝐶−𝐴)

(𝐵−𝐴)
× 100] 

 =  [
(11.3865−10.3865)−(11.3094−10.3865)

(11.3865−10.3865)
× 100] =  

1−0.9229

1
× 100 = 𝟕. 𝟕𝟏% 

 

b. Ash Content 

𝐴𝑠ℎ (%) = [
(grams of capsule and ash residue − grams of empty capsule)

grams of analysis sample used
 × 100] 

 = [
(𝐷−𝐴)

(𝐶−𝐴)
× 100] 

 = [
(10.4619−10.3865)

(11.3094−10.3865)
× 100] =  

0.0754

0.9229
× 100 = 𝟖. 𝟏𝟕% 

c. Volatile Matter 

𝑊𝑒𝑖𝑔ℎ𝑡 𝐿𝑜𝑠𝑠 (%) = [
(grams of sample used − grams of sample after heating)

grams of sample used
 × 100] 

 = [
(𝐹−𝐸)−(𝐺−𝐸)

(𝐹−𝐸)
× 100] 

 =  [
(19.3006−18.3001)−(18.8690−18.3001)

(19.3006−18.3001)
× 100] =  

1.0005−0.5689

1.0005
× 100 = 𝟒𝟑. 𝟏𝟒% 

𝑉𝑜𝑙𝑎𝑡𝑖𝑙𝑒 𝑀𝑎𝑡𝑡𝑒𝑟 (%) = 𝑊𝑒𝑖𝑔ℎ𝑡 𝐿𝑜𝑠𝑠 (%) − 𝑀𝑜𝑖𝑠𝑡𝑢𝑟𝑒 (%) = 43.14 − 7.71

= 𝟑𝟓. 𝟒𝟑% 

 

d. Fixed Carbon 

𝐹𝑖𝑥𝑒𝑑 𝐶𝑎𝑟𝑏𝑜𝑛 (%) = 100 − [𝑀𝑜𝑖𝑠𝑡𝑢𝑟𝑒 (%) + 𝐴𝑠ℎ (%) + 𝑉𝑜𝑙𝑎𝑡𝑖𝑙𝑒 𝑀𝑎𝑡𝑡𝑒𝑟 (%)] 

 = 100 − [7.71 + 8.17 + 35.43] = 𝟒𝟖. 𝟒𝟗% 
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APPENDIX C CALCULATION OF HEAVY LIQUID RATIO 
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a. For density 1.2 g/cm3 

 CV1 × ρ1 + (1 – CV1) × ρ2 = ρ12 

 CV1 × 0.6 + (1 – CV1) × 1.62 = 1.2 

 (0.6 – 1.62)CV1 + 1.62 = 1.2 

 1.62 – 1.02CV1 = 1.2 

 1.02 CV1  = 1.62 - 1.2 

 CV1 = 0.42/1.02 

 CV1 = 0.412 

Then the required volume is: 

 1 - CV1 = CV2                1 – 0.412 = 

0.588 

 Vol. wash benzene (V1) = 0.412 × 

500 = 206 ml 

 Vol. perchloroetylene (V2)= 

0.588 × 500 = 294 ml 

b. For density 1.3 g/cm3 

 CV1 × ρ1 + (1 – CV1) × ρ2 = ρ12 

 CV1 × 0.6 + (1 – CV1) × 1.62 = 1.3 

 (0.6 – 1.62)CV1 + 1.62 = 1.3 

 1.62 – 1.02CV1 = 1.3 

 1.02 CV1  = 1.62 - 1.3 

 CV1 = 0.32/1.02 

 CV1 = 0.314 

Then the required volume is: 

 1 - CV1 = CV2                1 – 0.314 = 

0.686 

 Vol. wash benzene (V1) = 0.314 × 

500 = 157 ml 

 Vol. perchloroetylene (V2)= 

0.686 × 500 = 343 ml 

c. For density 1.4 g/cm3 

 CV1 × ρ1 + (1 – CV1) × ρ2 = ρ12 

 CV1 × 0.6 + (1 – CV1) × 1.62 = 1.4 

 (0.6 – 1.62)CV1 + 1.62 = 1.4 

 1.62 – 1.02CV1 = 1.4 

 1.02 CV1  = 1.62 - 1.4 

 CV1 = 0.22/1.02 

 CV1 = 0.216 

Then the required volume is: 

 1 - CV1 = CV2                1 – 0.216 = 

0.784 

 Vol. wash benzene (V1) = 0.216 × 

500 = 108 ml 

 Vol. perchloroetylene (V2)= 

0.784 × 500 = 392 ml 

 

d. For density 1.4 g/cm3 

 CV1 × ρ1 + (1 – CV1) × ρ2 = ρ12 

 CV1 × 0.6 + (1 – CV1) × 1.62 = 1.5 

 (0.6 – 1.62)CV1 + 1.62 = 1.5 

Then the required volume is: 

 1 - CV1 = CV2                1 – 0.118 = 

0.882 

 Vol. wash benzene (V1) = 0.118 

× 500 = 59 ml 
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 1.62 – 1.02CV1 = 1.5 

