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ABSTRACT: The objective of this research was to assess the effect of moisture content and water injection method
into the landfill on waste decomposition in an aerobic landfill. Firstly, respirometric experiments were performed
in order to assess the effect of initial moisture content (20%, 30%, 40% and 50% respectively) on landfilled waste
decomposition. The cumulative oxygen uptake and oxygen uptake rate were highly increased with the increase of
initial moisture content. Secondly, lysimeter experiments showed that in comparison with the vertical injection method,
dry fog system enhanced decomposition of organic wastes. Also, dry fog system provided uniform moisture distribution

more than the vertical injection method within landfill.
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Table 1. Physical Composition of landfilled waste
ltem Waste components Wet weight base(%)
Food 0.00
Paper 13
Textile 3.1
Combustible Wood 0.8
Rubber/Leather 0.1
. Vinyl/Plastic 14.3
Waste composite
Sub-total 19.6
Metal 22
Glass 83
Non- Combustible Screened soil 64.7
Gravel 52
Sub-total 80.4
Total 100.0
Moisture 13.7
Volatile solid 51.0
3-components
Ash 353
Total 100.0
Table 2. Operation conditions of the lysimeters
ltem Lys-1 Lys-2 Lys-3 Lys-4
Weight of filled waste (kg-dry base) 8.73
Apparent density (kg-dry base/L) 0.55
Air injection quantity (mg/day) 0.043
Moisture content (%) 20 \ 30 \ 40 \ 50
Cap ANZFWANA F2 FEREE FA5] 9
Air outlet sto] RojuYP2E w8 AT 5 294 134 3]
Air inlet HAANA etE vHto] Fom, #d3 3719 F
o 2 %

50 cm

Fig. 2. Schematic diagram of lysimeter.
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Fig. 3. Schematic diagram of each lysimeter.

Table 3. Operation conditions of the lysimeters

@ Lys-B(Air+dry fog)

ltem Components Lys-A Lys-B Lys-C
Compost 16.7
N Dog food 11.1
Com(p();;ltlon Rice straw 55.5
Soil 16.7
Total 100.0
Air injection quantity (ms/day) 0.72
Moisture (%) 30.0
Apparent density (t/mg) 0.57
Weight of filled waste (kg) 165
Water injection intensity (L/week) 0.0 3.5 35
Water injection methods Control (No water addition) | Vertical water injection Dry fog
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Fig. 4. Oxygen uptake rate at different moisture levels.
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Fig. 5. Cumulative oxygen uptake at different moisture

contents.
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Table 4. Reaction rate constant at different moisture contents

Reaction Jsmetes Lys-1 | Lys2 | Lys-3 | Lys-4
0 0 0 0
rate constant (20%) | (30%) | (40%) | (50%)
k @ 0.043 | 0.053 | 0.056 | 0.106
R’ 099 | 099 | 099 | 099
0.14
0.12 k — 0.0178*9)([]0'0345"

(R2=0.87) .

k (day™!)

20 30 40 50
Moisture content (%)

Fig. 6. Regression analysis for relationship between moisture
content and reaction rate constant.
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Fig. 8. Cumulative oxygen uptake according to water
injection methods.
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Table 5. Results of moisture content according to water injection methods

Lys-A Lys-B Lys-C
Upper moisture | Lower moisture | Upper moisture | Lower moisture | Upper moisture | Lower moisture
(%) (%) (%) (%) (%) (%)
p-1 26.54 25.81 32.84 30.42 28.33 20.84
p-2 27.12 27.64 31.18 28.35 29.62 28.14
p-3 27.52 26.34 31.34 29.72 28.06 29.40
p-4 26.89 27.54 29.84 27.63 30.12 31.64
p-5 26.41 24.04 30.12 28.22 29.66 31.17
p-6 25.30 26.12 28.24 27.20 30.45 30.94
Ave. 26.63 26.25 30.59 28.59 29.37 30.19
Ave. 26.44 29.59 29.78
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