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Depth Profiles of Methane Oxidation Kinetics and the Related Methanotrophic

Community in a Simulated Landfill Cover

XING Zhi-lin"? ,ZHAO Tian-tao'*" ,GAO Yan-hui' ,HE Zhi',YANG Xu',PENG Xu-ya’

(1. School of Chemical Engineering, Chongqing University of Technology , Chongqing 400054, China; 2. College of Urban Construction
and Environmental Engineering, Chongqing University, Chongqing 400045, China)

Abstract: Simulated landfill cover with real time online monitoring system was developed using cover soils. Then the system started
and the concentrations of bio-gas in various depths were continuously monitored, and it was found that the system ran continually and
stably after 2-3 h when methane flux changed. After that, the relationship between regularity of methane oxidation and methane flux in
landfill cover was analyzed. The results indicated that concentration of oxygen decreased with increasing methane flux when the depth
was deeper than 20 ¢cm, and no obvious correlation between oxygen concentration in landfill cover surface and methane flux, however,
methane oxidation rate showed positive correlation with methane flux in various depths (range of R* was 0.851-0.999). Kinetics of
CH, oxidation in landfill cover was fitted by CH, -0, dual-substrate model (range of R* was 0. 902-0. 955) , the half-saturation constant
K increasing with depth was 0. 157-0. 729 in dynamic condition. Finally, methanotrophs community structure in original cover soil
sample and that in simulated landfill cover were investigated by high-throughout sequencing technology, and the statistics indicated that
the abundance and species of methanotrophs in simulated landfill cover significantly increased compared with those in original cover soil
sample, and type I methanotrophs including Methylobacter and Methylophilaceae and type II methanotrophs Methylocystis were
dominant species.

Key words : landfill cover; continuous monitoring; kinetics; methanotrophs; community structure
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Fig. 1 Process of methane oxidation in landfill cover
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Fig. 2 Continuous monitoring curves of bio-gas in different depths
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Table 2 Physico-chemical properties of landfill cover soils
R/ em BA/g kg ! B/ g kg ! HHUFT/ g kg ™! HAEA/ mg-kg ™! AR/ mg-kg ™!
Jstn 2.10 £0.0158 0.54+0.0338 15.90.2366 45.1x0.0898 256.2 £8.595 1
60 1.38 £0. 009 3 0.635 +0.029 4 23.7 +0.809 0 27.9+0.3292 23.2+0.0249
40 1. 54 £0.004 7 0.619 +0.0150 23.6+0.2149 16.9 +0.463 8 25.6 +£0.0747
20 1.87 £0.017 8 0.629 +0.0279 27.8 +1.698 4 14.4 +£0.344 1 20.4 +0.5730
0 1.53 +£0.002 1 0.750 +£0.031 3 24.9 +0.609 0 18.9£0.074 8 19.0+0.3239
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Table 3 Sequence number and relative abundance of methanotrophs in landfill cover soil
; e AL )7 50 E0(OTU) FIAEXT 5%/ %
Wk

A R 0Cs D60 D40 D20 DO
Methylobacillus 0 (0.00) 292 (4.37) 116 (1.78) 73 (1.83) 192 (2.86)
Methylobacter 47 (13.74) 1880 (28.16) 1211 (18.53) 1392 (34.83) 3313 (49.43)
Methylobacterium 4 (1.17) 1(0.01) 0 (0.00) 0 (0.00) 0 (0.00)
Methylocaldum 40 (11.70) 425 (6.37) 255 (3.90) 370 (9.26) 452 (6.74)
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Methylomicrobium 0 (0.00) 15 (0.22) 6 (0.09) 3 (0.08) 5 (0.07)
Methylophilaceae 65 (19.01) 533 (7.99) 135 (2.06) 117 (2.93) 277 (4.13)
Methylosarcina 1(0.29) 5(0.07) 3 (0.05) 1 (0.03) 6 (0.09)

1 Methylocystis 92 (26.90) 76 (1.14) 35 (0.54) 38 (0.95) 85 (1.27)

B ps¥il 342 6676 6535 3997 6703
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