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12. CHEMICAL FACT SHEETS
GUIDELINES FOR DRINKING-WATER QUALITY: FOURTH EDITION 

INCORPORATING THE FIRST AND SECOND ADDENDA

Chlorine dioxide
Any chlorine dioxide remaining at the consumer’s tap will be reduced to chlorite 
and chloride upon ingestion. Consequently, a guideline value for chlorine dioxide has 
not been established. The provisional guideline values for chlorite and chlorate are 
adequately protective for potential toxicity from chlorine dioxide. The taste and odour 
threshold for chlorine dioxide is 0.2–0.4 mg/l.

Chlorite
IARC has concluded that chlorite is not classifiable as to its carcinogenicity to hu-
mans. The primary and most consistent finding arising from exposure to chlorite in a 
number of species was oxidative stress resulting in changes in the red blood cells. This 
observation was supported by a number of biochemical studies conducted in vitro. 
Studies with human volunteers for up to 12 weeks did not identify any effect on blood 
parameters at the highest dose tested, 36 µg/kg bw per day.

Chlorate
Although chlorate has also been reported to have effects on red blood cells, the most 
sensitive effects observed in rats administered sodium chlorate in drinking-water for 
21 or 90 days were changes in thyroid histology (e.g. colloid depletion, hypertrophy, 
incidence and severity of hyperplasia) and in thyroid hormones. As with chlorite, a 
chlorate dose of 36 µg/kg bw per day for 12 weeks did not result in any adverse effects 
in human volunteers.

Chloroacetones
1,1-Dichloroacetone is formed from the reaction between chlorine and organic pre-
cursors and has been detected in chlorinated drinking-water. Concentrations are 
estimated to be less than 10 µg/l and usually less than 1 µg/l.

Reason for not establishing 
guideline values

Available data inadequate to permit derivation of health-based 
guideline values for any of the chloroacetones

Assessment date 1993

Principal reference WHO (2003) Chloroacetones in drinking-water

The toxicological data on 1,1-dichloroacetone are very limited, although studies 
with single doses indicate that it affects the liver.

There are insufficient data at present to permit the setting of guideline values for 
1,1-dichloroacetone or any of the other chloroacetones.

Chlorophenols (2-chlorophenol, 2,4-dichlorophenol, 2,4,6-trichlorophenol)
Chlorophenols are present in drinking-water as a result of the chlorination of phenols, 
as by-products of the reaction of hypochlorite with phenolic acids, as biocides or as deg-
radation products of phenoxy herbicides. Those most likely to occur in drinking-water as 
by-products of chlorination are 2-chlorophenol, 2,4-dichlorophenol and 2,4,6-trichloro-
phenol. The taste thresholds for chlorophenols in drinking-water are low.
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2-Chlorophenol
Data on the toxicity of 2-chlorophenol are limited. Therefore, no health-based 
guideline value has been derived.

2,4-Dichlorophenol
Data on the toxicity of 2,4-dichlorophenol are limited. Therefore, no health-based 
guideline value has been derived.

2,4,6-Trichlorophenol
2,4,6-Trichlorophenol has been reported to induce lymphomas and leukaemias in 
male rats and hepatic tumours in male and female mice. The compound has not been 
shown to be mutagenic in the Ames test but has shown weak mutagenic activity in 
other in vitro and in vivo studies. IARC has classified 2,4,6-trichlorophenol in Group 
2B (possibly carcinogenic to humans).

Chloropicrin
Chloropicrin, or trichloronitromethane, is formed by the reaction of chlorine with 
humic and amino acids and with nitrophenols. Its formation is increased in the pres-
ence of nitrates. Limited data from the USA indicate that concentrations in drink-
ing-water are usually less than 5 µg/l.

Guideline value 2,4,6-Trichlorophenol: 0.2 mg/l (200 µg/l)

Occurrence Concentrations of chlorophenols in drinking-water usually less than 1 µg/l

Basis of guideline value 
derivation

Applying the linearized multistage model to leukaemias in male rats 
observed in a 2-year feeding study (hepatic tumours found in this study were 
not used for risk estimation because of the possible role of contaminants in 
their induction)

Limit of detection 0.5–5 µg/l by formation of pentafluorobenzyl ether derivatives; 0.01 µg/l 
using GC with ECD

Treatment performance 2,4,6-Trichlorophenol concentrations can be reduced using GAC

Additional comments The guideline value for 2,4,6-trichlorophenol exceeds its lowest reported 
taste threshold.

Assessment date 1993

Principal reference WHO (2003) Chlorophenols in drinking-water 

Reason for not 
establishing guideline 
values

Available data inadequate to permit derivation of health-based guideline 
values for 2-chlorophenol and 2,4-dichlorophenol

Assessment date 1993

Principal reference WHO (2003) Chlorophenols in drinking-water

Reason for not establishing 
a guideline value

Available data inadequate to permit derivation of health-based 
guideline value 




