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Effects of Methane Stress on Oxidation Rates and Microbial Community Structures

in Different Landfill Cover Soils

HE Ruos JIANG Chen-jing, WANG Jing: GAO Qing-jun, SHEN Dong-sheng
(Department of Environmental Engineering, Zhejiang University, Hangzhou 310029, China)

Abstract: As compared with the ordinary landfill cover material, clay soil, the effect of methane stress on oxidation rate and microbial community
structure was investigated in waste soil (material from biologically treated municipal solid waste) . The results showed that the moisture content
of the clay soil was low,> due to the low water retaining capacity. As environmental temperature and rainfall changeds the clay soil caked and
inhibited methanotrophs growth. However; with a high organic matter, water-holding capacity and porositys the waste soil provided a favor
condition for methanotrophs growth and propagation. After exposure to methane flow for 120 dayss methane oxidation potential in the middle and
bottom layers of the waste soil column increased to 11.25-13.48 pmol/Cg*h), which was 10.4-24.5 times higher than that in clay soil column.
The topsoils were both found to be dried and inhibit methane oxidation. Methane oxidation (removal) efficiency by the waste soil column
reached 48.3% at the end of the experiment, which was 5-6 times higher than that by the clay soil column.The amounts of the phospholipid
fatty acid (PLFA) biomarks 16: lw8c and 18: 1w8¢c for Type I and Il methanotrophs; respectively, showed that a strong linear relationship was
observed between methane oxidation potential and PLFA 18: 1w8c content in soil samples.

Key words: methane oxidation; landfill cover soils microbial community structure; phospholipid fatty acids ( PLFA)
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Table 1  Physical and chemical properties of the experimental soils

. TBURE 44118/ 9% K AUk L7l S p5¥ - BB
e pH o . B /mge kg ! o
2~4mm  0.02~2mm 0.002~0.02 mm <0.002 mm 1% /mg*kg /mg*kg /mg*kg 1%
Rt 18.3:3.4°  53.2:2.1 15.9+3.1 12.6+4.7 7.13+0.06 56.2+1.2 3090.3+33.21520.0+14.9 330.4+12.7 238.7+14.6 63.1+3.4

Rt 95+1.2  27.1%2.5 38.7+4.2

24.7+1.3 7.16+0.04 14.0£2.1 600.2+10.4 236.5+7.9
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Fig.1 Schematic diagram of the experimental soil column system
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Table 2 Changes in moisture content with time in different soil columns/%
HURE I T /d

0 14 29 45 62 83 120
LJE 562 53.6 49.1 50.6 44.5 15.5 26.1
bWkt R 562 547 554 504 52.8 453  46.5
T2 562 55.8 57.1 57.9 59.4 59.2  61.3
L) 140 113 104 9.7 89 55 8.4
it HE 140 122 11.0 11.8 10.6 8.5 9.1
TE 140 145 143 13.1 13.3 13.0  13.1
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514 ~ 45 dBE IR R R AT ) BN AR E  H
5545 AITUG, B P L G AR AT D BT A 2 IR
RS, 255120 AR T RE IR 2 AR 2
FBE A ¥ 71 43 il 13.48 pmol/Cgeh) F111.25
pmol/Cgeh) . B2 H 8 T K 7 28 K, & KEW T
B, 7055 83 d AT 120 d b 3+ 1) F B A A ) % &
0.68 ~ 0.69 pmol/Cg=h) . b7 3 + 1) F ke S Ak 38 1 55
TR AR, MBI LSRR T 4590,
FLHE S A8 ) 52 5 K Z (R AR AR AN K . Hilger
LS St e B K 3R 45 9% F by 3 o B LA A
{1 FH B AR A T 12

5 R g A B, BB AR - R A A v T 5%
M5 /I E 56529 IRl 1) H B A A v ) A RS VB v
BCJE N ERE - PR S AR ) 4EFFAE 1.0 pmol/Cgeh)
FiAs AEE62 dJi Rl A R 2 g e A AR A
BUK X FEER TR ARG < 0.002 mm) 7% 3
A IR CEVLIO & 2= AR, F7KRE 159, TR A B 1A
B3 5y AF0R - gl B, SR CRUSORT B S5k
(B A= (R B fish 3 BRI, FR o ST PRI

B o = 1 = W W O O R A
S IR0 B A B K R b AR T R R AR AR
JZ,10 ~ 20 em VRAL: MRS HAF K AEAE R JE, 20 ~ 30
em IRAL . Kightley AL e I g K e R g R 3R
1778 + 2 20 ~ 30 cm 4L . Visvanathan 250 # i8
I K B A e R AR AR 15 ~ 40 em TRAL AN R]E
W77 i d k), JEH e g ) 2= AR K R A
L& & F 2 B % (1) A2 W) 78 55 W) Cbiocover) » W1
JE 57 5 AR Ak B S PRLAE A S S 7 5 A ) v
PR FH e U1 TR I I A KRB R A A, i
S T e SRS S

®3 FARLHBIHBBRENLE I/ pmols (goh) !

Table 3 Changes in methane oxidation potential with time in different soil columns/jmol*(g*h)~!
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= 0.53+0.11Y  2.94+0.24 1.96 £0.27 2.61+0.47 2.3220.51 0.68 +0.39 0.69+0.27
A 2 0.53+0.11 2.40+0.78 2.43+0.42 2.42+0.13 5.23+0.87 12.87+0.76 13.48 +0.81
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Fig.2 Methane influent flux in the experiment soil columns, methane

oxidation (removal) efficiency by the soil columns as a function of time
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Fig.4 Methane oxidation potential as a function of PLFAs 16: 1w8c and 18: 1w8c in soil samples
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