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Hazard Summary-Created in April 1992; Revised in July 2012
Toluene is added to gasoline, used to produce benzene, and used as a solvent. Exposure to
toluene may occur from breathing ambient or indoor air affected by such sources. The
central nervous system (CNS) is the primary target organ for toluene toxicity in both humans
and animals for acute (short-term) and chronic (long-term) exposures. CNS dysfunction and
narcosis have been frequently observed in humans acutely exposed to elevated airborne
levels of toluene; symptoms include fatigue, sleepiness, headaches, and nausea. CNS
depression has been reported to occur in chronic abusers exposed to high levels of toluene.
Chronic inhalation exposure of humans to toluene also causes irritation of the upper
respiratory tract and eyes, sore throat, dizziness, and headache. Human studies have
reported developmental effects, such as CNS dysfunction, attention deficits, and minor
craniofacial and limb anomalies, in the children of pregnant women exposed to high levels of
toluene or mixed solvents by inhalation. EPA has concluded that that there is inadequate
information to assess the carcinogenic potential of toluene.
Please Note: The main sources of information for this fact sheet are EPA's Integrated Risk
Information System (IRIS), which contains information on inhalation chronic toxicity of
toluene and the RfC, oral chronic toxicity and the RfD, and the carcinogenic effects of
toluene, and the Agency for Toxic Substances and Disease Registry's (ATSDR's) Toxicological
Profile for Toluene.

Uses
• The major use of toluene is as a mixture added to gasoline to improve octane ratings.
Toluene is also used to produce benzene and as a solvent in paints, coatings,
synthetic fragrances, adhesives, inks, and cleaning agents. (1)
• Toluene is also used in the production of polymers used to make nylon, plastic soda
bottles, and polyurethanes and for pharmaceuticals, dyes, cosmetic nail products, and
the synthesis of organic chemicals. (1)

Sources and Potential Exposure
• The highest concentrations of toluene usually occur in indoor air from the use of
common household products (paints, paint thinners, adhesives, synthetic fragrances
and nail polish) and cigarette smoke. The deliberate inhalation of paint or glue may
result in high levels of exposure to toluene, as well as to other chemicals, in solvent
abusers. (1)
• Toluene exposure may also occur in the workplace, especially in occupations such as
printing or painting, where toluene is frequently used as a solvent. (1)
• Automobile emissions are the principal source of toluene to the ambient air. Toluene
may also be released to the ambient air during the production, use, and disposal of
industrial and consumer products that contain toluene. (1)
• Levels of toluene measured in rural, urban, and indoor air averaged 1.3, 10.8, and
31.5 micrograms per cubic meter (lag/m3), respectively. (1)

Assessing Personal Exposure
• Toluene and its breakdown products can be detected in the blood or urine to
determine whether or not exposure has occurred. Metabolites measured in the urine
are not specific to toluene, and testing must occur within 12 hours of exposure. (1)
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Health Hazard Information
Acute Effects:
• The CNS is the primary target organ for toluene toxicity in both humans and animals
for acute and chronic exposures. CNS dysfunction (which is often reversible) and
narcosis have been frequently observed in humans acutely exposed to low or
moderate levels of toluene by inhalation; symptoms include fatigue, sleepiness,
headaches, and nausea. CNS depression and death have occurred at higher levels of
exposure. (fl
• Cardiac arrhythmia has also been reported in humans acutely exposed to toluene. (1)
• Following the ingestion of toluene a person died from a severe depression of the CNS.
Constriction and necrosis of myocardial fibers, swollen liver, congestion and
hemorrhage of the lungs, and tubular kidney necrosis were also reported. (1)
• Acute exposure of animals to toluene has been reported to affect the CNS as well as
to decrease resistance to respiratory infection. (1)
• Acute animal tests in rats and mice have demonstrated toluene to have low acute
toxicity by inhalation or oral exposure. (fl
Chronic Effects (Noncancer):
• CNS depression has been reported to occur in chronic abusers exposed to high levels
of toluene. Symptoms include drowsiness, ataxia, tremors, cerebral atrophy,
nystagmus (involuntary eye movements), and impaired speech, hearing, and vision.
Neurobehavioral effects have been observed in occupationally exposed workers. (1,)
• Effects on the CNS have also been observed in studies of animals chronically exposed
by inhalation. (1,2)
• Chronic inhalation exposure of humans to toluene causes irritation of the upper
respiratory tract and eyes, sore throat, dizziness, headache, and difficulty with sleep.