 1.02 CV1  = 1.62 - 1.5 

 CV1 = 0.12/1.02 

 CV1 = 0.118 

 Vol. perchloroetylene (V2)= 

0.882 × 500 = 441 ml 

 

e. For density 1.6 g/cm3 

 CV1 × ρ1 + (1 – CV1) × ρ2 = ρ12 

 CV1 × 0.6 + (1 – CV1) × 1.62 = 1.6 

 (0.6 – 1.62)CV1 + 1.62 = 1.6 

 1.62 – 1.02CV1 = 1.6 

 1.02 CV1  = 1.62 - 1.6 

 CV1 = 0.02/1.02 

 CV1 = 0.020 

Then the required volume is: 

 1 - CV1 = CV2                1 – 0.020 = 

0.980 

 Vol. wash benzene (V1) = 0.020 

× 500 = 10 ml 

 Vol. perchloroetylene (V2)= 

0.980 × 500 = 490 ml 
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APPENDIX D CHEMICAL ANALYSIS RESULT 
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APPENDIX E X-RAY DIFFRACTION INTERPRETATION 
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1.3-1.4 DF 
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1.4-1.5 DF 
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1.5-1.6 DF 
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>1.6 DF 
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Raw Coal 
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APPENDIX F MATERIAL SAFETY DATA SHEET 



SAFETY DATA SHEET:
PERCHLOROETHYLENE

1. IDENTIFICATION
SUBSTANCE: TETRACHLOROETHYLENE

TRADE NAMES/SYNONYMS:
PERCHLOROETHYLENE; 1,1,2,2-TETRACHLOROETHYLENE; ETHYLENE TETRACHLORIDE; PERC;
TETRACHLORETHYLENE; PERCHLORETHYLENE; TETRACHLOROETHENE

CHEMICAL FAMILY: halogenated, aliphatic

2. HAZARDS IDENTIFICATION
NFPA RATINGS (SCALE 0-4): HEALTH=3 FIRE=0 REACTIVITY=0

EMERGENCY OVERVIEW:
COLOR: colorless
PHYSICAL FORM: volatile liquid
ODOR: faint odor, sweet odor
MAJOR HEALTH HAZARDS: respiratory tract irritation, skin irritation, eye irritation, central nervous system depression, cancer
hazard (in humans)

POTENTIAL HEALTH EFFECTS:
INHALATION:
SHORT TERM EXPOSURE: irritation, nausea, vomiting, chest pain, difficulty breathing, irregular
heartbeat, headache, drowsiness, dizziness, disorientation, mood swings, loss of coordination, blurred vision,
lung congestion, kidney damage, liver damage
LONG TERM EXPOSURE: irritation, nausea, stomach pain, loss of appetite, headache, drowsiness, dizziness, disorientation, sleep
disturbances, pain in extremities, loss of coordination, blurred vision, hormonal disorders, internal bleeding, heart damage, liver
damage, birth defects, brain damage, tumors, cancer
SKIN CONTACT:
SHORT TERM EXPOSURE: irritation (possibly severe)
LONG TERM EXPOSURE: irritation
EYE CONTACT:
SHORT TERM EXPOSURE: irritation
LONG TERM EXPOSURE: irritation
INGESTION:
SHORT TERM EXPOSURE: same as effects reported in short term inhalation
LONG TERM EXPOSURE: same as effects reported in long term inhalation

3. COMPOSITION
COMPONENT: TETRACHLOROETHYLENE
CAS NUMBER: 127-18-4
PERCENTAGE: 100.0

IN CASE OF TRANSPORTATION EMERGENCY CONTACT:
CHEMTREC:(800) 424-9300

-----------------------
ALL OTHER INQUIRIES:

(770) 904-7042 // www.ciscochem.com
266 Rue Cezzan Lavonia, GA 30553
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Hazardous:    YES

4. FIRST AID MEASURES
Inhalation:
Remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give oxygen. Call a physician.

Ingestion:
Aspiration hazard. If swallowed, DO NOT INDUCE VOMITING. Give large quantities of water. Never give anything by mouth to
an unconscious person. Get medical attention immediately.

Skin Contact:
Wash skin with soap or mild detergent and water for at least 15 minutes while removing contaminated clothing and shoes. Wash
clothing before reuse. Call a physician.

Eye Contact:
Immediately flush eyes with plenty of water for at least 15 minutes, lifting lower and upper eyelids occasionally. Get medical
attention immediately.

Note to Physician:
Do not administer adrenaline or epinephrine to a victim of chlorinated solvent poisoning.

5. FIRE FIGHTING MEASURES
FIRE AND EXPLOSION HAZARDS: Negligible fire hazard.

EXTINGUISHING MEDIA: carbon dioxide, regular dry chemical
Large fires: Use regular foam or flood with fine water spray.

FIRE FIGHTING: Cool containers with water spray until well after the fire is out. Stay away from the ends
of tanks. For tank, rail car or tank truck, evacuation radius: 800 meters (1/2 mile).

 FLASH POINT: No data available.

