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Influence and Assessment of Biochar on the Bioavailability of Chlorobenzenes in
Soil

SONG Yang, WANG Fang, YANG Xing-lun,BIAN Yong-rong,GU Cheng-gang , XIE Zu-bin, JIANG Xin

(State Key Laboratory of Soil and Sustainable Agriculture, Institute of Soil Science, Chinese Academy of Sciences, Nanjing 210008 ,
China)

Abstract; A laboratory experiment was conducted to study the influence of biochar on the residues of chlorobenzenes (CBs) in soil. Two
treatments as the control and the addition of 1% wheat straw biochar were designed. Three chemical extractions as butanol, HPCD and
Tenax extractions and earthworm accumulation were used to assess the changes of the bioavailability of CBs in soil. The results showed
that the residues of HCB, PeCB and 1,2,4,5-TeCB in the control were 29.87% , 18.02% and 5. 16% after 4 months incubation,
however, the residues of HCB, PeCB and 1,2,4,5-TeCB in biochar amended soil were 68.25% , 61.32% and 58.02% , respectively,
indicating that biochar amendment would inhibit the dissipation of CBs in soil. Butanol, HPCD and Tenax extraction as well as earthworm
accumulation results demonstrated that the bioavailability of CBs in soil was significantly affected by biochar amendment (P <0.05).
With aging time increase, the biochar amendment significantly lowered the bioavailability of CBs. The extraction ratios differed among
different chemical extraction methods. The extraction ratio was HCB > PeCB >1,2,4,5-TeCB for butanol and Tenax extraction, while
1,2,4,5-TeCB >PeCB > HCB for HPCD extraction. The bioaccumulation factor of CBs by earthworm was significantly lower in biochar
amended soil compared to the control (P < 0.05). This study showed that the biochar could reduce the bioavailability of organic
pollutants, however, the high residues of the pollutants in soil showed potential environmental risk.

Key words ; biochar; soil; chlorobenzenes( CBs) ; bioavailability; chemical extraction; earthworm accumulation
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Table 1  Physico-chemical properties of soil and biochar
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Table 2 Aging of chlorobenzenes in soil
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Fig. 1 Chemical extraction of chlorobenzenes in soil after 1 day aging
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Fig.2 Chemical extraction of chlorobenzenes in soil after 4 months aging
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