NITROBENZENE

Nitrobenzene is used primarily in the production of aniline, but it is also used as a solvent, as
an ingredient of metal polishes and soaps, and in the synthesis of other organic compounds,
including acetaminophen. Nitrobenzene can be released to water during these production
processes.

Concentrations of nitrobenzene in environmental samples, such as surface water,
groundwater and air, are generally low, except in areas with industrial pollution. Based on
limited data, it appears that the potential for contamination is greater for groundwater than for
surface water.

The general population can be exposed to variable concentrations of nitrobenzene in air
and possibly drinking-water. Only populations in the vicinity of manufacturing activities and
petroleum refining plants are likely to have any significant exposure to nitrobenzene;
however, people living in and around abandoned hazardous waste sites may also have
potential for higher exposure, due to possible groundwater and soil contamination and uptake
of nitrobenzene by plants.

Reason for not establishing a ~ Rarely found in drinking-water at concentrations of toxicological concern
guideline value

Assessment date The risk assessment was conducted in 2009.

Principal reference WHO (2009) Nitrobenzene in drinking-water.

Nitrobenzene is toxic to humans by inhalation, dermal and oral routes of exposure. The
main systemic effect associated with human exposure to nitrobenzene is
methaemoglobinaemia. Although some recent studies have reported positive results in
mutagenicity tests, it cannot be excluded that nitrobenzene is a non-genotoxic chemical. No
long-term oral administration studies are available. Based on inhalation studies, IARC
concluded that there was inadequate evidence in humans but sufficient evidence in
experimental animals for the carcinogenicity of nitrobenzene. Nitrobenzene was placed in
category 2B, possibly carcinogenic to humans.

Because nitrobenzene occurrence in drinking-water at concentrations above trace levels is
infrequent, it is not considered necessary to derive a formal guideline value. However, health-
based values can be calculated to provide guidance in the event of spills and where there are
higher concentrations in industrial areas. Two health-based values are derived based on the
limited available information: one for short-term exposure (30 pg/l) and the other for long-
term exposure (8—63 pg/l, depending on the end-point and approach used). It should be
emphasized that the derivation of the long-term health-based values includes large
uncertainties because of the dose metric conversion from inhalation studies and the
possibility of increased metabolism to aniline in the gastrointestinal tract.

It should be noted that nitrobenzene is a potent methaemoglobinaemic agent in humans,
and this is of particular concern for bottle-fed infants. Currently, data are not adequate to
determine a separate value for this end-point.

It should also be noted that the reported odour threshold for nitrobenzene in water is 30—
110 pg/l.



