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INTRODUCTION
Sunlight photolysis is one of the most important potential abiotic degradation pathways for polybrominated diphenyl ethers (PBDEs) [1]. 
Previous work of our research group using the photo solid phase microextraction approach (photo-SPME) [2, 3] have contributed to extend the knowledge about the kinetics and the identities of the 

photoproducts produced during UV photochemical decomposition of these compounds. 
In photo-SPME, the SPME fiber is employed as a support for photochemical studies. First the target analytes are extracted by SPME, and then the fiber is exposed to the radiation for the required time. 

Thus, the sunlight photolytical behaviour of five PBDEs (BDE 47, BDE 100, BDE 99, BDE 154 and BDE 153) has been studied. 
Aqueous photodegradation studies have also been carried out. In this case, SPME is only used as extraction procedure. 
Up to now, photo-SPME studies had been carried out using UV irradiation at 254 nm [4, 5]. In the present study, the photo-SPME approach is combined for first time with both natural sunlight 

irradiation and from a solar simulator (Suntest CPS, Atlas).  
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EXPERIMENTAL PHOTO-SPME PROCEDURE
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GC conditions:
Injector temperature: 280 ºC

Oven program: 60 ºC (2 min) 15 ºC/min; 210 ºC; 10 ºC/min; 
280 ºC (2 min)

Carrier gas: helium, 8 psi

SUNLIGHT SIMULATOR EXPERIMENTS
Trace GC-MS (Thermo Finnigan)

MS conditions: Source temperature: 200 ºC
Interface temperature: 280 ºC

NATURAL SUNLIGHT EXPERIMENTS
3880 GC-Saturn 2000 MS (Varian)

MS conditions: Trap temperature: 250 ºC
Transferline temperature: 280 ºC

PHOTOFORMATION AND DEGRADATION OF PBDEs OF DIFFERENT BROMINATION
DEGREES BY PHOTO-SPME
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REDUCTIVE DEBROMINATION PATHWAYS FOR BDE 154
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CONCLUSIONS
The photo-SPME technique can be successfully combined with sunlight irradiation, either natural or artificial. The photochemical behaviour in the fiber mimics the processes that happen in water also under sun 
irradiation (verified here for PBDEs as a case study). The results obtained under simulated sunlight match with the results obtained in the previous work under UV radiation. Photodegradation pathways for the 
five BDEs under consideration are for first time proposed for simulated sunlight irradiation. Reductive debromination is the main pathway. PBDFs have been formed under both natural and sola simulated 
irradiation. 
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NATURAL SUNLIGHT  IRRADIATION: PHOTOPRODUCTS
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ION CHROMATOGRAMS OF BDE 47 PHOTO-SPME 

ION CHROMATOGRAMS OF BDE 47 AQUEOUS 
PHOTODEGRADATION 
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