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Quantitative relationships between structure and biodegradability of
organic pollutants in rivers

LU Guang-hua'! WANG Chao' BAO Guo-zhang’
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2. College of Environment and Resources Jilin Univ. Changchun 130023 China

Abstract The halflife periods of biodegradation of 20 organic pollutants in the Songhuajiang River were obtained through
determination of the variation of the biochemical oxygen demand BOD with time with the standard test method. The
experimental results showed that all of the organic pollutants reached the balance of degradation in 120 h and their
halflife periods of biodegradation were approximately in the range of 10 h to 27 h. The energy of the highest occupied
molecular orbit  Eyoymo  was calculated by the quantum chemical method MOPAC6.0-AM1. By use of the Epgyo and
ionization constant  pK, a quantitative structure-biodegradability relationship model was developed T;, =
55.87 £9.27 +4.62 +0.94 Eyomo+0.94 £0.26 pK, R =0.880 s =2.84. The equation was used to
predict the biodegradability and most of the compounds fitted well. It is also shown that the biodegradability of studied

compounds is mainly related to the electronic effect of substitute groups.

Key words substituted benzenes halflife period of biodegradation structural parameter correlation prediction





