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Degradation of Benzothiazole in Electro-Assisted Microbial Reactor

LIU Chun-miao, DING Jie, LIU Xian-shu, CHENG Wang-bin
(State Key Laboratory of Urban Water Resource and Environment, Harbin Institute of Technology, Harbin 150090, China)

Abstract: The oxidative degradation of benzothiazole (BTH) in a single-chamber electro-assisted microbial reactor was investigated.
The effects of applied voltage and COD/BTH ratio on the performance of degrading benzothiazole were studied. The research showed
that BTH was oxidized to 2-hydroxy-benzothiazole ( OHBT ), then thiazole ring scission, and BTH translated into 2-
methylsulfonylaniline eventually. The degrading of benzothiazole was in conformity with the pseudo first-order kinetic model, and the
pseudo first-order kinetic constant can be increased by raising the applied voltage and co-metabolism. When the applied voltage was
0.7 V and COD/BTH ratio was 30, the degradation rate was 96% in 48 h, achieving the detoxification of BTH, and that is
advantageous to the biochemical treatment.

Key words ; electro-assisted microbial reactor; benzothiazole( BTH) ; anodophilic microbes; co-substrate ; 2-hydroxy-benzothiazole
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Fig. 1 Schematic diagram of electro-assisted microbial reactor
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Fig. 2 Degradation rate of substrate and BTH in different periods
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Table 1  Degradation rate and pseudo first-order kinetic equation of BTH under different applied voltages

AN YAY BTH Ffi %/ % AT R? k/h~!

0.0 62. 63 y=-0.018 0x —0.083 7 0.9920 0.018 0
0.3 68. 36 y=-0.0211x -0.1258 0.9918 0.0211
0.5 82.29 y=—0.0345x-0.140 3 0.990 8 0.0345
0.7 88.71 y= —0.040 2x —0.207 9 0.9922 0.0402
0.9 90. 52 y=—0.047 7x -0. 169 4 0.988 9 0.047 7
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Fig. 6 Current density curve under different applied voltages
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COD/BTH WA’ R? E/h-! BTH B2,/ %
0:1 y=-0.0167x-0.1502 0.983 1 0.0167 64. 85
10:1 y=-0.0257x-0.1851 0.988 7 0.0257 84. 44
20:1 y=-0.0347x-0.220 1 0.9909 0.0347 87.22
30:1 y=-0.0543x-0.1272 0.9913 0.0543 95. 94
40:1 y=-0.0434x-0.046 3 0.990 6 0.043 4 87.96
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