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Effect of Solidified/Stabilized Sewage Sludge using Neutral Solidifying Chemical Agent
and Alkaline Agent as Landfill Cover on Decomposition of Organic Matter in Lysimeter

Hye-Jin Kim - Jin-Kyu Park - Sang-Hoon Song - Nam-Hoon Lee'

Department of Environmental Engineering, Anyang University

ABSTRACT : To evaluate the effect of the solidified/stabilized sewage sludge on landfill sites, lysimeter tests were conducted. Lysimeters
(LR1, LR2, and LR3) were filled with the material(Compost : Fodder : Sand = 10: 10 : 80) and covered with different types of the cover
soils, the G solidified sludge produced from the neutral solidifying chemical agent(LR1), the A solidified sludge produced from the
alkali solidifying chemical agent(LR2), and the weathered granite soil(LR3). Those lysimeters were kept at the temperature controlled
room with 30£2°C for about 450 days. As the results, it was appeared LR2>LR1>LR3 that total gas production rate(L), gas pro-
duction rate(L/VS(kg)) and cumulative gas(CO,+ CH,) production. There were not significant differences at decrease of the CODc; in the
leachate from LR1 and LR3. Thus, it had been shown that the use of the G solidified sludge as cover soil did not affect the CODc; in
the leachate. The COD¢; from LR2 had been increased since around 250 days because solidified/stabilized sewage sludge became re-slurry.
T-N and T-P from LR3 also were higher than LR1 and LR2. Also were, the use of the solidified/stabilized sewage sludge as a cover
soil, therefore, did not affect the T-N and T-Pconcentrations in the leachate.
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Table 1. 3-components and pH of filled material and cover material
Item Moisture(%) Combustible(%) Ash(%)
Sand 2.70 0.20 97.10
Filled material Compost 57.88 26.31 15.81
Fodder 6.68 73.98 19.34
Mixture 10.19 8.62 81.19
Neutral solidified/stabilized sewage
i ludge(G-95) & 35.59 2278 41.63
over o~ o
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Table 2. Component of filled material and cover material in lysimeters

. Cover material Filled material
Lysimeter - - - 3 - - - 3
Material Weight(kg) Density(ton/m”) Material Weight(kg) Density(ton/m”)
LRI Neutral solidified/stabilized 438 0.905
sewage sludge(G-SS) Compost 3.339
Alkali solidified/stabilized Fodder 3.339 1.4
LR2 sewage sludge(A-SS) 33 1038 Sand 26.71
LR3 The weathered granite soil 8.5 1.603
s Table 4. Analytical condition for gas chromatograph(TCD)
. T | Parameter Condition
i s e GC 6000M(Younglin/Korea)
Column 6'x1/4" outer 6'x1/8" inner SS(CTR 1 Column)
[ . 2| Detector TCD(Thermal Conductivity Detector)
Lo Cousr maiaris Carrier gas He gas / 50 mL/min
A Injector temp. 120C
Detector temp. 120C
i Oven temp. 35C
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Table 5. Comparison of gas production rate in each lysimeter

Item Total gas production Gas production rate
rate(L) (L/VS(kg))

LR1 127.59 32.13

LR2 172.06 46.97

LR3 94.37 29.49
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Fig. 3. Profiles of gas composition from LRI.
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Fig. 4. Profiles of gas composition from LR2.
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Fig. 5. Profiles of gas composition from LR3.

Table 6. Cumulative gas(CO,+ CHs4) production
Lysimeter LR1 LR2 LR3
Cumulative gas production(L) 114.1 158.2 82.0
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Fig. 6. Variation of pH concentration in the leachate pro-
duced from each lysimeter.
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Fig. 7. Variation of CODc: concentration in the leachate pro-
duced from each lysimeter.
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Table 7. Total leachate amounts of COD, T-N and T-P in

each Lysimeter ()
Lysimeter COD¢, TN T-P
LRI 625 19.37 2.33
LR2 726 21.42 228
LR3 556 25.08 242
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