(L2)

• Inflammation and degeneration of the nasal and respiratory epithelium and
pulmonary lesions have been observed in rats and mice chronically exposed to high
levels of toluene by inhalation. (1)
• Mild effects on the kidneys and liver have been reported in solvent abusers chronically
exposed to toluene vapor. However, these studies are confounded by probable
exposure to multiple solvents. (1,2)
• Slight adverse effects on the liver, kidneys, and lung and high-frequency hearing loss
have been reported in some chronic inhalation studies of rodents. (1)
• The Reference Concentration (f)for toluene is 5 milligrams per cubic meter (5
mg/m3) based on neurological effects in humans. The RfC is an estimate (with
uncertainty spanning perhaps an order of magnitude) of a continuous inhalation
exposure to the human population (including sensitive subgroups) that is likely to be
without appreciable risk of deleterious noncancer effects during a lifetime. It is not a
direct estimator of risk but rather a reference point to gauge the potential effects. At
exposures increasingly greater than the RfC, the potential for adverse health effects
increases. Lifetime exposure above the RfC does not imply that an adverse health
effect would necessarily occur. ()
• EPA has high confidence in the Rf, the studies on which the RfC was based, and in
the overall toluene database. There are many high quality chronic human studies
available including a subset of studies presenting a cluster of NOAELs for neurological
effects below reported LOAELs for all available endpoints. In addition, there are
numerous supportive animal studies including those showing reproductive and
developmental effects at doses higher than that identified as the point of departure.

(Z)

• The Reference Dose (.j)for toluene is 0.08 milligrams per kilogram body weight per
day (0.08 mg/kg/d) based on increased kidney weight in rats. ()
• EPA has medium confidence in the study on which the Rff was based because it was
considered an adequate gavage study of subchronic duration. The confidence in the
database is also medium because of a lack of chronic oral data, and a lack of
adequate data on endpoints of potential concern for toluene including neurotoxicity
For these reasons, there is medium confidence in the R{. (Z)
Reproductive/Developmental Effects:
• CNS dysfunction, attention deficits, minor craniofacial and limb anomalies, and
developmental delay were observed in the children of pregnant women exposed to
toluene or to mixed solvents during solvent abuse. Growth retardation and
dysmorphism were reported in infants of another study. However, these studies were
confounded by exposure to multiple chemicals. (1,2)
• Children born to toluene abusers have exhibited temporary renal tubular acidosis. (1)
• Paternal exposure (in which the mothers had no occupational exposure to toluene but
the fathers did) increased the odds ratio for spontaneous abortions; however, these
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observations cannot be clearly ascribed to toluene because of the small number of
cases evaluated and the large number of confounding variables. An increased
incidence of spontaneous abortions was also reported among occupationally exposed
women. However, these studies are not conclusive due to many confounding
variables. (1)
Several inhalation studies have shown toluene to be a developmental toxicant, but
not a reproductive toxicant, in rodents. (1)
Cancer Risk:
• Available studies in workers have reported limited or no evidence of the carcinogenic
potential of toluene. Similarly, the few available epidemiological studies have failed
to demonstrate increased risk of cancer due to inhalation exposure to toluene.
However, these studies were limited due to the size of the study population and lack
of historical monitoring data. (1)
• Chronic inhalation exposure of rats did not produce an increased incidence of
treatment related neoplastic lesions. (j)
• Under the Guidelines for Carcinogen Risk Assessments (US. EPA, 2005), the EPA
considers that there is inadequate information to assess the carcinogenic potential of
toluene. (Z)

Physical Properties
• The chemical formula for toluene is C6H5CH3, and its molecular weight is 92.15 g/mol.
(1)
• Toluene occurs as a colorless, flammable, refractive liquid, that is slightly soluble in
water. (1)
• Toluene has a sweet, pungent odor, with an odor threshold of 2.9 parts per million
(ppm). (1,)
• The vapor pressure for toluene is 28.4 mm Hg at 25 °C, and its log octanol/water
partition coefficient (log K0) is 2.69. (fl
Conversion Factors:
To convert concentrations in air (at 25 °C) from ppm to mg/rn3: mg/m3 = (ppm) x
(molecular weight of the compound)/(24.45). For toluene: 1 ppm = 3.77 mg/m3.

