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Fig. 1 Degradatlon of y-HCH by three species of bacteria
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Fig. 2 Stable isotope fractionation during y-HCH degradation
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Fig. 3 Analysis of carbon and chlorine isotope fractionation based on Rayleigh equation
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Fig. 4 Two-dimensional stable isotope analysis of y-HCH
degradation by three microbial species
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Abstract Hexachlorocyclohexane (HCH) is a persistent pollutant that causes pollution in large quantities in
the environment, it is very important to quantitatively study its migration and transformation process in the
environment. The degradation process of y-HCH (Lindan) by three aerobic microorganisms, Sphingobium
quisquiliarum P25, Sphingobium ummariense RL-3 and Sphingobium sp. F2 were studied. Monomer stable
isotope analysis (CSIA) was used to investigate the degradation of HCH by different microorganisms and their
effects on the transformation and migration of HCH. The results showed that the degradation of y-HCH by three
kinds of microorganisms was consistent with the principle of first-order reaction kinetics. Carbon fractionation
coefficient (¢.) was —(4.310.4)%o, —(1.6+0.1)%0 and —(5.7+0.5)%o, respectively. Chlorine isotope fractionation
coefficient (g.) was — (1.1£0.6) %o, — (1.5£0.2) %o, and —(1.5£0.4)%o, respectively. Two-dimensional isotope
fractionation coefficients (4.) was (3.0+0.3), (1.1£0.1) and (2.7£0.2), respectively, The results of this study
can provide a reference for the application of monomer stable isotope analysis technology to analyze the
migration and transformation process of HCH in complex environments and evaluate the restoration effect of
HCH contaminated sites.

Keywords  isotope fractionation; aerobic microorganism; Hexachlorocyclohexane (HCH); compound-
specific isotope analysis(CSIA)
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