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Life-cycle risk assessment for HBCD in consumer products:
A basis for risk minimization considering chemical alternatives
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Satoshi MANAGAKI, Kensuke KOTANI, Takeshi KOBAYASHI, Hiroki HONDO, Toyoaki Nakarai, Atsumi
MIYAKE and Shigeki MASUNAGA

Abstract.  This study is developing a comparative assessment
method from a life cycle perspective based on a case study of
brominated flame retardant (HBCD) and its potential
alternatives. Environmental emissions from products containing
HBCD and its potential alternative flame retardant chemicals
have been estimated based on material flow analysis and then
consumer exposure was calculated by using a multimedia fate
model. Based on the life ¢ycle results of other impact factor
such as CO, emission and alternative cost with the above
chemical risk, the environmental impacts of the three
alternative scenarios (chemical substitution and product
substitution) were compared with continuous HBCD use
scenario. Our results suggest the following: chemical
substitution would not be the best for minimization of the full
risk, from the aspect of the impact of flame retardant and CO;
emissions., and therefore it is important to consider trade-offs
of different risks over a life-cycle of a product containing
chemicals for the selection of safer alternatives.
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