Special Information:
In the event of a fire, wear full protective clothing and NIOSH-approved self-contained breathing apparatus with full facepiece
operated in the pressure demand or other positive pressure mode

6. ACCIDENTAL RELEASE MEASURES
SOIL RELEASE:
Dig holding area such as lagoon, pond or pit for containment. Dike for later disposal. Absorb with sand or other non-combustible
material.

WATER RELEASE:
Absorb with activated carbon. Remove trapped material with suction hoses. Subject to California Safe Drinking Water and Toxic
Enforcement Act of 1986 (Proposition 65). Keep out of water supplies and sewers.

OCCUPATIONAL RELEASE:
Avoid heat, flames, sparks and other sources of ignition. Stop leak if possible without personal risk. Small liquid spills: Absorb with
sand or other non-combustible material. Large spills: Dike for later disposal. Remove sources of ignition. Keep unnecessary people
away, isolate hazard area and deny entry. Notify Local Emergency Planning Committee and State Emergency Response Commission
for release greater than or equal to RQ (U.S. SARA Section 304). If release occurs in the U.S. and is reportable under CERCLA
Section 103, notify the National Response Center at (800)424-8802 (USA) or (202)426-2675 (USA).

7. HANDLING AND STORAGE
Store in a cool, dry, ventilated area away from sources of heat or ignition. Isolate from flammable materials. Protect from direct
sunlight. Wear special protective equipment (Sec. 8) for maintenance break-in or where exposures may exceed established exposure
levels. Wash hands, face, forearms and neck when exiting restricted areas. Shower, dispose of outer clothing, change to clean
garments at the end of the day. Avoid cross-contamination of street clothes. Wash hands before eating and do not eat, drink, or
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smoke in workplace. Containers of this material may be hazardous when empty since they retain product residues (vapors, liquid);
observe all warnings and precautions listed for the product.

8. EXPOSURE CONTROLS AND PERSONAL PROECTION
Airborne Exposure Limits:
-OSHA Permissible Exposure Limit (PEL): 100 ppm (TWA), 200 ppm (ceiling),
300 ppm/5min/3-hour (max)
-ACGIH Threshold Limit Value (TLV):
25 ppm (TWA), 100 ppm (STEL); listed as A3, animal carcinogen

Ventilation System:
A system of local and/or general exhaust is recommended to keep employee exposures below the Airborne Exposure Limits. Local
exhaust ventilation is generally preferred because it can control the emissions of the contaminant at its source, preventing dispersion
of it into the general work area. Please refer to the ACGIH document, Industrial Ventilation, A Manual of Recommended Practices,
most recent edition, for details.

Personal Respirators (NIOSH Approved):
If the exposure limit is exceeded, wear a supplied air, full-facepiece respirator, airlined hood, or full-facepiece self-contained
breathing apparatus.

Skin Protection:
Wear impervious protective clothing, including boots, gloves, lab coat, apron or coveralls, as appropriate, to prevent skin contact.

Eye Protection:
Use chemical safety goggles and/or full face shield where dusting or splashing of solutions is possible. Maintain eye wash fountain
and quick-drench facilities in work area.

CLOTHING: Wear appropriate chemical resistant clothing. GLOVES: Wear appropriate chemical resistant gloves.

RESPIRATOR: The following respirators and maximum use concentrations are drawn from NIOSH and/or OSHA.

At any detectable concentration -
Any self-contained breathing apparatus that has a full facepiece and is operated in a pressure-demand or other positive-pressure
mode.
Any supplied-air respirator with a full facepiece that is operated in a pressure-demand or other positive- pressure mode in
combination with an auxiliary self-contained breathing apparatus operated in pressure- demand or other positive-pressure mode.

Escape -
Any air-purifying full-facepiece respirator (gas mask) with a chin-style, front-mounted or back-mounted organic vapor canister.
Any appropriate escape-type, self-contained breathing apparatus.

For Unknown Concentrations or Immediately Dangerous to Life or Health -
Any supplied-air respirator with a full facepiece that is operated in a pressure-demand or other positive- pressure mode in
combination with an auxiliary self-contained breathing apparatus operated in pressure- demand or other positive-pressure mode.
Any self-contained breathing apparatus that has a full facepiece and is operated in a pressure-demand or other positive-pressure
mode.

9. PHYSICAL AND CHEMICAL PROPERTIES
PHYSICAL STATE: liquid
APPEARANCE: clear
COLOR: colorless
PHYSICAL FORM: volatile liquid
ODOR: faint odor, sweet odor
MOLECULAR WEIGHT: 165.83
MOLECULAR FORMULA: Cl2-C-C-Cl2
BOILING POINT: 250 F (121 C)
FREEZING POINT: -2 F (-19 C)
VAPOR PRESSURE: 14 mmHg @ 20 C
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VAPOR DENSITY (air=1): 5.83
SPECIFIC GRAVITY (water=1): 1.6227
WATER SOLUBILITY: 0.015%
PH: Not available
VOLATILITY: Not available
ODOR THRESHOLD: 50 ppm
EVAPORATION RATE: 2.8 (butyl acetate=1)
COEFFICIENT OF WATER/OIL DISTRIBUTION: Not available
SOLVENT SOLUBILITY:
Soluble: alcohol, ether, benzene, chloroform, oils

10. STABILITY AND REACTIVITY
Stability:
Stable under ordinary conditions of use and storage. Slowly decomposed by light. Deteriorates rapidly in warm, moist climates.

