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Abstract: It is important to deeply understanding the degradation mechanism of chloroform (CF) along the depth of a soil layer. In
this study, the simulated landfill cover system (SLCS) was set up and biotransformation mechanism of CF was firstly investigated by
the method of diversity sequencing. The results showed that the landfill cover was divided into three zones along the depth, aerobic
zone (0~20cm), anoxic zone (20~40cm) and anaerobic zone (>40cm), based on the oxygen content. The analysis of diversity
sequencing revealed that methanotrophs were dominant bacteria in aerobic zone, including type I methanotrophs Methylobacter and
type II methanotrophs Methylosinus. While Anaeromyxobacter was the dominant bacteria for CF biodegradation by reductive
dechlorination in anoxic and anaerobic zone. In addition, the relative abundance of methanotrophs in the anoxic zone was about 13%.
These results suggested that CF was firstly degraded effectively in aerobic, anoxic and anoxic zone. Previous studies reported that CF
can be degraded into dichloromethane reductive dechlorination in the anoxic and anaerobic zone, and part of dichloromethane would
be transformed into acetate, Hyand CO, due to the activity of Dehalobacter, which agreed with this study. The metabolic product
dichloromethane was then completely degraded by through co-metabolism by methanotrophs in aerobic and anoxic zone. Moreover,
the relationship between biodegradation capacity and gas flux was also studied. With the change of inlet flux, there was a negative
correlation between methane removal efficiency and flux (R’=0.80), while the positive correlation was found between methane
biodegradation rate and flux (R*=0.86). Similarly, CF biodegradation efficiency decreased with increase of inlet gas flux (R’=0.86),
while biodegradation rate increased with increase of inlet gas flux (R=0.89). Therefore, acrobic co-metabolism contributed more in
in removal of CF than reductive dichlorination. These results provided theoretical basis for in situ bioremediation of chlorinated
aliphatic hydrocarbons pollutants.
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Fig.1 The schematic of structure of the simulated landfill

cover system
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landfill cover system
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1~15 15 0.306 109.2 0.447 0.0275 1467
16~30 30 0.612 218.4 0.893 0.0275 1467
31~45 45 0.918 327.6 1.340 0.0275 1467
46~48 60 1.223 436.8 1.787 0.0275 1467
49~51 75 1.529 546.0 2.233 0.0275 1467
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Fig.2 Distribution of biogas concentration over time in the experimental group
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level
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