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Fig. 1 Chemical structures of PBBs and PBDEs
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Fig. 2

Post-column photo-reactor
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Fig. 3

Comparison of the peak shapes of PBDEs on the number of irradiation tubes

(a): 2 UV tubes, (b): 5 UV tubes, (c): 10 UV tubes and (d): DecaBB with 2 UV tubes.
Peaks : 1, HexaBDE (IUPAC 156); 2, HeptaBDE (IUPAC 190); 3, HexaBDE (IUPAC 155); 4,
HeptaBDE (IUPAC 184); 5, 6, OctaBDEs (IUPAC 204, 205); 7, NonaBDE (IUPAC 206); &,

nonaBDE (IUPAC 208); 9, DecaBDE (IUPAC 209).
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Fig. 4 Effect of the number of irradiation tubes on the
peak areas of brominated compounds
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Fig. 5 Typical chromatograms of DecaBDE in a fortified polyester sample (a) with
PDA detection and (b) with photolysis-conductivity detection
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Rapid Analysis of Brominated Flame Retardants by HPLC
Using Conductivity Detection with Post-Column Photolysis
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A high-performance liquid chromatographic detection method was developed for the highly
selective determination of flame retardants such as PBBs and PBDEs. The method is based on
on-line dehalogenation by irradiation with UV light of the column effluent. The response of a
conductivity detector was proportional to the concentration of the analyte. But the numbers of
bromide liberated from PBDEs were almost unity regardless of the UV irradiation time. The
detection limit of DecaBDE was 3 ng for 3 : 1 S/ N ratio following about 0.55 min irradiation with
a 15 W low-pressure mercury lamp. The calibration curves from peak areas of PBDEs were lin-
ear with high correlation coefficients of more than 0.996 at the range of 3 ng to 100 ng.
Recovery test from the laboratory fortified with DBDEs polyester resin showed good result for
PBDEs ranged from 87.3 to 109%. The proposed detection system permit the simple and rapid
screening of brominated flame retardants using a small sample mass.

Keywords : HPLC ; conductivity detector ; photo-degradation ; brominated flame retardants.