Hazardous Decomposition Products:
Carbon dioxide and carbon monoxide may form when heated to decomposition. Hydrogen chloride gas and phosgene gas may be
formed upon heating. Decomposes with moisture to yield trichloroacetic acid and hydrochloric acid.

Hazardous Polymerization:
Will not occur.

Incompatibilities:
Strong acids, strong oxidizers, strong alkalis, especially NaOH, KOH; finely divided metals, especially zinc, barium, lithium. Slowly
corrodes aluminum, iron and zinc.

Conditions to Avoid:
Moisture, light, heat and incompatibles.

11. TOXICOLOGICAL INFORMATION
TETRACHLOROETHYLENE:
IRRITATION DATA: 810 mg/24 hour(s) skin-rabbit severe; 500 mg/24 hour(s) skin-rabbit mild; 162 mg eyes-rabbit mild; 500
mg/24 hour(s) eyes-rabbit mild

TOXICITY DATA: 4100 ppm/6 hour(s) inhalation-rat LC50; >10000 mg/kg skin-rabbit LD50 (Dow); 2629 mg/kg oral-rat LD50

CARCINOGEN STATUS: NTP: Anticipated Human Carcinogen; IARC: Human Limited Evidence, Animal Sufficient Evidence,
Group 2A; ACGIH: A3 -Confirmed Animal Carcinogen; EC: Category 2

LOCAL EFFECTS:
Irritant: inhalation, skin, eye

ACUTE TOXICITY LEVEL:
Moderately Toxic: ingestion
Slightly Toxic: inhalation

TARGET ORGANS: central nervous system

MEDICAL CONDITIONS AGGRAVATED BY EXPOSURE: eye disorders, heart or cardiovascular disorders, kidney disorders,
liver disorders, nervous system disorders, skin disorders and allergies

TUMORIGENIC DATA: Available.

MUTAGENIC DATA: Available.

REPRODUCTIVE EFFECTS DATA: Available.

ADDITIONAL DATA: May be excreted in breast milk. Alcohol may enhance the toxic effects. Stimulants such as epinephrine may
induce ventricular fibrillation.
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12. ECOLOGICAL INFORMATION
ECOTOXICITY DATA:

FISH TOXICITY: 8430 ug/L 96 hour(s) LC50 (Mortality) Flagfish (Jordanella floridae)

INVERTEBRATE TOXICITY: 7500 ug/L 48 hour(s) EC50 (Immobilization) Water flea (Daphnia magna)

ALGAL TOXICITY: 509000 ug/L 96 hour(s) EC50 (Photosynthesis) Diatom (Skeletonema costatum)

FATE AND TRANSPORT:

BIOCONCENTRATION: 49 ug/L 1-21 hour(s) BCF (Residue) Bluegill (Lepomis macrochirus) 3.43 ug/L

Environmental Fate:
When released into the soil, this material is expected to quickly evaporate. When released into the soil, this
material may leach into groundwater. When released into the soil, this material may biodegrade to a moderate extent. When released
to water, this material is expected to quickly evaporate. When released into water, this material is not expected to biodegrade. This
material is not expected to significantly bioaccumulate. When released into the air, this material may be moderately degraded by
reaction with photochemically produced hydroxyl radicals.

Environmental Toxicity:
The LC50/96-hour values for fish are between 1 and 10 mg/l. The LC50/96-hour values for fish are between 10 and 100 mg/l. This
material is expected to be toxic to aquatic life.

13. DISPOSAL CONSIDERATIONS
Whatever cannot be saved for recovery or recycling should be handled as hazardous waste and sent to a RCRA approved incinerator
or disposed in a RCRA approved waste facility. Processing, use or contamination of this product may change the waste management
options. State and local disposal regulations may differ from federal disposal regulations. Dispose of container and unused contents
in accordance with federal, state and local requirements.

14. TRANSPORT INFORMATION
Domestic (Land, D.O.T.)
-----------------------
Proper Shipping Name: TETRACHLOROETHYLENE Hazard Class: 6.1
UN/NA: UN1897
Packing Group: III
Information reported for product/size: 20L
International (Water, I.M.O.)
-----------------------------
Proper Shipping Name: TETRACHLOROETHYLENE Hazard Class: 6.1
UN/NA: UN1897
Packing Group: III
Information reported for product/size: 20L

Proper shipping paperwork:

UN 1897, Tetrachoroethylene, 6.1, PG III

Marine Pollutant

15. REGULATORY INFORMATION
U.S. REGULATIONS:
CERCLA SECTIONS 102a/103 HAZARDOUS SUBSTANCES (40 CFR 302.4): TETRACHLOROETHYLENE
(PERCHLOROETHYLENE): 100 LBS RQ

SARA TITLE III SECTION 302 EXTREMELY HAZARDOUS SUBSTANCES
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(40 CFR 355 Subpart B): Not regulated.

