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Canadian Water Quality
Guidelines for the Protection
of Aquatic Life

ANILINE
niline (C6H7N) has been mainly used in Canada t
manufacture chemicals such as mercaptoben
thiazole (MBT), 2-mercaptobenzothiazyl disulphat

(MBTS), and zinc 2-mercaptobenzothiazole used in t
production of rubber (CIS 1990). Aniline has also bee
used as a hardener in industrial epoxies and as a corro
inhibitor (OMOE 1980). Aniline has a CAS name an
number of benzeneamine and 62-53-3, respectively, an
highly soluble in water (35 g⋅L-1) (Merck Index 1983).
Aniline is not produced in Canada, and domestic use h
declined from 1300 t in 1983 to 28 t in 1990 (CIS 199
Statistics Canada 1990). In 1991, however, use in Can
increased to 107 t (Maguire and Bobra 1992).

Aniline occurs naturally in minute quantities in coal tar
Most of the aniline found in the environment, howeve
has resulted from wastewater effluents and atmosphe
emissions from industries associated with its use 
production. Aniline may enter soil environments durin
spills, underground coal gasification, or through leacha
from industrial landfill sites (Stuermer et al. 1982;
Howard 1989). Aniline is a breakdown product o
pesticides that contain nitroaromatic compounds and m
be found in soil and water associated with the use of th
pesticides (Lu and Metcalf 1975; El-Dib and Aly 1976
Hallas and Alexander 1983).

The only reported detections of aniline in Canadia
surface waters were found near a former industrial si
Concentrations ranged from 41 to 300 mg⋅L-1 at the site
(Lesage et al. 1990) and concentrations of up to 8% wer
also found in the dense nonaqueous phase liquid bene
the former waste-holding lagoon (CH2M Hill Engineering
1991).

Aniline biodegrades and photodegrades extensively, a
to some extent, adsorbs to sediment and humic mate
(Howard 1989). Microbial degradation was found to b
the most significant removal process after studying t
effects of hydrolysis, ionization, photolysis, volatilization
partitioning, and microbial degradation on anilin
(Sanders 1979). The half-life for combined photolysis a
biodegradation in an estuary was reported to be 2
(Hwang et al. 1987). Hwang et al. (1987) concluded th
photolysis was a more effective process only in th
surface waters.
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The Henry’s law constant of 1.9⋅10-6 atm⋅m-3⋅mol-1

(USEPA 1985) and vapour pressure of 40 P
(Verschueren 1983) suggests volatilization of aniline is
very slow. Lyons et al. (1984) reported that volatilizatio
accounted for only 0.002% of aniline removal per d
from pond water. In the atmosphere, aniline will degra
primarily by direct photolysis (half-life of 2.1 d) or by
reaction with photochemically produced hydroxy radica
(half-life of 3.3 h) (Howard 1989). Oxidation is no
expected to be a significant removal process (Filby a
Güsten 1978).

The relatively low log octanol–water partition coefficien
for aniline (log Kow = 0.90) suggests that it does not hav
a high bioaccumulation potential (Kenaga 1980
Calculated BCF values for fish are <10; therefore, anili
is unlikely to bioconcentrate in aquatic organisms (Freit
et al. 1982; Isnard and Lambert 1988).
e
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se

Water Quality Guideline Derivation

The Canadian water quality guideline for aniline for th
protection of freshwater life was developed based on 
CCME protocol (CCME 1991).
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Freshwater Life

Acute toxicity (96-h LC50) values for fish range from
10.6 mg⋅L-1 for rainbow trout (Oncorhynchus mykiss)
(Abram and Sims 1982) to 187 mg⋅L-1 for goldfish
(Carassius auratus) (Holcombe et al. 1987). The 7-d LC50

estimate for juvenile rainbow trout was 8.2 mg⋅L-1 (Abram
and Sims 1982). Acute toxicity (48-h LC50) values for
invertebrates ranged from 0.10 mg⋅L-1 for Daphnia pulex

Table 1. Water quality guidelines for aniline for the
protection of aquatic life (CCME 1993).

Aquatic life Guideline value (µg·L-1)

Freshwater 2.2

Marine NRG*

*
No recommended guideline.
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   Figure 1. Select freshwater toxicity data for aniline.
2



Canadian Water Quality Guidelines
for the Protection of Aquatic Life

ANILINE

3

Isnard, P., and S. Lambert. 1988. Estimating bioconcentration factors
from octanol–water partition coefficient and aqueous solubility.
Chemosphere 17:21–34.

