1. PUBLI C HEALTH STATEMENT

This Statenent was prepared to give you information about
ni trobenzene and to enphasize the human health effects that may result
fromexposure to it. The Environnental Protection Agency (EPA) has
identified 1,177 sites on its National Priorities List (NPL).
Ni trobenzene has been found at 7 of these sites. However, we do not
know how many of the 1,177 NPL sites have been eval uated for
ni trobenzene. As EPA evaluates nore sites, the nunber of sites at which
ni trobenzene is found may change. The information is inportant for you
because nitrobenzene may cause harnful health effects and because these
sites are potential or actual sources of human exposure to nitrobenzene.

When a chemcal is released froma |arge area, such as an
industrial plant, or froma container, such as a drumor bottle, it
enters the environnment as a chemcal em ssion. This em ssion, which is
al so called a rel ease, does not always |lead to exposure. You can be
exposed to a chem cal only when you cone into contact with the chem cal
You may be exposed to it in the environment by breathing, eating, or
dri nki ng substances containing the chem cal or fromskin contact with
it.

| f you are exposed to a hazardous substance such as nitrobenzene,
several factors will determ ne whether harnful health effects will occur
and what the type and severity of those health effects will be. These
factors include the dose (how nuch), the duration (how long), the route
or pat hway by which you are exposed (breathing, eating, drinking, or
skin contact), the other chem cals to which you are exposed, and your
i ndi vi dual characteristics such as age, sex, nutritional status, famly
traits, life style, and state of health

1.1 WHAT IS NI TROBENZENE?

Ni trobenzene is an oily yellow liquid with an al nond-1ike odor. It
may be pale yell owbrown in appearance. It dissolves only slightly in
water, but very easily in sone other chem cals.

Ni t robenzene is produced in large quantities for industrial use.
Approxi mately 98% of the nitrobenzene produced in the United States is
used to manufacture a chem cal known as aniline. Nitrobenzene is also
used to produce lubricating oils such as those used in notors and
machi nery. A very small anount of nitrobenzene is used in the
manuf acture of dyes, drugs, pesticides, and synthetic rubber.
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Smal | ampunts of nitrobenzene are released to the air and to bodies
of water by the industries that use this chem cal. However, it is
broken down to other chemcals within a few days after it is rel eased.
Alr and water in nbst areas contain no nitrobenzene or such | ow anpunts
t hat they cannot be neasur ed.

More information on the chem cal and physical properties of
ni trobenzene can be found in Chapter 3. Its production, inport, uses,
and di sposal are presented in Chapter 4, and its occurrence and fate in
the environnment are described in Chapter 5.

1.2 HONM GHT | BE EXPOSED TO NI TROBENZENE?

Because nitrobenzene is not usually found at hazardous waste sites,
it is unlikely that you will be exposed to nitrobenzene if you |live near
one of these sites. However, you may be exposed if you live near one of
t he seven waste sites where it has been found or near a manufacturing or
processi ng plant, such as those involved in petroleumrefining and
chem cal manufacturing. Persons in these areas nay be exposed to
ni trobenzene in the air they breathe. However, even in these cases, the
| evel s of nitrobenzene have been found to be extrenely Iow, usually |ess
than 1 ppb (one part nitrobenzene per billion parts of air). Levels of
nitrobenzene in the air of residential areas are even | ower.

Ni t robenzene is al nost never found in drinking water. There is no
information avail able on the |evels of nitrobenzene in food.

The nost comon way that humans are exposed to this conpound is by
occupational exposure. If you work in a plant or factory that produces
ni trobenzene or uses nitrobenzene to nmake ot her products such as dyes,
drugs, pesticides or synthetic rubber, you may be exposed to
nitrobenzene in the air that you breathe or through your skin.

For nore information on human exposure to nitrobenzene, see
Chapter 5.

1. 3 HON CAN NI TROBENZENE ENTER AND LEAVE My BCDY?