SARA TITLE III SECTION 304 EXTREMELY HAZARDOUS SUBSTANCES
(40 CFR 355 Subpart C): Not regulated.

SARA TITLE III SARA SECTIONS 311/312 HAZARDOUS CATEGORIES (40 CFR 370 Subparts B and C):
ACUTE: Yes
CHRONIC: Yes
FIRE: No
REACTIVE: No
SUDDEN RELEASE: No

SARA TITLE III SECTION 313 (40 CFR 372.65): TETRACHLOROETHYLENE (PERCHLOROETHYLENE)

OSHA PROCESS SAFETY (29 CFR 1910.119): Not regulated.
STATE REGULATIONS:
California Proposition 65:
Known to the state of California to cause the following: TETRACHLOROETHYLENE (PERCHLOROETHYLENE) Cancer (Apr
01, 1988)

CANADIAN REGULATIONS: WHMIS CLASSIFICATION: D2

NATIONAL INVENTORY STATUS:
U.S. INVENTORY (TSCA): Listed on inventory.

TSCA 12(b) EXPORT NOTIFICATION: Not listed. CANADA INVENTORY (DSL/NDSL): Not determined.

16. OTHER INFORMATION
NFPA Ratings: Health: 2 Flammability: 0 Reactivity: 0

Label Hazard Warning:
WARNING! HARMFUL IF SWALLOWED, INHALED OR ABSORBED THROUGH SKIN. CAUSES IRRITATION TO SKIN,
EYES AND RESPIRATORY TRACT. AFFECTS CENTRAL NERVOUS SYSTEM, LIVER AND KIDNEYS. SUSPECT
CANCER HAZARD. MAY CAUSE CANCER. Risk of cancer depends
on level and duration of exposure.

Label Precautions:
Do not get in eyes, on skin, or on clothing.
Do not breathe vapor or mist.
Keep container closed.
Use only with adequate ventilation.
Wash thoroughly after handling.

Label First Aid:
If inhaled, remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give oxygen.
If swallowed, DO NOT INDUCE VOMITING. Give large quantities of water. Never give anything by mouth to
an unconscious person. In case of contact, immediately flush eyes or skin with plenty of water for at least 15
minutes while removing contaminated clothing and shoes. Wash clothing before reuse. In all cases call a
physician.

Product Use:
Laboratory Reagent.

CISCO  provides the information contained herein in good faith but makes no
representation as to its comprehensiveness or accuracy. This document is intended only as a guide to the appropriate precautionary
handling of the material by a properly trained person using this product.
Individuals receiving the information must exercise their independent judgment in determining its appropriateness for a particular
purpose. CISCO MAKES NO REPRESENTATIONS OR WARRANTIES, EITHER EXPRESS OR IMPLIED, INCLUDING
WITHOUT LIMITATION ANY WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE WITH
RESPECT TO THE INFORMATION SET FORTH HEREIN OR THE PRODUCT TO WHICH THE INFORMATION REFERS.
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ACCORDINGLY, CISCO WILL NOT BE RESPONSIBLE FOR DAMAGES RESULTING FROM USE OF OR RELIANCE
UPON THIS INFORMATION.

Date Created: 5/18/2015
Date Updated: 6/11/2015
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Section 1 - Chemical Product and Company Identification

1.1 Product Name : BENZENE
Synonyms : Benzol; Cyclohexatriene; Phenyl hydride
CAS No. : 71-43-2
HS Code : 2902 20 00
Molecular Weight : 78.11 g/mol
Chemical Formula : C6H6

Product Code : A-1012
Brand : SMART-LAB

1.2 Manufacturer : PT.Smart-Lab Indonesia
Address : Ruko Boulevard Taman Tekno Blok E No.10-11,BSD Sektor XI Serpong,

Tangerang - Indonesia
Website : www.smartlab.co.id
Email : sales@smartlab.co.id
For information : Telp: +62-21- 7588 0205(Hunting) , fax:+62-21-7588 0198

1.3 Application : General Chemical reagent
Emergency Telephone: +62-21-7588 0205(Hunting)

Section 2 - Hazards Identification

2.1 Classification of the substance or mixture
Classification according to Regulation (EC) No 1272/2008
Chronic aquatic toxicity (Category 3), Flammable liquids (Category 2), H225
Skin irritation (Category 2), H315
Eye irritation (Category 2), H319
Germ cell mutagenicity (Category 1B), H340
Carcinogenicity (Category 1A), H350
Specific target organ toxicity - repeated exposure (Category 1), H372
Aspiration hazard (Category 1), H304
H412

For the full text of the H-Statements mentioned in this Section, see Section 16

2.2 Label elements

Labelling according Regulation (EC) No 1272/2008

Pictogram

Signal word Danger
Hazard statement(s)
H225 Highly flammable liquid and vapour.
H304 May be fatal if swallowed and enters airways.
H315 Causes skin irritation.
H319 Causes serious eye irritation.
H340 May cause genetic defects.
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H350 May cause cancer.
H372 Causes damage to organs through prolonged or repeated

exposure.
H412 Harmful to aquatic life with long lasting effects.

