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Introduction
 BFRs and PFRs are important categories of flame retardants that have been

used widely in consumer products in order to meet the safety standards
related to fire resistance1,2.

 Their tendency is to migrate from products to the indoor environment and to
accumulate especially in dust, which acts as a sink for these kind of
compounds3.

 There is high scientific concern for flame retardant exposure due to their 
potential health risks of endocrine disruption, neurodevelopment disorders, 
behavioral abnormalities and possible carcinogenicity2,4.

 Report data for BFRs and PFRs in dust from Belgian homes (n=20).
 Investigate any possible correlation between the concentrations and indoor characteristics.
 Evaluate the human exposure via dust ingestion by using hazard quotients (HQs).

Materials & Methods

Targeted BFRs
• 12 congeners of polybrominated

diphenyl ethers (PBDEs)
• 5 novel brominated flame retardants 

(TBB, BTBPE, TBPH, HBB, DBDPE)
• Tetrabromobisphenol A (TBBPA) 
• Hexabromocyclododecanes (HBCDs) 

Targeted PFRs 
• tris(2-ethylhexyl) phosphate (TEHP) 
• tris(2-chloroethyl) phosphate (TCEP)
• tris(1-chloro-2-propyl) phosphate (TCIPP)
• tris(2-butoxyethyl) phosphate (TBOEP) 
• triphenyl phosphate (TPHP)
• 2-ethylhexyl diphenyl phosphate 

(EHDPHP)
• tricresyl phosphate (TCP) 
• tris(4-butylphenyl) phosphate (TBuPHP)
• tris(1,3-dichloro-2-propyl) phosphate 

(TDCIPP)

Results & Discussion

CONCLUSIONS

Acknowledgements
The authors would like to acknowledge the European Chemical Industry Council (CEFIC) for the 
support of the project (LRI-B17) and the dust sample donors. Drs. Christina Christia acknowledges a 
doctoral fellowship BOF DOCPRO 2018 and Dr. Giulia Poma acknowledges a post-doctoral fellowship 
from the University of Antwerp. 

 PFRs were detected in higher concentrations than BFRs in
Belgian homes (93% of the total contribution).

 No correlation was found between the detected levels and the
characteristics of the environments.

 Dominant BFRs: BDE-209, DBDPE
 Dominant PFRS: TCIPP, TBOEP
 Human exposure was estimated higher via dust ingestion for

toddlers than adults.
 No hazard risk was identified (HQs<1).

Sampling method
• 20 Belgian homes were sampled for dust in Antwerp region (February 2017)

with a vacuum cleaner of high power.
• Nylon socks (25μm pore size) were used for sample collection.
• 4m2 of bare floor was vacuum cleaned for 4’ (1m2 of carpeted floor was

vacuum cleaned for 1’).

Figure 1. Experimental procedure

Figure 2. Concentration levels of BFRs and PFRs in Belgian homes

Figure 3. Contribution of the target BFRs (a) and PFRs (b) in dust 

a) b)

Figure 4. ADDingestion values for a)BFRs and b)PFRs

a) b)
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