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Levels, distributions and isomer profiles of hexabromocyclododecanes in the
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Abstract: Thirty-six surface sediment samples were collected from nearly ten rivers or distributaries in the

Laizhou Bay area. Three diastereoisomers of hexabromocyclododecanes (HBCDs) were analyzed by high

performance liquid chromatograph, coupled to a triple quadrupole mass spectrometer (HPLC-MS/MS). The

concentrations of HBCDs ranged from 0.03 to 20.17 ng/g dw, with a mean vale of 2.14 ng/g dw. The study area is

less contaminated by HBCDs in comparison with other riverine regions around the world. HBCD diastereoisomer
profiles differed among the sediment samples, and y-HBCD (52.3%-97.3%, mean 72.4%) was the dominant

isomer (except one sample), whereas a-HBCD contributions were relatively high in sediments from the rural areas.

Higher concentrations occurred mostly at industry areas, indicating the sources of HBCD was direct discharge

from local factories; however, in the less industrial areas, including urban areas and rural areas, sources of HBCDs

were from atmospheric transport and deposition. Moreover, relatively strong correlation between TOC and HBCD
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concentrations suggested that TOC is the control factor for HBCD distribution in the less industrial areas.

Key words: hexabromocyclododecanes (HBCDs); surface sediments; concentration; distribution; isomer profiles;

Laizhou Bay rivers
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Fig.1 Locations of sampling sites and distribution of HBCD in the sediments of the Laizhou Bay
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Table 1  Concentrations of hexabromocyclododecanes in surface riverine sediments of the Laizhou Bay (ng/g dw)

+SE ( )
2 HBCDs
a-HBCD S-HBCD y-HBCD
(n=16) 0.58+0.24 (0.01~3.65) 0.24+0.09 (0.00~1.46) 2.74+0.87 (0.02~11.32) 3.57+1.13 (0.03~16.43)
(n=6) 1.09+0.97 (0.02~5.94) 0.57+0.49 (0.00~3.00) 2.38+1.79 (0.11~11.23) 4.03£3.25 (0.13~20.17)
(n=7) 0.08+0.05 (0.01~0.38) 0.02+0.01 (0.00~0.11) 0.07+0.02 (0.01~0.17) 0.17+0.08 (0.03~0.66)
(n=6) 0.09+0.03 (0.03~0.20) 0.05+0.02 (0.00~0.12) 0.55+0.24 (0.11~1.63) 0.70+0.29 (0.16~1.95)
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Table 2 Comparison of HBCD levels in surface riverine sediments of the Laizhou Bay with other rivers (ng/g)

C ) YHBCD
«C ) 2000 38~1700 [18]
viskn () 2000 <0.1~0.2 [19]
2000 1~25 [19]
Scheldt ) 2001 14~71 [21]
Cinca ( ) 2002 nd~514 [20]
« ) 2008 0.88~4.8 [5]
2007 0.04~3.1 [17]
Ellasjpen () 2001 431 [22] 1
() 2009~2010 0.03~31.6 [15]
« ) 2009 2.5~424.16 [16]
() 2009 0.03~20.17
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