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Resources quantity and utilization prospect of methane in municipal
solid waste landfills

WEI Ning, LI Xiao-chun, WANG Yan, GU Zhi-meng

(State Key Laboratory of Geomechanics and Geotechnical Engineering, Institute of Rock and Soil Mechanics,
Chinese Academy of Sciences, Wuhan 430071, China)

Abstract: Classical sanitary landfills release large amounts of hazardous and deleterious chemicals to nearby groundwater and air via
landfill leachate and landfill gas (LFG). LFG which generated by municipal solid waste (MSW) in landfills brings much trouble to
environmental pollution problem. LFG contains important greenhouse gases, such as methane (CH,), carbon dioxide (CO,); and LFG
is a main environmental pollutant; landfill gas is also a clean renewable resource and energy; recovering and utilizing LFG can bring
economics, environment safety, energy, and resources benefits. The utilization of LFG is concerned on the utilization of methane in
LFG; then the calculation method of methane emission from landfills is introduced and interpreted briefly. The methane emission of
China from landfills is calculated by first order decay method; the range of methane resources quantity in landfill gas is obtained.
Based on clean development mechanism and the actual LFG utilization situation in China, utilization methods to address the emission
of landfill gas are analyzed; the situation and the problem faced by LFG utilization in China are analyzed; and the advices and results
are given. Those results and advices may be helpful to the recovery and utilization of landfill gas.
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Table2 Wastes degradation rate in different climate zones

iy TR IX T X A TR IX AT X

JEf# (food waste) 0.17~0.7 0.17~0.7 0.17~0.7 0.17~0.7
ik (Garden) 0.15~0.2 0.15~0.2 0.15~0.2 0.15~0.2

4Rk (Paper) 0.06~0.085 0.06~0.085 0.06~0.085 0.06~0.085

KT (Wood and straw) 0.03~0.05 0.03~0.05 0.03~0.05 0.03~0.05
214 (Textiles) 0.06~0.085 0.06~0.085 0.06~0.085 0.06~0.085

WM JRA (Disposable nappies) 0.15~0.2 0.15~0.2 0.15~0.2 0.15~0.2
R (Sewage sludge) 0.17~0.7 0.17~0.7 0.17~0.7 0.17~0.7
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Table 3 Compositions of municipal solid waste

A i : {Eﬁhkéj\ SoAl _ KoY

i it EiES ety 24 A A eI Wi IL et KAy
57 ~1990 27.54 2.02 0.68 0.7 0.54 0.78 67.76 40%*
68 1991 59.86 2.85 2.77 1.43 2.10 0.95 1.60 25.03 3.41 41.06
72 1992 57.94 3.04 3.30 1.71 1.90 1.13 1.79 25.90 3.28 40.68
67 1993 54.25 3.58 3.78 1.71 1.83 1.08 1.69 27.76 4.32 41.61
75 1994 55.39 3.75 4.16 1.90 2.05 1.16 1.89 25.69 4.00 40.71
69 1995 55.78 3.56 4.62 1.98 2.58 1.22 1.91 23.71 4.64 39.05
82 1996 57.5 3.71 5.06 1.89 2.24 1.28 2.07 2231 4.27 40.75
67 1999 49.17 6.72 10.73 2.10 2.84 1.03 3.00 21.58 3.26 48.15
73 2000 43.60 6.64 11.49 2.22 2.87 1.07 2.33 23.14 6.42 47.71
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Fig.1 Curve of methane emission from landfill gas
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Table 4 Utilizations of methane in landfill gas
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