Ni t robenzene can enter your body easily and quickly through your
 ungs, through your skin, or if you eat or drink contam nated food or
water. Nitrobenzene is easily absorbed through the skin and this is a
frequent pathway of human exposure. Drinking al coholic beverages may
result in nitrobenzene entering your body at a faster rate, no matter
how you are exposed.
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Ni t robenzene and its breakdown products | eave the body within a few
days. These are elimnated nostly in the urine and to a snaller extent
in the feces.

More informati on on how nitrobenzene enters and | eaves the body can
be found in Chapter 2.

1.4 HOW CAN NI TROBENZENE AFFECT MY HEALTH?

Ni t robenzene can cause a wide variety of harnful health effects to
exposed persons. Direct contact of small anmounts of nitrobenzene with
the skin or eyes may cause mld irritation. Repeated exposures to a
hi gh concentration of nitrobenzene can result in a blood condition
cal | ed nmet henogl obi nem a. This condition affects the ability of the
bl ood to carry oxygen. Follow ng such an exposure, the skin may turn a
bl uish color. This may be acconpani ed by nausea, vomting and shortness
of breath. Effects such as headache, irritability, dizziness, weakness,
and drowsi ness may al so occur. If the exposure level is extrenely high,
ni trobenzene can cause coma and possibly death unl ess pronpt nedi cal
treatnment is received. Consum ng al coholic beverages during
ni trobenzene exposure may increase the harnful effects of nitrobenzene.

In studies with |Iaboratory animals, a single dose of nitrobenzene
fed to male rats resulted in damage to the testicles and decreased
| evel s of sperm This suggests that decreased fertility may be a
concern in humans. There is very little information avail abl e about the
effects of |ong-term exposure of humans or animals to nitrobenzene, and
it is not known whether exposure to nitrobenzene can cause cancer.

Further information on the health effects of nitrobenzene in humans
and animals can be found in Chapter 2. Mire information on nitrobenzene
breakdown products can be found in Chapter 2. There are popul ations
that are unusually susceptible to nitrobenzene, and this is further
di scussed in Chapter 2.

1.5 WHAT LEVELS OF EXPOSURE HAVE RESULTED | N HARMFUL HEALTH EFFECTS?

Tables 1-1 through 1-4 show the rel ationshi p between exposure to
ni trobenzene at certain levels and known health effects. The exposure
of laboratory animals to nitrobenzene through skin contact has resulted
in harnful effects simlar to those seen in |aboratory animls by other
routes of exposure. In general, the longer the period of contact with
the skin, the nore severe the effects.

Ni trobenzene can be snelled in water when it is present at
0.11 ng/L (mIligrans of nitrobenzene per liter of water) or in air at
0.018 ppm (0.018 parts of nitrobenzene per mllion parts of air). It
has an odor characteristic of bitter alnonds or shoe polish.
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Human Health Effects from Breathing Nitrobenzene

Short-term Exposure

(less than or equal to 14 days)

Levels in Air

Length of Exposure

Description of Effects

The health effects result-
ing from short-term
exposure of humans to
air containing specific
levels of nitrobenzene
are not known.

Long-term Exposure
(greater than 14 days)

Levels in Air

Length of Exposure

Description of Effects

The health effects result-
ing from long-term
exposure of humans to
air containing specific
levels of nitrobenzene
are not known.
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TABLE 1-2. Animal Health Effects from Breathing Nitrobenzene

Short-term Exposure
(less than or equal to 14 days)

Levels in Air (ppm) Length of Exposure Description of Effects*

10 10 to 14 days Increased liver, kidney
and spleen weights and
methemoglobinemia in
rats.

125 14 days Brain lesions in mice;
death in rats.

Long-term Exposure
(greater than 14 days)

Levels in Air (ppm) Length of Exposure Description of Effects*

5 90 days Damage to the kidneys
and increased methemo-
globinemia in rats.

50 90 days Damage to the spleen,
liver, and testes of
rats.