Precautionary statement(s)
P210 Keep away from heat, hot surfaces, sparks, open flames

and other ignition sources. No smoking.
P273 Avoid release to the environment.
P301 + P310 IF SWALLOWED: Immediately call a POISON

CENTER/ doctor.
P303 + P361 + P353 IF ON SKIN (or hair): Take off immediately all

contaminated clothing. Rinse skin with water.
P305 + P351 + P338 IF IN EYES: Rinse cautiously with water for several

minutes. Remove contact lenses, if present and easy to do.
Continue rinsing.

P331 Do NOT induce vomiting.

Supplemental Hazard Statements none

2.3 Other hazards
This substance/mixture contains no components considered to be either persistent, bioaccumulative and
toxic (PBT), or very persistent and very bioaccumulative (vPvB) at levels of 0.1% or higher.

Section 3 - Composition, Information on Ingredients

3.1 Substances
Synonyms : Benzol; Cyclohexatriene; Phenyl hydride
Formula : C6H6

Molecular weight : 78.11 g/mol
CAS-No. : 71-43-2
EC-No. : 200-753-7
Index-No. : 601-020-00-8

Hazardous ingredients according to Regulation (EC) No 1272/2008

Component Classification Concentration

Benzene
CAS-No. 71-43-2
EC-No. 200-753-7

Index-No. 601-020-00-8

Flam. Liq. 2; Skin Irrit. 2; Eye Irrit. 2;
Muta. 1B; Carc. 1A; STOT RE 1; Asp.

Tox. 1; Aquatic Chronic 3; H225,
H315, H319, H340, H350, H372,

H304, H412

<=100 %

For the full text of the H-Statements mentioned in this Section, see Section 16.

Section 4 - First Aid Measures

4.1 Description of first aid measures
General advice
Consult a physician. Show this safety data sheet to the doctor in attendance.
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If inhaled
If breathed in, move person into fresh air. If not breathing, give artificial respiration. Consult a physician.

In case of skin contact
Wash off with soap and plenty of water. Take victim immediately to hospital. Consult a physician.

In case of eye contact
Flush eyes with water as a precaution.

If swallowed
Never give anything by mouth to an unconscious person. Rinse mouth with water. Consult a physician.

4.2 Most important symptoms and effects, both acute and delayed
The most important known symptoms and effects are described in the labelling (see section 2.2) and/or in
section 11

4.3 Indication of any immediate medical attention and special treatment needed
No data available

Section 5 - Firefighting Measures

5.1 Extinguishing media
Suitable extinguishing
media Carbon dioxide (CO2) Foam Dry powder

Unsuitable extinguishing
media For this substance/mixture no limitations of extinguishing agents are given.

5.2 Special hazards arising from the substance or mixture
Carbon oxides Flash back possible over considerable distance., Container explosion may occur under fire
conditions. Combustible. Pay attention to flashback. Vapors are heavier than air and may spread along
floors. Development of hazardous combustion gases or vapours possible in the event of fire. Forms explosive
mixtures with air at ambient temperatures.

5.3 Advice for firefighters
Stay in danger area only with self-contained breathing apparatus. Prevent skin contact by keeping a safe
distance or by wearing suitable protective clothing.

5.4 Further information
Remove container from danger zone and cool with water. Prevent fire extinguishing water from
contaminating surface water or the ground water system.

Section 6 - Accidental Release Measures

6.1 Personal precautions, protective equipment and emergency procedures
Advice for non-emergency personnel: Do not breathe vapors, aerosols. Avoid substance contact. Ensure
adequate ventilation. Keep away from heat and sources of ignition. Evacuate the danger area, observe
emergency procedures, consult an expert. For personal protection see section 8.

6.2 Environmental precautions
Do not let product enter drains. Risk of explosion.
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6.3 Methods and materials for containment and cleaning up
Cover drains. Collect, bind, and pump off spills. Observe possible material restrictions (see sections 7 and
10). Take up carefully with liquid-absorbent material (e.g. Chemizorb®). Dispose of properly. Clean up
affected area.

6.4 Reference to other sections
For disposal see section 13.

Section 7 - Handling and Storage

7.1 Precautions for safe handling
Advice on safe handling
Work under hood. Do not inhale substance/mixture. Avoid generation of vapours/aerosols.

Advice on protection against fire and explosion
Keep away from open flames, hot surfaces and sources of ignition.Take precautionary measures against
static discharge. Hygiene measures

Immediately change contaminated clothing. Apply preventive skin protection. Wash hands and face after
working with substance. For precautions see section 2.2.

7.2 Conditions for safe storage, including any incompatibilities
Storage conditions
Keep container tightly closed in a dry and well-ventilated place.
Keep away from heat and sources of ignition.
Keep locked up or in an area accessible only to qualified or authorized persons.

