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Distribution of Hexabromocyclododecanes in Soils for Different Uses:Concentration, Diastereomeric and
Enantiomeric Profiles

ZHANG Yan-wei, RUAN Yue—fei, ZHAO Li—jie, GAN Zhi—wei, SUN Hong-wen"

(College of Environmental Science and Engineering, Nankai University, MOE Key Laboratory on Pollution Processes and Environmental Cri—
teria, Tianjin 300071, China)

Abstract: Hexabromocyclododecanes(HBCDs ), one of additive brominated flame retardants, are extensively applied in building, textiles and
electronics. The distribution and fate of HBCDs in the environment has drawn much attention. In the present study, soils in farmland in a
sewage irrigation area and from an electronic product recycling district in Tianjin were sampled. The samples were extracted with 1:1 hexane—
acetone in a Soxhlet device for 24 h and cleaned up with concentrated sulfuric acid and silica column. The extracts were analyzed with LC—
MS/MS, and HBCD concentration, diastereomer and enantiomer profiles were further analyzed. The concentration of HBCDs in soils from
electronic product recycling district ranged between from 1.57 ng* g™ to 3.76 ng* g™ dw; and 9.33 ng- g™ to 44.6 ng- g™ dw in farmland from a—
gricultural district. The concentration of HBCDs in sewage sludge from the two districts exhibited the same trend. The unexpected higher
HBCD concentration in farmland as compared with those from electronic product recycling district could be due to the sewage irrigation from
Dagu Drainage Canal. On other aspect, this suggested that HBCDs were not widely used in electric products in China. Diastereomer—specific
selectivity occurred in soil from electronic product recycling district with higher a«—=HBCD ratio as compared to those in technical products
with higher y—HBCD ratio, indicating the transformation between HBCD diastereomers; while this phenomenon was not observed in soils from
agricultural district. There was no uniform tendency of enantiomeric selectivity in soils, indicating that the enantiomeric selectivity is deter—
mined by multiple processes controlled by variable factors. As for B—HBCD, agricultural soils exhibited enantiomeric selectivity of (+)-
HBCD and vice versa in soils from electronic product recycling district.
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Figure 1 Boxchart comparison of HBCD concentrations in soils and

sediments from Dagu Drainage Canal(a ), Chentaizi Drainage Canal

(b) and District of Electronic Products Disposal in Ziya Town(c )
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Table 1 Distribution of HBCDs in soils and sediments
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Figure 2 Contribution of HBCD diastereomers in soils and sediments from Dagu Drainage Canal(left) and

Ziya Town(right ), and in technical products
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Figure 3 Enantiomer fractions(EFs) of HBCD enantiomers in soils and sediments from Dagu Drainage Canal(a),

Chentaizi Drainage Canal(b) and Ziya Town(c),and in standards
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