Health Data from Inhalation Exposure
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AIHA ERPG--American Industrial Hygiene Associations emergency response planning
guidelines. ERPG 1 is the maximum airborne concentration below which it is believed nearly
all individuals could be exposed up to one hour without experiencing other than mild
transient adverse health effects or perceiving a clearly defined objectionable odor; ERPG 2 is
the maximum airborne concentration below which it is believed nearly all individuals could be
exposed up to one hour without experiencing or developing irreversible or other serious
health effects that could impair their abilities to take protective action.
ACGIH TLV--American Conference of Governmental and Industrial Hygienists threshold limit
value expressed as a time-weighted average; the concentration of a substance to which most
workers can be exposed without adverse effects.
LC50 (Lethal Concentration50 )--A calculated concentration of a chemical in air to which
exposure for a specific length of time is expected to cause death in 50% of a defined
experimental animal population.
LOAE L-- Lowest-observed -adverse-effect level.
NIOSH IDLH -- National Institute of Occupational Safety and Health's immediately
dangerous to life or health concentration; NIOSH recommended exposure limit to ensure that
a worker can escape from an exposure condition that is likely to cause death or immediate or
delayed permanent adverse health effects or prevent escape from the environment.
NIOSH REL--NIOSHs recommended exposure limit; NIOSH-recommended exposure limit for
an 8- or 10-h time-weighted-average exposure and/or ceiling.
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NIOSH STEL--NIOSH's recommended short-term exposure limit; a 15-minute TWA exposure
which should not be exceeded at any time during a workday.
OSHA ceiling--Occupational Safety and Health Administration's permissible exposure limit
ceiling value; the concentration of a substance that should not be exceeded at any time.
OSHA PEL--OSHA's permissible exposure limit expressed as a time-weighted average; the
concentration of a substance to which most workers can be exposed without adverse effect
averaged over a normal 8-h workday or a 40-h workweek.
The health and regulatory values cited in this factsheet were obtained in September 2005.
d

Health numbers are toxicological numbers from human studies, animal testing or risk
assessment values developed by EPA.
b

Regulatory numbers are values that have been incorporated in Government regulations,
while advisory numbers are nonregulatory values provided by the Government or other
groups as advice. 051-IA numbers are regulatory, whereas NIOSH, ACGIH, and All-IA numbers
are advisory.
C

This NOAEL average from several co-critical studies was used as the basis for the EPA RfC.
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Methylbenzene
Toluol
Phenylmethane
C6115CH3 / C7H8
Molecular mass: 92.1

ICSC# 0078
CAS # 108-88-3
RTECS # XS5250000
UN# 1294
EC#
601-021-00-3
October 10, 2002 Validated

4..

TYPES OF
HAZARD! ACUTE HAZARDS!
SYMPTOMS
EXPOSURE
Highly flammable.

Vapour/air mixtures are
explosive.

IF
II EXPOSURE
I

I

FIRST AID!
FIRE FIGHTING

PREVENTION
NO open flames, NO sparks, and
NO smoking.
Closed system, ventilation,
explosion-proof electrical
equipment and lighting. Prevent
build-up of electrostatic charges
(e.g., by grounding). Do NOT
use compressed air for filling,
discharging, or handling. Use
non-sparking handtools.
STRICT HYGIENE! AVOID
EXPOSURE OF (PREGNANT)
WOMEN!

Cough. Sore throat. Dizziness.
Ventilation, local exhaust, or
NHALATION Drowsiness. Headache. Nausea. breathing protection
Unconsciousness.

-INGESTION

Fresh air, rest. Refer form edical
attention.

Dry skin. Redness.

Protective gloves.

Remove contaminated clothes.
Rinse and then wash skin with
water and soap. Refer for
medical attention.

JRedness. Pain.

Safety goggles.

First rinse with plenty of water
for several minutes (remove
contact lenses if easily possible),
then take to a doctor.

'

_

-

Powder, AFFF, foam, carbon
dioxide.
In case of fire: keep drums, etc.,
cool by spraying with water.

Burning sensation. Abdominal Do not eat, drink, or smoke
pain. (Further see Inhalation),
during work.

PACKAGING &
LABELLING

SPILLAGE DISPOSAL
Evacuate danger area in large spill!
Consult an expert in large spill!
Remove all ignition sources.
Ventilation. Collect leaking liquid in

Rinse mouth. Do NOT induce
vomiting. Refer for medical
attention.