Kenaga, E.E. 1980. Predicted bioconcentration factors and soil sorption
coefficients of pesticides and other chemicals. Ecotoxicol. Environ.
Saf. 4:26–38.

Lesage, S., J.K. Ritch, and E.J. Treciokas. 1990. Characterization of
groundwater contaminants at Elmira, Ontario, by thermal desorption,
solvent extraction GC-MS and HPLC. Water Pollut. Res. J. Can.
25(3):275–292.

Lu, P.Y., and R.L. Metcalf. 1975. Environmental fate and
biodegradability of benzene derivatives as studied in a model aquatic
ecosystem. Environ. Health Perspect. 10:269–284.

Lyons, C.D., S.E. Katz, and R. Bartha. 1984. Mechanisms and pathways
of aniline elimination from aquatic environments. Appl. Environ.
Microbiol. 48(3):491–496.

Maguire, R.J. 1991. Environmental chemistry of the four aromatic
amines to be assessed under the Canadian Environmental Protection
Act: Aniline, 3,5-dimethylaniline, benzidine, and 3,3-
dichlorobenzidine. National Water Research Institute, Canadian
Centre for Inland Waters, Burlington, ON.

Maguire, R.J., and A. Bobora. 1992. Supporting document—
Environmental section: Canadian Environmental Protection Act
assessment of aniline, 3,5-dimethylaniline, benzidine and 3,3'-
dichlorobenzidine. National Water Research Institute, Canadian
Centre for Inland Waters, Burlington, ON.

Merck Index: An encyclopedia of chemicals, drugs, and biologicals.
1983. 10th ed. Merck and Company, Inc., Rahway, NJ.

OMOE (Ontario Ministry of the Environment). 1980. Environmental
aspects of selected aromatic amines and azo dyes in Ontario. Report
No. ARB-TDA-83-79. Toronto. (Cited in Maguire 1991.)

Sanders, W.M., III. 1979. Exposure assessment: A key issue in aquatic
toxicology. In: Aquatic toxicology, L.L. Marking and R.A. Kimerle,
eds., Proc. 2d. Ann. Symp. Aquat. Toxicol, ASTM Special Tech. Publ.
667, pp. 271–283, Philadelphia.

Slooff, W., J.H. Canton, and J.L.M. Hermens. 1983. Comparison of the
susceptibility of 22 freshwater species to 15 chemical compounds.
I. (Sub)acute toxicity tests. Aquat. Toxicol. 4:113–128.

Statistics Canada. 1990. Import data for 1989: International Trade
Division. Ottawa. (Cited in Magure 1991.)

Stuermer, D.H., D.J. Ng, and C.J. Morris. 1982. Organic contaminants in
groundwater near an underground coal gasification site in northeastern
Wyoming. Environ. Sci. Technol. 16:582–587.

USEPA (U.S. Environmental Protection Agency). 1985. Health and
environmental effects profile for aniline. USEPA, Cincinnati, OH.

van Leeuwen, C.J., D.M.M. Adema, and J. Hermens. 1990. Quantitative
structure–activity relationships for fish early life stage toxicity. Aquat.
Toxicol. 16:321–334.

Verschueren, K. 1983. Handbook of environmental data on organic
chemicals. 2d ed. Van Nostrand Reinhold Co., Toronto.

Reference listing:

Canadian Council of Ministers of the Environment. 1999. Canadian water quality guidelines for the protection of aquatic life: Aniline.
In: Canadian environmental quality guidelines, 1999, Canadian Council of Ministers of the Environment, Winnipeg.

For further scientific information, contact:

Environment Canada
Guidelines and Standards Division
351 St. Joseph Blvd.
Hull, QC  K1A 0H3
Phone: (819) 953-1550
Facsimile: (819) 953-0461
E-mail: ceqg-rcqe@ec.gc.ca
Internet: http://www.ec.gc.ca

© Canadian Council of Ministers of the Environment 1999
Excerpt from Publication No. 1299; ISBN 1-896997-34-1

For additional copies, contact:

CCME Documents
c/o Manitoba Statutory Publications
200 Vaughan St.
Winnipeg, MB  R3C 1T5
Phone: (204) 945-4664
Facsimile: (204) 945-7172
E-mail: spccme@chc.gov.mb.ca

Aussi disponible en français.


