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Figure 1. The content of common volatile chlorinated

hydrocarbon compounds in landfill gas.
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Table 1. The degradation of chlorinated hydrocarbons in landfill cover
Chlorinated hydrocarbons Concentration/(pg/L) Biodegradation rates Experiment condition References
Tetrachloroethylene 7 0.025 15% CH, and 35% O, [29]
(PCE) 20-2000 No degradation 15% CH, and 35% O, [30]
5 No degradation 15% CH,4 and 35% O, [8]
30 No degradation 15% CH,4 and 30% O, [16]
20 No degradation 15% CH, and 30% O, [25]
Trichloroethylene 30 0.094 15% CH, and 35% O, [29]
(TCE) 40 0.057+0.153 15% CH,4 and 35% O, [8,26]
100 (4.1£107%)g/(m*d) Column experiments [26]
20-2000 0.060 15% CH,4 and 35% O, [30]
30 0.057+0.002 15% CH,4 and 35% O, [16]
50 0.017 15% CH,4 and 30% O, [25]
17.6 94.230 mg/(m*d) Mixed compost (30%) [31]
88.110 mg/(m*d) Mixed compost (50%)
83.880 mg/(m*-d) Mixed compost (75%)
1,1-dichloroethylene 80 0.114 15% CH4 and 35% O, [29]
(1,1-DCE) 80 0.050+0.116 15% CHyand 35% O, [8]
500 0.008 15% CH4and 30% O, [25]
c-1,2-dichloroethylene 400 1.381 15% CHy and 35% O, [29]
(c-1,2-DCE) 20-2000 1.200 15% CHyand 35% O, [30]
170 0.318+0.078 15% CHyand 35% O, [8]
800 4.134+0.048 15% CH4and 30% O, [16]
800 0.225 15% CH,and 30% O, [25]
t-1,2-dichloroethylene 700 3.244 15% CHyand 35% O, [29]
(¢-1,2-DCE) 20-2000 2.900 15% CH4and 35% 02 [30]
300 1.119+0.015 15% CH4and 35% O, [8]
1200 1.841+0.013 15% CH,and 30% O, [16]
800 0.263 15% CHyand 30% O, [25]
Vinyl chloride 120 0.509 15% CHyand 35% O, [29]
(VO) 1000 1.456+0.012 15% CH4and 35% O, [8,26]
310 1.8+0.1 Column experiments [26]
20-2000 8.600 15% CHyand 35% O, [30]
600 8.564+0.385 15% CHyand 30% O, [16]
100 0.175 15% CH4and 30% O, [25]
Trichloromethane 30 0.028+0.005 15% CH4and 35% O, [8,26]
(TCM) 50 (2.30+0.01)g/(m*>d) Column experiments [26]
160 0.136+0.004 15% CHyand 30% O, [16]
400 0.013 15% CH,4 and 30% O, [25]
Dichloromethane 200 0.686+0.052 15% CHy and 35% O, [8,26]
(DCM) 1270 7.3+£0.1 Column experiments [26]
700 0.885+0.004 15% CH,4 and 30% O, [16]
70 0.467 15% CH,4 and 30% O, [25]
54.2 427.815 mg/(m*-d) Mixed compost (30%) [31]
311.670 mg/(m*d) Mixed compost (50%)
294.300 mg/(m*-d) Mixed compost (75%)
Tetrachloromethane 20 No degradation 15% CH,and 30% O, [16]
(TeCM)
1,1,1-trichloroethane 45 No degradation 15% CHyand 35% O, [8]
(1,1,1-TCA)
1,1,2-trichloroethane 40 0.136+0.011 15% CH, and 35% O, [8]
(1,1,2-TCA)
1,1-dichloroethane 260 0.169+0.023 15% CHyand 35% O, [8]
(1,1-DCA) 800 1.742+0.017 15% CH,and 30% O, [16]
1000 0.154 15% CH,and 30% O, [25]
1,2-dichloroethane 270 1.716+0.085 15% CH4and 35% O, [8]
(1,2-DCA) 280 2.809+0.089 15% CH4and 30% O, [16]
200 0.217 15% CH4and 30% O, [25]

All the experiment were operated in the 22 °C, the unit of biodegradation rates unsigned were pg/(g soi/h).
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The main methanotrophs genera in different

landfill cover

Styles Methanotrophs References
Methylomicrobium [57-59]
Methylococcus [57-58,64]
Methylobacter [58-64]
Methylosarcina [58-60]

Type |
Methylocaldum [59-60,63]
Methylomonas [58-59,61]
Methylosphaera [58]
Methylococcales Unclassified [58]
Methylosinus [57-58,60,62]
Methylocystis [57-59,61-64]

Typell Methylocella [58,61]
Methylocapsa [58,61]
Methylocystaceae_Unclassified  [58]
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Figure 3. The biodegradation model of chlorinated hydrocarbon in landfill covering soil.
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Abstract: Understanding the biotransformation mechanism of chlorinated hydrocarbons in contaminated site is of
great significance to the in-situ bioremediation. Therefore, we summed up the overlapping composition of
chlorinated hydrocarbons and analyzed statistically the concentration variations and degradation rate of chlorinated
hydrocarbons in various landfill which were regarded as one of the most typical compound pollution sites. The
statistical data indicated that chloralkane and chloroalkene concentration ranged 0.20 to 32.45 and 0.50 to 32.45 pg/m’,
respectively, which were the main components. We also found that biodegradation rates of chlorinated
hydrocarbons decreased with the number of attached chlorine atoms in landfill cover. Then, we summarized the
biodegradation mechanism of chlorinated hydrocarbons under different environmental conditions. The results
implied that chlorinated hydrocarbons biodegradation incorporated aerobic co-metabolism, halorespiration and
anaerobic reductive dechlorination involved in a wide range of substrates and a variety of functional microbes.
Based on of these analyses, we constructed biodegradation models of chlorinated hydrocarbons in landfill cover.

Finally, the possible development of chlorinated hydrocarbons biological removal in the future was predicated.

Keywords: landfill cover, chlorinated hydrocarbons, co-metabolism, mechanism model of biodegradation
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