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Abstract

The prediction of landfill settlement is very important for managing land properly, especially in small national land
like Korea. It is difficult to express settlement using the consolidation theory because biochemical decomposition is main
reason of settlement, and organic materials in landfill are decomposed for long time. In this study, LFG (Landfill Gas)
generation characteristics are studied to find long-term settlement analysing model landfills. Two lysimeters are made;
one is leachate recycled, and the other is not leachate recycled. The relationship between gas generation and settlement
is analysed as a function of time. A mathematical gas generation model is suggested to predict long-term settlement
due to biodegradation, and correction coefficient is recommended for long term settlement through model tests. The
leachate recirculation system is more effective to accelerate landfill settlement. The appropriate coefficients of gas

correction for non-recycled leachate model are 1.4 and 1.7 for recycled system from tests showing 22% of acceleration.
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1. Mg 28 BN
Component Food Paper Textile Plastic Wood Metal Glass a.nd Others Total
Ceramic
Wet Weignt 45 23 10 7 2 4 6 3 100
(Percent)
Wet Weight 67.5 34.5 15 10.5 3 6 9 45 150
(k@)
B 2. 2o jExo 24 U S Mgty
ol FUH HEL Mg
A(lLeachate not recycled) 0.1432 /day A aE OFat
B(Leachate recycled) 0.143 ¢ / day 0.715 ¢ /day
E 3. M7(9) s&tx | (Tchobanoglous et al., 1993)
Organic Carbon Hydrogen Oxygen Nitrogen Sutfur Ash
Food waste(%) 48.0 6.4 37.6 2.6 0.4 5.0
Paper (%) 43.5 6.0 44.0 0.3 0.2 6.0
Cardboard(%) 44.0 5.9 446 0.3 0.2 5.0
Plastic(%) 60.0 7.2 22.8 - - 10.0
Textile (%) 55.0 6.6 31.2 4.6 0.15 2.5
Rubber(%) 78.0 10.0 - 2.0 - 10.0
Leather(%) 60.0 8.0 11.6 10.0 0.4 10.0
Yard waste(%) 47.8 6.0 38.0 3.4 0.3 4.5
Wood (%) 49.5 6.0 427 0.2 0.1 1.5
Inorganic
Glass(%) 0.5 0.1 0.4 - - 98.9
Metals (%) 4.5 0.6 4.3 - - 90.5
Dirt, Ash Etc(%) 26.3 3.0 2.0 0.5 0.2 68.0
B4 RIISHY UZZA
Component Weight(kg) Moisture Content(Percent) Dry Weight(kg)
Food waste 67.50 70 20.25
Paper 34.50 6 32.43
Plastic 10.50 2 10.29
Textiles 15.00 10 13.50
Wood 3.00 20 2.40
B 5. f7122 SSHE 24|
Organic Carbon Hydrogen Oxygen Nitrogen Sulfur Ash
Food waste 9.72 1.29 7.61 0.52 0.08 1.01
Paper 14.10 1.94 14.27 0.097 0.06 1.94
Plastic 6.17 0.74 2.34 0.00 0.00 1.02
Textile 7.42 0.89 4.21 0.62 0.02 0.33
Wood 1.18 0.14 1.02 0.05 0.01 0.04
Total(kg) 38.61 5.01 29.46 1.25 0.16 4.36
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6. FEE MEo 24|
Component Weight (kg) Atomic Weight Number of Moles Mole Ratio(N=1)
Carbon 38.61 12.01 3214.82 36.03
Hydrogen 5.02 1.01 4970.30 55.71
Oxygen 29.47 16.00 1841.86 20.64
Nitrogen 1.25 14.01 89.22 1.00
Sulfur 0.17 32.07 5.30 0.06
Ash 4.36 - - -
B 7. 2oliof st M7] HZZA

Component Weight(kg) Moisture Content(Percent) Dry Weight(kg)

Food waste 67.50 70 2.48

Paper 34.50 6 3.96

Plastic 15.00 2 1.80

Textiles 10.50 10 1.17

Wood 3.00 20 0.30

Metal 6.00 3 0.71

Glass and Ceramic 9.00 2 1.08

Others 4.5.00 8 0.51

Total Weight 150.00 9.82

C4H g0 (N + [(4A-B-2C-3DY4} H,0 o} vimz & AAgich AriA e YEHHsFS &5

=[(4A+B-2C-3D)/8] CH ,+[(4A-B+2C+3D)/8] CO ,+

D NH, (10)
o] 7o A, A=36.03, B=55.71, C=20.64, D=1
Cax.aHs5mO0n.0N) + 11.03 H,0
= 194 CH, + 16 CO, +
NH ; 833.24g/mole +198.76g/mole
=310g/mole + 705g/mole +17g/mole  (11)
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