Storage class
Storage class (TRGS 510): 3: Flammable liquids

7.3 Specific end use(s)
Apart from the uses mentioned in section 1.2 no other specific uses are stipulated

Section 8 - Exposure Controls, Personal Protection

8.1 Control parameters
8.2 Exposure control

Appropriat engineering controls
Handle in accordance with good industrial hygiene and safety practice. Wash hands before breaks and at
the end of workday.

Personal protective equipment

Eye/face protection
Face shield and safety glasses Use equipment for eye protection tested and approved under
appropriate government standards such as NIOSH (US) or EN 166(EU).

Skin protection
Handle with gloves. Gloves must be inspected prior to use. Use proper glove removal
technique (without touching glove's outer surface) to avoid skin contact with this product.
Dispose of contaminated gloves after use in accordance with applicable laws and good
laboratory practices. Wash and dry hands.
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The selected protective gloves have to satisfy the specifications of EU Directive 89/686/EEC
and the standard EN 374 derived from it.

Full contact
Material: Fluorinated rubber
Minimum layer thickness: 0,7 mm
Break through time: 480 min
Material tested:Vitoject®

Splash contact
Material: Fluorinated rubber
Minimum layer thickness: 0,7 mm
Break through time: 480 min
Material tested:Vitoject®

Body Protection
Flame retardant antistatic protective clothing.

Respiratory protection
Recommended Filter type: Filter A-(P3) The entrepeneur has to ensure that maintenance,
cleaning and testing of respiratory protective devices are carried out according to the
instructions of the producer. These measures have to be properly documented.

Control of environmental exposure
Do not let product enter drains. Risk of explosion.

Section 9 - Physical and Chemical Properties

9.1 Information on basic physical and chemical properties
Appearance Form: liquid, clear

Colour: colourless
Odour No data available
Odour Threshold No data available
pH No data available
Melting point/freezingpoint Melting point/range: 5.5 °C - lit.
Initial boiling point and boiling range 80 °C - lit
Flash point -11.0 °C - closed cup
Evaporation rate No data available
Flammability (solid, gas) No data available
Upper/lower flammability or Upper explosion limit: 8 %(V)

Lower explosion limit: 1.4 %(V)
explosive limits No data available
Vapour pressure 100 hPa at 20 °C
Vapour density No data available
Relative density 0,874 g/cm3 at 25 °C - lit.
Water solubility ca.1,88 g/l at 23,5 °C - soluble
Partition coefficient: noctanol/water log Pow: 2.13 at 25 °C
Auto-ignition temperature 498 °C at 1.013,5 hPa
Decomposition temperature No data available
Viscosity Viscosity, kinematic: 0,604 mm2/s at 25 °C

Viscosity, dynamic: No data available
Explosive properties No data available
Oxidizing properties No data available
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9.2 Other safety information
No data available

Section 10 - Stability and Reactivity

10.1 Reactivity
Vapors may form explosive mixture with air.

10.2 Chemical stability
The product is chemically stable under standard ambient conditions (room temperature) .

10.3 Possibility of hazardous reactions
Exothermic reaction with:
halogens
Halogenated hydrocarbon
in the presence of: Light metals
Risk of explosion with:
halogen-halogen compounds
Nitric acid
Boranes
Ozone
peroxi compounds
perchlorates
permanganic acid
perchloryl fluoride
Strong oxidizing agents
Chlorine
fluorides
uranium hexafluoride
Oxygen liquid
Risk of ignition or formation of inflammable gases or vapours with:
chromium(VI) oxide
Fluorine
nitryl compounds
Oxygen oxyhalogenic compounds
Violent reactions possible with:
mineral acids
sulfur

10.4 Conditions to avoid
Warming.

10.5 Incompatible materials
rubber, various plastics

10.6 Hazardous decomposition products
In the event of fire: see section 5

Section 11 - Toxicological Information
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11.1 Information on toxicological effects
Acute toxicity
LD50 Oral - Rat - male - > 2.000 mg/kg (OECD Test Guideline 401)
Symptoms: Nausea
LC50 Inhalation - Rat - female - 4 h - 43,7 mg/l (OECD Test Guideline 403)
LD50 Dermal - Rabbit - male and female - > 8.260 mg/kg (OECD Test Guideline 402)

Skin corrosion/irritation
Skin - Rabbit
Result: Irritating to skin. - 4 h (OECD Test Guideline 404)
Drying-out effect resulting in rough and chapped skin.

Serious eye damage/eye irritation
Eyes - Rabbit
Result: Eye irritation Remarks: (ECHA)

Respiratory or skin sensitisation
Maximization Test - Guinea pig
Result: negative (OECD Test Guideline 406)

Germ cell mutagenicity
May cause genetic defects.
Test Type: Ames test Test system: Salmonella typhimurium
Metabolic activation: with and without metabolic activation
Method: OECD Test Guideline 471
Result: negative Test Type: Mutagenicity (mammal cell test): chromosome aberration.
Test system: Chinese hamster lung cells
Metabolic activation: with and without metabolic activation
Method: US-EPA
Result: positive Test Type: In vitro mammalian cell gene mutation test
Metabolic activation: with and without metabolic activation
Method: US-EPA
Result: positive

Test Type: Mutagenicity (mammal cell test): micronucleus.
Species: Mouse Cell type: Bone marrow Application
Route: inhalation (vapor)
Method: OECD Test Guideline 474
Result: positive

Carcinogenicity
This is or contains a component that has been reported to be carcinogenic classification.
(Benzene) Human carcinogen.(Benzene)
IARC: 1 - Group 1: Carcinogenic to humans (Benzene)

Reproductive toxicity
No data available(Benzene)

Specific target organ toxicity - single exposure
Causes damage to organs through prolonged or repeated exposure. - Blood

Specific target organ toxicity - repeated exposure
No data available(Benzene).

