1. PUBLI C HEALTH STATEMENT

This Statenent was prepared to give you information about 2-nitropheno
and 4-nitrophenol and to enphasize the hunman health effects that may result
from exposure to them The Environnental Protection Agency (EPA) has
identified 1,177 National Priorities List (NPL) sites. Nitrophenols have been
found at 14 of these sites. However, we do not know how many of the 1,177 NPL
sites have been evaluated for 2-nitrophenol and 4-nitrophenol. As EPA
eval uates nore sites, the nunber of sites at which nitrophenols are found nay
change. This information is inportant for you because nitrophenols nay cause
harnful effects and because these sites are potential or actual sources of
human exposure to 2-nitrophenol and 4-nitrophenol

When a chemical is released froma |arge area, such as an industrial
plant, or froma container, such as a drumor bottle, it enters the
environment as a chenmical enmission. This emi ssion, which is also called a
rel ease, does not always |ead to exposure. You can be exposed to a chem ca
only when you conme into contact with it. You may be exposed to it in the
envi ronment by breathing, eating, or drinking substances containing the
chem cal, or fromskin contact with it.

If you are exposed to a hazardous substance such as nitrophenols,
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
i nclude the dose (how rmuch), the duration (how long), the route or pathway by
whi ch you are exposed (breathing, eating, drinking, or skin contact), the
other chemicals to which you are exposed, and your individual characteristics
ﬁucr ﬂs age, sex, nutritional status, famly traits, life style, and state of

eal t h.

1.1 WHAT ARE 2- NI TROPHENCL AND 4- NI TROPHENOL?

The two nitrophenols are very simlar in their chem cal properties. The
manuf act ure of one al nbst al ways produces at least a little of the other.
Therefore, we include themboth in one profile. 2-Nitrophenol is a |ight
yellow solid with a peculiar aromatic snmell. 4-Nitrophenol is a colorless to
light yellow solid with very little odor. 2-Nitrophenol is slightly soluble
in cold water, but 4-nitrophenol is noderately soluble in cold water. Neither
chem cal evaporates at roomtenperature. These are man-nade chemicals with no
evi dence of their formation fromany natural source. Therefore, humans are
solely responsi ble for the presence of the chemicals in the environnment. The
mai n sources of the two chemicals are industrial nmanufacturing and processing.
2-Nitrophenol is used mainly to produce dyes, paint coloring, rubber
chem cal s, and substances that kill nolds (fungicides). 4-Ntrophenol is used
mai nly to manufacture drugs, fungicides, and dyes, and to darken | eather. The
time needed for these two chenicals to disappear chenically in air is not
known. They both break down (degrade) in water and surface soil, but the
breakdown t akes | onger at |ower soil depths and groundwater. Therefore, they
are expected to stay longer in the deep soil of dunp sites conpared to surface
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soil and may even stay indefinitely in these soils. For nore information
about their use, disposal nethods, and the tinme needed for environnental
breakdown, see Chapters 4 and 5 of this profile.

1.2 HOWM GHT | BE EXPOSED TO 2- Nl TROPHENCL AND 4- NI TROPHENOL?

Smal | armounts of the two substances can be found in the air, water, and
soil. Therefore, breathing air, drinking water, and eating foods grown in
soils that contain these substances can expose you to them The background
| evel s (when no apparent sources of pollution are present) of the two
nitrophenols in air are not known. However, in one case, the |evel of
2-nitrophenol in the air in Portland, Oregon, was 4 parts per trillion (ppt by
volurme). Its level in the air in Dubendorf, Switzerland, was 61 ppt. These
are very small nunbers, and exposure from breathing air containing such | ow
| evel s of these substances may not be very harnful. Except for one case of
pol luted water, these two substances have not been found in U S. public
drinking waters. The background | evels of these conmpounds in foods eaten by
hunmans are not known either. Because the chenicals break down rapidly, any
exposure fromthese levels will be small. 4-Ntrophenol has been found in the
urine of people who did not have any known exposure to this substance. The
4-ni trophenol found in human urine cones fromthe breakdown within the body of
a pesticide, parathion, that is conmonly used on certain agricultural products
t hat many of us eat.

Sonme peopl e may be exposed to higher than background | evel s of
ni trophenols. Wrkers who produce or process these chenicals may be exposed
to hi gher doses, particularly during spills or accidents. Wrkers involved in
cl eani ng up hazardous waste or spills that contain these chenicals and
pesticide applicators are especially subjected to higher than background
| evel s of exposure. People who use certain pesticides or who drink well water
near farm ng areas where certain pesticides are used may al so be exposed to
hi gher than background | evels of 4-nitrophenol. The two nitrophenols and
their mxture have been found in at least 14 of the 1,177 hazardous waste
sites on the National Priorities List (NPL). People who |live near these sites
may be subjected to exposure at hi gher doses than background. Except for the
hi gh | evel s of 4-nitrophenol found in the urine of persons exposed to the
pesti ci de, parathion, we have no evidence of exposure to 2-nitrophenol and
4-nitrophenol that is higher than background | evels. For nore information on
environmental levels and the possibilities for exposure to these substances,
see Chapter 5 of this profile.

