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 Migration Pathways to the 
environment  

”Horizon Scanning” for FRs 
present in e-waste 
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Surfactant-based 
solvents and adsorbents 
for rapid extracion of 
organic contaminants 
(PAHs, mycotoxins, 
bisphenol A, PFASs…) 
in food and 
environmental samples 

� Analysis of Bisphenol A in urine samples  (SPE, LC-QQQ MS), collaboration 
with a Medical Spanish Research Center in Catalonia (CREAL) 

� Development of extraction/clean-up methods for acrylamide/ELISA  kits 
(ABRAXIS LLC, Pennsylvania) 

� Development of extraction/clean-up methods for PFASs in food (PERFOOD 
project) Supervision Dr. Stefan van Leeuween. Summer 2009, VU University  

� Review articles (e.g. Ballesteros Gómez, Rubio Bravo, Soledad, Recent 
Advanced in Environmental Analysis, Analytical Chemistry, 83 (2011) 
4579-4613) 
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�  Most polymer electronic materials contain flame retardants, often with 
halogens 

�  Globally e-waste growing by about 40 million tons a year  

�  > 1 billion mobile phones sold worldwide in 2007  

�  e-waste can end up in landfills 
•  >4.6 million tons in US landfills in 2000 
•  Hong Kong, 10-20 percent of discarded computers go to landfill 

�  Regulations: 
•  Convention of Basel to control hazardous waste between countries, e.g. 

to prevent electronic waste being dumped in landfills due to its hazardous 
content 

•  In practice dumping continues in many countries 

M t l l t i t i l t i fl
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Exposure 
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Objectives ER1 

�  To study the mechanisms via which FRs migrate from e-waste 

–  Develop analytical screening methods for  “established” (PBDEs, 
TBBPA, HBCD), novel (BDBPE, DBDPE, TBB, TBPH, PBT), 
alternative (PFRs)  and unknown FRs (e.g. degradation products) 

–  Horizon scanning e-waste 
•  Occurrence, leaching (field and lab) 

–  Hazard of e-waste  
•  Toxicity profiling (e.g. microsomes) 
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GCxGC-HRTOF 
LC-HRTOF 

Simplifying sample 
treatment: dispersive 
SPE, QUECHERS, 
surfactant-based 
extraction 

GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCxGC-HRTO
LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC-HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRTOF 

REPORTED EXTRACTION/ 
CLEANUP METHODS 
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� GCXGC (Agilent)-HRTOF(Brukers) 

Two-dimensional separation on 
GCxGC: the sample is injected into a 
first chromatographic column then 
molecules elute from this column and 
are trapped or periodically sampled 
by a modulator (also termed an 
interface) and sent  to a second 
(usually more polar) column 
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� GC-QTOF 
� LC (Agilent)-ESI/APCI /APPI-HRTOF(Bruckers) 
� LC-QTOF (University of Antwerp) 
� APPI , APCI direct probe-HRTOF 
� LC-QTRAP for full scan/MRM/MSn combined experiments 

(University of Cordoba) 
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THANK YOU FOR 
YOUR ATTENTION! 