Aspiration hazard
May be fatal if swallowed and enters airways.
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Additional Information
Repeated dose toxicity - Rat - male and female - Oral - No observed adverse effect level - 100
mg/kg(Benzene)

RTECS: CY1400000

Nausea, Dizziness, Headache, narcosis, Inhalation of high concentrations of benzene may have an initial
stimulato exhilaration, nervous excitation and/or giddiness, depression, drowsiness chest, breathlessness,
and loss of consciousness. Tremors, convulsions, a collapse can occur in a few minutes to several hours
following severe exp causes pulmonary edema and hemorrhage of pulmonary tissue. Direct skin co contact
may result in drying, scaling dermatitis, or development of secon hematopoietic system. Bleeding from the
nose, gums, or mucous membranes a leukopenia, thrombocytopenia, aplastic anemia, and

Section 12 - Ecological Information

12.1 Toxicity
Toxicity to fish
flow-through test LC50 - Oncorhynchus mykiss (rainbow trout) - 5,3 mg/l - 96 h
(OECD Test Guideline 203)

Toxicity to daphnia and other aquatic invertebrates
static test EC50 - Daphnia magna (Water flea) - 10 mg/l - 48 h
(OECD Test Guideline 202)

Toxicity to algae
static test ErC50 - Pseudokirchneriella subcapitata (green algae) - 100 mg/l - 72 h
(OECD Test Guideline 201)

Toxicity to bacteria
static test IC50 - - 13 mg/l - 24 h Remarks: (ECHA)

12.2 Persistence and degradability
Biodegradability aerobic - Exposure time 28 d Result: 96 % - Readily biodegradable.
(OECD Test Guideline 301F)

12.3 Bioaccumulative potential
Bioaccumulation Leuciscus idus (Golden orfe) - 3 d - 0,05 mg/l(benzene)
Bioconcentration factor (BCF): 10

12.4 Mobility in soil
No data available

12.5 Results of PBT and vPvB assessment
This substance/mixture contains no components considered to be either persistent, bioaccumulative and
toxic (PBT), or very persistent and very bioaccumulative (vPvB) at levels of 0.1% or higher.

12.6 Other adverse effects
Endangers drinking-water supplies if allowed to enter soil or water. Discharge into the environment must
be avoided.

Section 13 - Disposal Considerations
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13.1 Waste treatment methods
Product
Burn in a chemical incinerator equipped with an afterburner and scrubber b highly flammable. Offer
surplus and non-recyclable solutions to a licensed disposal company.

Contaminated packaging
Dispose of as unused product.

Section 14 - Transport Information

14.1 UN number
ADR/RID: 1114 IMDG: 1114 IATA: 1114

14.2 UN proper shipping name
ADR/RID: BENZENE
IMDG: BENZENE
IATA: BENZENE

14.3 Transport hazard class(es)
ADR/RID: 3 IMDG: 3 IATA: 3

14.4 Packaging group
ADR/RID: II IMDG: II IATA: II

14.5 Environmental hazards
ADR/RID: no IMDG Marine pollutant: no IATA: no

14.6 Special precautions for user
Further information
No data available

Section 15 - Regulatory Information

15.1 Safety, health and environmental regulations/legislation specific for the substance or mixture
This safety datasheet complies with the requirements of Regulation (EC) No. 1907/2006.

15.2 Chemical safety assessment
For this product a chemical safety assessment was not carried out

Section 16 - Additional Information

Full text of H-Statements referred to under sections 2 and 3.
H225 Highly flammable liquid and vapor.
H304 May be fatal if swallowed and enters airways.
H315 Causes skin irritation.
H319 Causes serious eye irritation.
H340 May cause genetic defects.
H350 May cause cancer.
H372 Causes damage to organs through prolonged or repeated exposure.
H412 Harmful to aquatic life with long lasting effects..

National Fire Protection Association (U.S.A.):
Health: 2
Flammability: 3
Reactivity: 0
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Revision history :

Date Rev Description
16 may 17 01 -
3 Nov 21 02 thorough revision

Further information
The above information is believed to be correct but does not purport to be all inclusive and shall be used only as
a guide. The information in this document is based on the present state of our knowledge and is applicable to
the product with regard to appropriate safety precautions. It does not represent any guarantee of the properties
of the product. PT. Smartlab Indonesia Corporation and its Affiliates shall not be held liable for any damage
resulting from handling or from contact with the above product. See www.sigmaaldrich.com and/or the reverse
side of invoice or packing slip for additional terms and conditions of sale.


