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Polybrominated diphenyl ethers (PBDEs) are one of the additive brominated flame retardants (BFRs) widely
incorporated into polymers used in electronic components and upholstery material to reduce their flammability. However,
despite the benefits of PBDEs, their persistence, bioaccumulations, and possible adverse effects on wildlife and humans
are cause for concern. Therefore, PBDEs are restricted by RoHS Directive, which entered into force in 2006 in the
European Union. In 2009, the production and use of tetra- to hepta-BDEs was further restricted under the Stockholm
Convention on Persistent Organic Pollutants. Although there is a strong need for an international strategy for proper
management of hazardous chemicals including PBDEs in the articles, information on the chemical contents of such items
is scarce. In addition, as banned compounds continue to be released from products remaining in use, they are likely to be
found in the indoor environment for the foreseeable future. To elucidate PBDE sources, in particular technical PentaBDE
mixture, and their behavior in the common indoor environment, in this study, the content of bromine (Br) in a total of 120
end-of-life products including furniture, mattress, and child car seats were initially analyzed by using a handheld X-ray
fluorescence (XRF) analyzer. The XRF survey showed that 34 out of 310 materials/components investigated (11% of the
total) contained more than 0.1% by weight of Br, indicating some sort of BFRs were intentionally added. Among 34
samples, car seat materials contributed the most, 90% of the total. High Br contents were not found in sofa, chair, and
mattress, suggesting that furniture are unlikely the main source of BFRs in indoor environment of general household in
Japan. Subsequent analysis by mass spectrometry confirmed that 5 samples were treated with either the technical
PentaBDE or DecaBDE mixtures; this result indicates the use of alternative BFRs in the most of the rest of samples. The
congener and isomer profiles of PBDEs indicated that only 3 samples were found to be treated with technical PentaBDE
mixture. Photolytic transformation profiles of technical PentaBDE mixture in polyurethane foam (PUF) was conducted
with a Q-SUN xenon test chamber (irradiance 0.55 W/m? at 340 nm; Black panel temperature 70 °C). Exposure of a
PentaBDE-treated PUF resulted in the formation of mono- to tri-BDE congeners and polybrominated dibenzofurans
(PBDFs) as products of photodecomposition of PBDESs present in the technical PentaBDE mixtures.