*These effects are listed at the lowest level at which they were first
observed. They may also be seen at higher levels.
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TABLE 1-3. Human Health Effects from Eating or Drinking Nitrobenzene

Short-term Exposure
(less than or equal to 14 days)

Description of Effects

The health effects result-
ing from short-term
exposure of humans to
food containing specific
levels of nitrobenzene
are not known.

Levels in Food Length of Exposure

Levels in Water

The health effects result-
ing from short-term
exposure of humans to
water containing specific
levels of nitrobenzene
are not known.

Long-term Exposure
(greater than 14 days)

Length of Exposure Description of Effects
The health effects result-
ing from long-term
exposure of humans to
food containing specific
levels of nitrobenzene
are not known.

Levels in Food

lLevels in Water

The health effects result-
ing from long-term
exposure of humans to
water containing specific
levels of nitrobenzene
are not known.
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TABLE 1-4. Animal Health Effects from Eating or Drinking Nitrobenzene

Short-term Exposure
(less than or equal to 14 days)

Levels in Food (ppm) Length of Exposure Description of Effects¥*
4,000 1 day Methemoglobinemia in rats.
6,000 1 day Testicle damage in rats.
11,000 1 day Brain hemorrhage in rats.

Levels in Water

The health effects result-
ing from short-term
exposure of animals to
water containing specific
levels of nitrobenzene
are not known.

Long-term Exposure
(greater than 14 days)

Levels in Food Length of Exposure Description of Effects
The health effects result-
ing from long-term
exposure of animals to
food containing specific
levels of nitrobenzene
are not known.

Levels in Water

The health effects result-
ing from long-term
exposure of animals to
water containing specific
levels of nitrobenzene
are not known.

*These effects are listed at the lowest level at which they were first
observed. They may also be seen at higher levels.
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More information on the health effects associated with exposure to
ni trobenzene is presented in Chapter 2.

1.6 WHERE A MEDI CAL TEST TO DETERM NE WHETHER | HAVE BEEN
EXPOSED TO NI TROBENZENE?

Ni t robenzene reacts with red blood cells in the body to produce
met henogl obin. If you have recently been exposed to nitrobenzene, the
| evel s of methenoglobin in your blood will be elevated. This |level can
be neasured. However, many toxic chem cals produce nethenogl obin, and
this method does not give specific informati on about nitrobenzene
exposur e.

In cases of | ong-term exposure to nitrobenzene, the presence of its
br eakdown products, p-nitrophenol and p-am nophenol, in the urine is an
i ndi cation of nitrobenzene exposure. These tests require special
equi pnent and cannot be routinely done in a doctor’s office. The
results of these tests cannot be used to determ ne the |evel of
ni trobenzene exposure or if harnful health effects can be expected to
occur.

Information regarding tests for the detection of nitrobenzene in
the body is presented in Chapters 2 and 6.

1.7 VWHAT RECOMVENDATI ONS HAS THE FEDERAL GOVERNMENT MADE TO PROTECT
HUVAN HEALTH?

The federal government has devel oped regul ati ons and guidelines in
order to protect individuals fromthe possible health effects of
ni trobenzene in drinking water. The Environnmental Protection Agency
(EPA) has concl uded that the anmount of nitrobenzene in drinking water
shoul d not exceed 19.8 ng/L and that any rel ease in excess of 1,000
pounds shoul d be report ed.

The Occupational Safety and Health Adm nistration (OSHA) has set a
legal limt (Perm ssible Exposure Limt, or PEL) of 1 ppmin workroom
air to protect workers during an 8-hour shift in a 40-hour workweek.
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1.8 WHERE CAN | GET MORE | NFORVATI ON?

| f you have any nore questions or concerns not covered here, please
contact your State Health or Environnental Departnent or:

Agency for Toxic Substances and Di sease Registry
Di vi sion of Toxi col ogy
1600 difton Road, E-29
Atl anta, Georgia 30333

Thi s agency can al so give you information on the |ocation of the
near est occupational and environnental health clinics. Such clinics
speci alize in recognizing, evaluating, and treating illnesses that
result from exposure to hazardous substances.








