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Model for the use and emissions of brominated flame retardants

Brominated flame retardants (BFRs) are synthetic additives. They are used to reduce the flamma-
bility of plastic products, but representatives are potential endocrine disrupters. Emissions occur
during production, use and disposal of flame-retarded materials. BFRs have become ubiquitous
environmental contaminants.

Research questions

The aim of the project was to model temporal trends of substance flows and stocks in the pro-
duction and use phase as well as in waste management and emissions to the environment for
Switzerland.

Results

The consumption of DecaBDE in Switzerland has been approximately constant at 200 tons/year
over the past twenty years. Most of it has been used in electrical and electronic equipment. As
PentaBDE was banned by the EU, the consumption has dropped from about 14 tons/year to
virtually zero at present. The consumption of HBCD, which is mainly used in insulation panels,
has increased to 180 tons/year at present and a further increase is expected. There are large
stocks stored in the use phase. The stock of DecaBDE is slightly decreasing, the stock of Penta-
BDE is strongly decreasing. On the other hand, the accumulation of HBCD will continue.



Emissions to air, water and soil have been estimated based on the uses, the stocks and the sub-
stance properties. Most important emission sources are diffuse emissions during the use phase,
from electronic appliance and automobile recycling plants and sewage sludge that is used as a
fertilizer in the agriculture. Regulatory and technical measures in waste management led to a
reduction of emissions from sewage sludge, recycling plants and municipal solid waste incinera-
tion plants. For HBCD, the largest proportion of the emissions originates from diffuse releases
from installed insulation panels. The emissions of DecaBDE and HBCD would even continue for
more than one decade after a ban of these substances. The emissions of HBCD would only halve
until 2020.

Predicted environmental concentrations in the atmosphere, soil, water and sediments have been
derived from the emission estimates. Comparing the concentrations modelled with field data, it
can be concluded that atmospheric emissions, especially from diffuse sources, might be underes-
timated based on currently available data.

Perspectives

The knowledge about substance flows, stocks and emissions could be improved, even though
there are still uncertainties in the estimations. The results may serve as a basis for the evalua-
tion of measures and elaboration of recommendations for future regulatory, technical and other
measures to reduce the risk for humans, animals and the environment regarding these sub-
stances.
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