1.3 HOW CAN 2- Nl TROPHENOL AND 4- Nl TROPHENCL ENTER AND LEAVE MY BODY?

2-Nitrophenol and G nitrophenol can enter your body through your |ungs
and pass into the blood streamif you breathe contam nated air. If you
swal | ow 2-ni trophenol or 4-nitrophenol, nost of it probably enters your body
and passes fromthe stomach into the blood streamvery quickly (in mnutes).
If you spill 2-nitrophenol or 4-nitrophenol on your skin, sone of it mght
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pass through the skin into the blood stream but we do not know how much or
how fast. Once inside your body, 2-nitrophenol and 4-nitrophenol change (we

call this change netabolism into other chemicals that will be quickly (in
hours) released fromthe body in your urine. W do not have enough
information available to determine which will be the nost |ikely way that

2-nitrophenol or 4-nitrophenol will enter your body if you are exposed at
hazardous waste sites. For nmore information on how 2-nitrophenol and
4-ni trophenol can enter and | eave your body, see Chapter 2.

1.4 HOW CAN 2- Nl TROPHENOL AND 4- Nl TROPHENOL AFFECT MY HEALTH?

How a chem cal affects your health depends on how nmuch you are exposed
to and for how long. As the level and | ength of your exposure increase, the
effects are likely to becone nore severe. Rats that breathed dusts of
4-ni trophenol for 2 weeks devel oped a bl ood di sorder which reduces the ability
of the blood to carry oxygen to tissues and organs. However, these
abnorrmalities disappeared a few days after exposure stopped. Chemicals like
the nitrophenols cause a simlar blood disorder in humans, and so humans
exposed for weeks or longer to high levels of nitrophenols may devel op the
same types of blood disorders that aninals do. Experinental studies have
shown that 4-nitrophenol is nore harnful than 2-nitrophenol in animals. There
is no information on the effects on human health from breat hi ng dusts of
2-ni trophenol or 4-nitrophenol

Some rats, nmice, and rabbits that swall owed | arge ampbunts of
2-nitrophenol or 4-nitrophenol died within a few days, but we do not know the
cause of death. Sone rats that swall owed smaller anobunts of 4-nitrophenol for
a few weeks al so died, but those that survived had no apparent harnful health
effects. No birth defects were found in the offspring of pregnant mce that
swal | oned 4-nitrophenol. W do not know if swallow ng very small anpunts of
2-nitrophenol or 4-nitrophenol for many nonths or years |leads to serious
di sease or death. There is no information on their health effects from humans
who ate food or drank water contamnated with these chemicals.

Rats and rabbits that had relatively |arge amunts of 4-nitropheno
applied to their skin for a day or less had skin irritation. Rats that had a
smal | amount of 4-nitrophenol on their skin for a few nonths al so had skin
irritation. 4-Nitrophenol also caused eye irritation in rabbits when it was
applied to the eye. It appears that exposure of animals to very small anounts
of 2-nitrophenol or 4-nitrophenol by skin contact for many nont hs does not
lead to serious disease or death. We do not know whet her breathing dusts of
these chemicals or spilling themon your skin can cause birth defects, affect
fertility, or cause cancer. Mre information on how 2-nitrophenol and
4-ni trophenol can affect health can be found in Chapter 2.
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1.5 IS THERE A MEDI CAL TEST TO DETERM NE WHETHER | HAVE BEEN EXPOSED TO
2- Nl TROPHENCL AND 4- NI TROPHENOL?

Al t hough net hods are available for neasuring | evels of 4-nitrophenol in
the urine and blood, they are probably not useful unless the exposure was very
recent. 4-Nitrophenol passes out of the body through urine within a few
hours. Because the effects usually seen on the blood may al so result from
causes besides 4-nitrophenol, these effects al one cannot be used to prove
exposure. No tests are available to tell whether you have been exposed to
2-ni trophenol. For nore information, see Chapters 2 and 6.

1.6 WHAT RECOVMENDATI ONS HAS THE FEDERAL GOVERNMENT MADE TO PROTECT HUMAN
HEALTH?

In order to minimze exposure to nitrophenols by humans the
Envi ronnental Protection Agency (EPA) says that industry must tell the
Nati onal Response Center when 100 pounds or nore of 2-nitrophenol or
4-ni trophenol have been di sposed of. For nore information on federal and
state reconmmendati ons, see Chapter 7.

1.7 WHERE CAN | GET MORE | NFORMATI ON?

I'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 si on of Toxi col ogy

1600 difton Road, E-29

Atl anta, Georgia 30333

This agency can al so provide you with informati on on the | ocation of the
near est occupational and environmental health clinic. Such clinics specialize
in recognizing, evaluating, and treating illnesses that result from exposure
t o hazardous substances.





