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Effect of the Coexistence of Chlorobenzene Homologue on Anaerobic

Degradation of Hexachlorobenzene

WANG Qi', LIU Hui', JIANG Lin', TANG Jun®
(1. Beijing Key Laboratory for Risk Modeling and Remediation of Contaminated Sites, National Engineering Research Center of Urban
Environmental Pollution Control, Beijing Municipal Research Institute of Environmental Protection, Beijing 100037, China;

2. Research Center of Groundwater and Environmental System Engineering, Chinese Research Academy of Environmental Sciences,
Beijing 100012, China)

Abstract: The anaerobic biodegradation of hexachlorobenzene is being an intensively studied technology for contaminated soil
remediation. The effect of three coexisting chlorobenzene homologue ( pentachlorobenzene, 1,2,4,5-tetrachlorobenzene and 1,2 ,4-
trichlorobenzene) on anaerobic degradation of hexachlorobenzene in dye processing industry contaminated soil was studied under
different environmental conditions such as initial pH, reaction temperature and solid-liquid ratio. The result showed that the anaerobic
degradation activity of hexachlorobenzene was reduced due to the feedback inhibition caused by accumulation of chlorobenzene
homologue. The feedback inhibition and accumulation may vary based on different environmental conditions. Pentachlorobenzene
exhibited the strongest inhibitive effect compared to the other two chlorobenzene homologue with low initial pH values, at room
temperature and low solid-liquid ratio, respectively. Whereas 1,2 ,4-trichlorobenzene significantly inhibited the degradation with high
initial pH values and at higher temperature. As a conclusion, optimization of environmental conditions and reduction of chlorobenzene
homologue accumulation in the process can enhance the degradation of hexachorobenzene in contaminated soil.

Key words : contaminated soil ; hexachlorobenzene; anaerobic degradation; coexistence; feedback inhibition
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Table 1  Contents and physicochemical characteristics of chlorobenzenes in the dye plant contaminated soil

WA INER HER 1,2,4,5-MU5 % 1,2,4- =5
¢/mg-kg ! 2.00 ~2. 80 0.10 ~0.35 0.14 ~0. 49 0.25 ~0.90
M/g-mol ! 284.8 250.3 215.9 181.5
P*/Pa 0.002 5 0.22 0.72 38.02
K, 0. 036 0.034 0. 050 0.093
Ci*(g/100 g7K) x 1076 0.028 2. 630 5. 888 165. 959
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Table 2 Recovery rate of four kinds of chlorobenzenes/%

J— D PR IR/ %
P o

/mg-L 1 2 3 Ty
INFER 0.01 104 94.4 117 105.1
HEAR 0.01 97 92.8 119 102.9
1,2,4,5-P050K 0.01 98.4 90.8 124 104.4
1,2, 4- =5 0.01 97.4 108 107 104.1
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Fig. 1 Effects of accumulation of chlorobenzene homologue on degradation of hexachlorobenzene under different initial pH values
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Table 3 The F value and P value of significant difference of degradation of hexachlorobenzene under different initial pH values

SH J2 B Hsa/d
3 8 13 18 23 28 33
F 92.935 12.903 43.135 66.019 44. 420 70. 880 44.265
P 0. 000 0. 002 0. 000 0. 000 0. 000 0. 000 0. 000

1) P <0. 05, 3R ANERBIRIEA R pH LR T /E R F 2R

R4 BEBEMEFMEZEHNETHE
Table 4  Stepwise multiple regression between degradation of
hexachlorobenzene and environmental factors
under different initial pH values
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Fig. 2 Effects of accumulation of chlorobenzene homologue on degradation of hexachlorobenzene under different reaction temperatures
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Table 5 The F value and P value of significant difference of degradation of hexachlorobenzene under different reaction temperatures

SRR/ d
WA
3 8 13 18 23 28 33
F 140. 296 36. 249 104. 392 72.289 99. 282 48.932 69. 122
P 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000

1) P <0.05 , 7S SR S 2 AN ] BN B8 2% PF A7 AE Bk 35 2 57

F6 BEBEMZZMERNEIETSE
Table 6  Stepwise multiple regression between degradation
of hexachlorobenzene and environmental factors under
different reaction temperatures
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Table 7 The F value and P value of significant difference of degradation of hexachlorobenzene under different solid-liquid ratios

2 B Heal/d
mH
3 8 13 18 23 28 33
F 30. 261 36.451 21. 366 74. 085 43. 663 54.445 34. 834
P 0. 001 0. 002 0. 002 0. 000 0. 000 0. 000 0. 000

1) P <0. 05, 378N @ARREMEARAEA G B LA T AP B2 28 57
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Table 8 Stepwise multiple regression between degradation
of hexachlorobenzene and environmental factors under
different solid-liquid ratios
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