
Summary statement 
 
12.15 Bromate 
 
Sodium and potassium bromate are powerful oxidizers used mainly in permanent wave 
neutralizing solutions and the dyeing of textiles using sulfur dyes. Potassium bromate is 
also used as an oxidizer to mature flour during milling, in treating barley in beer making 
and in fish paste products, although JECFA has concluded that the use of potassium 
bromate in food processing is not appropriate. Bromate is not normally found in water, 
but may be formed during ozonation when the bromide ion is present in water. Under 
certain conditions, bromate may also be formed in concentrated hypochlorite solutions 
used to disinfect drinking-water.  
 

0.01 mg/litre Provisional guideline 
value The guideline value is provisional because of limitations in 

available analytical and treatment methods  
Occurrence Has been reported in drinking-water with a variety of source 

water characteristics after ozonation at concentrations ranging 
from <2 to 293 µg/litre, depending on bromide ion 
concentration, ozone dosage, pH, alkalinity and dissolved 
organic carbon 

Basis of guideline 
derivation 
 

Upper-bound estimate of cancer potency for bromate is 0.19 
per mg/kg of body weight per day, based on low-dose linear 
extrapolation (a one-stage Weibull time-to-tumour model was 
applied to the incidence of mesotheliomas, renal tubule 
tumours and thyroid follicular tumours in male rats given 
potassium bromate in drinking-water, using the 12-, 26-, 52- 
and 77-week interim kill data). A health-based value of 2 
µg/litre is associated with the upper-bound excess cancer risk 
of 10-5. A similar conclusion may be reached through several 
other methods of extrapolation, leading to values in the range 
2–6 µg/litre. 

Limit of detection 1.5 µg/litre by ion chromatography with suppressed 
conductivity detection; 0.2 µg/litre by ion chromatography 
with UV/visible absorbance detection; 0.3 µg/litre by ion 
chromatography with detection by ICP/MS 

Treatment achievability Bromate is difficult to remove once formed. By appropriate 
control of disinfection conditions, it is possible to achieve 
bromate concentrations below 0.01 mg/litre. 

 
Toxicological review 
IARC has concluded that although there is inadequate evidence of carcinogenicity in 
humans, there is sufficient evidence for the carcinogenicity of potassium bromate in 
experimental animals and has classified it in Group 2B (possibly carcinogenic to humans). 
Bromate is mutagenic both in vitro and in vivo. At this time, there is not sufficient 
evidence to conclude the mode of carcinogenic action for potassium bromate. 



Observation of tumours at a relatively early time and the positive response of bromate in 
a variety of genotoxicity assays suggest that the predominant mode of action at low doses 
is due to DNA reactivity. Although there is limited evidence to suggest that the DNA 
reactivity in kidney tumours may have a non-linear dose–response relationship, there is 
no evidence to suggest that this same dose–response relationship operates in the 
development of mesotheliomas or thyroid tumours. Oxidative stress may play a role in 
the formation of kidney tumours, but the evidence is insufficient to establish lipid 
peroxidation and free radical production as key events responsible for induction of kidney 
tumours. Also, there are no data currently available to suggest that any single mechanism, 
including oxidative stress, is responsible for the production of thyroid and peritoneal 
tumours by bromate. 
 
History of guideline development 
The 1958, 1963 and 1971 WHO International Standards for Drinking-water and the first 
edition of the Guidelines for Drinking-water Quality, published in 1984, did not refer to 
bromate. The 1993 Guidelines calculated the concentration of bromate in drinking-water 
associated with an upper-bound excess lifetime cancer risk of 10-5 to be 0.003 mg/litre. 
However, because of limitations in available analytical and treatment methods, a 
provisional guideline value of 0.025 mg/litre, associated with an upper-bound excess 
lifetime cancer risk of 7 × 10-5, was recommended.  
 
Assessment date 
The risk assessment was conducted in 2003. 
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