-

Fireproof Separated from strong
oxidants.
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sealable containers. Absorb remaining
liquid in sand or inert absorbent and
remove to safe place. Do NOT wash
away into sewer. Do NOT let this
chemical enter the environment.
Personal protection: self-contained
breathing apparatus in large spill.

5: 2-36/37-46-62
UN Hazard Class: 3
UN Packing Group: II

SEE IMPORTANT INFORMATION ON BACK
~1_c1SC: 0078

Prepared in the context of cooperation between the International Programme on Chemical Safety & the
Commission of the European Communities (C) IPCS CEC 1994. No modifications to the International version
have been made except to add the OSHA PELs, MUSH RELs and MUSH IDLH values.

International Chemical Safety Cards
ICSC: 0078

TOLUENE
PHYSICAL STATE; APPEARANCE:
COLOURLESS LIQUID WITH
CHARACTERISTIC ODOUR

ROUTES OF EXPOSURE:
The substance can be absorbed into the body by
inhalation, through the skin and by ingestion.

PHYSICAL DANGERS:
The vapour mixes well with air, explosive
mixtures are formed easily. As a result of flow,
agitation, etc., electrostatic charges can be
generated.

INHALATION RISK
A harmful contamination of the air can be
reached rather quickly on evaporation of this
substance at 20°C.

,

EFFECTS OF SHORT-TERM EXPOSURE:
The substance is irritating to the eyes and the
respiratory tract. The substance may cause
effects on the central nervous system If this
liquid is swallowed, aspiration into the lungs
OCCUPATIONAL EXPOSURE LIMITS: may result in chemical pneumonitis. Exposure
TLV: 50 ppm as TWA; (skin); A4; BET issued; at high levels may result in cardiac dysrhythmia
(ACGIH 2004).
and unconsciousness.
MAK:
Pregnancy risk group: C;
EFFECTS OF LONG-TERM OR
(DFG 2004).
REPEATED EXPOSURE:
EUOEL: 192 mg/ml 50 ppm as TWA 384
The liquid defats the skin. The substance may
mg/m3 100 ppm as STEL (skin) (EU 2006).
have effects on the central nervous system
OSHA PELt: TWA 200 ppm C 300 ppm 500 Exposure to the substance may enhance hearing
ppm (10-minute maximum peak)
damage caused by exposure to noise. Animal
NTOSH REL: TWA 100 ppm (375 mg/m3) ST tests show that this substance possibly causes
toxicity to human reproduction or development.
150 ppm (560 mg/m3)
NTOSH IDLH: 500 ppm See: 108883
CHEMICAL DANGERS:
Reacts violently with strong oxidants causing
fire and explosion hazard.

PHYSICAL
PROPERTIES

Boiling point: 111°C
Melting point: -95°C
Relative density (water 1): 0.87
Solubility in water: none
Vapour pressure, kPa at 25°C: 3.8
Relative vapour density (air 1): 3.1
=

=

IENVIRONMENTAL
DATA
I

.

Relative density of the vapour/air-mixture at
20'C (air = 1): 1.01
Flash point: 4°C cc.
Auto-ignition temperature: 480°C
Explosive limits, vol% in air: 1.1-7.1
Octanollwater partition coefficient as log Pow:
2.69

The substance is toxic to aquatic organisms.

NOTES
Depending on the degree of exposure, periodic medical examination is suggested. Use of alcoholic beverages enhances
the harmful effect. Card has been partly updated in October 2006: see section Occupational Exposure Limits.
Transport Emergency Card: TEC (R)-30S 1294
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NFPA Code: H2;F3;RO;
ADDITIONAL INFORMATION

ICSC: 0078

TOLUENE
(C) IPCS, CEC, 1994

IMPORTANT
LEGAL
NOTICE:

Neither NTOSH, the CEC or the IPCS nor any person acting on behalf of N[OSH, the CEC or the
IPCS is responsible for the use which might be made of this information. This card contains the
collective views of the IPCS Peer Review Committee and may not reflect in all cases all the detailed
requirements included in national legislation on the subject. The user should verify compliance of the
cards with the relevant legislation in the country of use. The only modifications made to produce the
U.S. version is inclusion of the OSHA PELs, NTOSH RELs and N[OSH IDLH values.
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