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Effect of Moisture on Stabilization of Municipal Solid Wastes in
Anaerobic Landfill

Hye-Jin Kim, Joung-Ho Kim, Dong-Ik Oh, Seok-Chan Kim, Nam-Hoon Lee, Nack-Joo Kim*

Dept. of Environmental Engineering, Anyang University, Dept. of Fine Chemistry, Seoul National University of Technology*

ABSTRACT

Landfilling is most widely used as the final disposal tool of solid wastes. Solid wastes landfilled
are stabilized by microbial degradation which is affected by several factors such as moisture,
oxygen, pH, alkalinity, sulphate, nutrient, inhibitor, hydrogen, and temperature. Especially
moisture plays a major role in microbial degradation. In this study, the effects of moisture on the
degradation of municipal solids waste (MSW) were investigated. Four lysimeters with four
different levels of moisture content i.e., 20, 30, 40, and 50% were operated; lysimeters were
packed with MSW, and anaerobically operated. Anaerobic lysimeters with higher moisture content
produced more CO» and landfill gases (LFQG). It means that the moisture has a positive effect on

the microbial degradation.

Keywords : Moisture content, Anaerobic landfill, Lysimeters, Microbial degradation, Municipal
solids waste (MSW)
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[Table1] Physical Component of Refuse Filled in Lysimeter

Item Component Composition (%)
Food waste 26.0
Paper 35.1
Textile 3.2
Combustible
Wood 1.2
Rubber/Leather 0.1
Vinyl/Plastic 26.4
Metals 2.0
Non—combustible
Glass/Ceramic 6.1
Total 100.0
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[Fig.1] Schematic of anaerobic lysimeters.
[Table2] Operation Conditions in the Lysimeters
e AN-20 AN-30 AN-40 AN-50
Iltem
Operation condition anaerobic
Filling amount 9.42kg (dry—kg)
Filling height 600mm
Densiy (ton/m®) 0.6 0.65 0.7 0.75
Moisture (%) 20 30 40 50
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[Table3] Analytical Condition for Gas Chromaography (TCD)

Parameter Condition
GC 6000M(Young/Korea)
Column 6'xX1/4" outer 6'x1/8" inner SS(CTR 1 Column)
Detector TCD(Thermal Conductivity Detector)
Carrier gas He gas / 50mé/min
Injector temp. 35T
Detector temp. 120C
Oven temp. 120C
[Table4] Physical Composition and Elemental Analysis of MSW
ltem Component Moisture (%) Combustible(%) Ash (%)
Food waste 60.9 35.2 3.9
Paper 8.9 82.3 8.8
) Textile 41 89.5 6.5
Combustible
Wood 4.0 92.3 3.7
Rubber/Leather 0.0 64.3 35.7
Vinyl/Plastic 6.5 71.6 8.9
i Metals 0 0 100
Non—combustible :
Glass/Ceramic 0 0 100
Total 20.9 61.0 18.2
Element (weight %, dry base)
2 Y CIN
C H (@] N S Ash
47.2 6.4 24.5 0.8 0.7 20.3 59
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[Fig.2] Cumulative gas production with lysimeter operation time.
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[Table5] Initial organic carbon and organic carbon changed during 180 days (unit : g)
. Lysimeter | An—20 AN-30 AN—40 AN-50
ime
. ) Theoretical C 4,450
Initial organic carbon -
Biodegradable C 1,120
60 day 7.10 28.79 45.14 60.77
120 day 7.62 30.10 46.26 61.97
180 day 8.73 31.84 47.12 62.59
Decomposition rate (%) 0.78 2.84 4.21 5.59
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