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What are they? 

Polybrominated diphenyl ethers (PBDEs) are brominated flame retardants used 
in manufactured materials. PBDEs were never manufactured in Canada and are 
no longer used, but were historically imported in finished products such as 
furniture, electronics, and vehicles. The total historical production of all PBDEs 
from 1970 to 2005 has been estimated at between 1.3 and 1.5 million tonnes.1 

PBDEs can be classified by the number of bromine atoms they contain. Octa and 
deca-BDEs (eight and 10 bromine atoms, respectively) are mostly found in 
plastics and electronic housings, while penta-BDEs (five bromine atoms) are 
used primarily in polyurethane foams and textiles.2 

 

How do they get into the ocean? 

The major pathways by which PBDEs enter the marine environment are likely 
wastewater treatment plants and landfill runoff. In addition, combustion of waste 
containing PBDEs can introduce PBDEs into the atmosphere3, and they can 
subsequently be deposited in the marine environment. 
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FACT: Although there are 209 different PBDE congeners that are theoretically 
possible, just one – BDE-209, contributes approximately 80% of the total PBDEs 
in sediments in the Strait of Georgia.4 This form of the chemical is unstable and 
can break down in a way that makes it easier to move into aquatic food webs.5 

 

PBDEs can also travel long distances through the atmosphere, and recent 
studies indicate that non-North American sources make significant contributions 
of PBDEs to coastal British Columbia air.6 PBDEs are persistent and 
bioaccumulate in marine food webs7, though decreases in PBDE levels have 
been documented in both seabird and marine mammal tissues since restrictions 
on use, sale, and import of PBDEs were implemented in Canada.8,9 

Are they a problem? 

Brominated flame retardants are known to have toxic effects in terrestrial and 
aquatic organisms. PBDEs can disrupt hormones, and exposure can lead to 
long-term developmental effects on neurological, reproductive, and immune 
systems.3 The most widely used chemical in this group, deca-BDE, is also 
suspected to cause cancer. 

PBDEs biomagnify (increase in concentration) in food webs, exposing high 
trophic level species to levels that may cause health effects.10 In mammals, 
PBDEs can also be transferred from mother to young via the placenta11,12 and via 
lactation13,14, creating an exposure route for developing young. In harbour seals, 
PBDEs were found to impact thyroid hormone expression as well as the immune 
system.15 

What is being done? 

In Canada, regulations implemented in 2008 prohibited the manufacture of all 
PBDEs and restricted the use and sale of penta-BDE in commercial mixtures.5 As 
of 2016, prohibitions on use and sale were extended to all PBDEs (including 
deca-BDE) and products containing them, except manufactured items.16 

Penta and octa-BDEs were banned by the European Union (EU) in 2004 and 
have been listed as persistent organic pollutants (POPs) under the Stockholm 
Convention. Deca-BDE is the most widely used PBDE globally, and is still 
produced in the United States and Europe.3 The EU has announced plans to 
regulate deca-BDE beginning in March 2019.17 

Canadian federal environmental quality guidelines (FEQGs) have been 
developed for PBDEs for water, sediment, fish tissue, and bird eggs.18 
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What can we do? 

As individuals and organizations, we can: 

 Learn more about PBDEs and other brominated flame retardants using the 
resource links below 

 Recycle and dispose of waste responsibly and according to local guidelines 

 Avoid using products that contain PBDEs and other contaminants of concern. 
The US EPA’s Safer Choice program identifies products that are safer for 
humans and the environment and can be used as a reference to check 
product ingredients.19,20 The Green Science Policy Institute also provides 
information regarding consumer choices.21 

More Information? 
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