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The Study on Increase the Decomposition of Organics and
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In this study, sulfate reduction reaction was used to increase the decomposition of organics, which is the
most critical factor for the stabilization of a landfill site. Composite of sewage sludge, papers, and incineration

ashes was used

in the column. The experimental results indicated that out of 10 reactors, the reactors 3, 4, 8,

and 9 showed higher organics (i.e, TOC) removal rate than that in the absence of sulfate. The organics removal
rates (K) in R3 and R9 were 8.65¢*d and 3.82¢™d, respectively. The times to reach 10% of initial
concentrations in R3 and R9 was 7.3 and 16.5 years, respectively, showing faster organics decomposition rates

in these reactors.
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Table 1. Composition of artificial solid wastes with different sulfate concentration

. Sulfate conc. Cd conc.
Reactor Packing (/L) (mg/L)
R1 Sludge+Newspaper 0 0
R2 U 0 100
R3 » 2.2 100
R4 U 44 100
RS y 44.0 100
R6 Sludge+Newspaper+Ash 0 0
R7 U 0 100
R8 y 17 100
R9 n 34 100
R10 n 4 100
Table 2. Packing volume and density of each reactors
Reactor R1~R5 R6~R10
Sludge 085 0.74
Packing volume Newspaper 015 0.11
(Wet kg) Ash - 1.25
Total 1.0 2.1
Packing density(wet kg/L) 03 0.64
Table 3. Removal ratio of organic matters during the experimental period
Total carbon in the reactors(g) Carbons removal(g)
Reactor News- Gas Removal
Sludge | > | Ash | Total Eff. TOC| Eff. IC | Total | ratio(%)
paper CH,4 CO;
R1 55.2 62.1 - 11173 | 159 0.37 287 30 33.6 287
R2 55.2 62.1 - | 1173 | 275 073 444 161 495 422
R3 55.2 62.1 - {1173 | 0.70 0.14 51.2 3.78 55.8 476
R4 55.2 62.1 - 11173 0 0 472 6.01 53.2 454
R5 55.2 62.1 - | 117.3 0 0 219 9.49 314 268
R6 430 455 | 5031438 | 221 0.33 116 2.29 16.4 114
R7 480 455 ]503 | 1438 | 241 0.45 198 167 24.3 16.9
R3 430 465 5031438 | 026 0.40 25 450 216 192
R9 48,0 455 | 5031438 | 111 0.14 296 8.09 389 27.1
R10 48.0 455 | 50.3 | 1438 0 0 206 467 25.3 176
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Reactor Regression equation Coefficient
R1 C = 1172 exp ( -0.000489 x t ) 0.991
R2 C = 117.2 exp ( -0.000653 x t ) 0974
R3 C = 1172 exp ( -0.000863 < t ) 0.9%6
R4 C = 1172 exp ( -0.000777 % t ) 0.992
R5 C = 117.2 exp ( -0.000449 x t ) 0.967
R6 C = 1439 exp ( -0.000158 x t ) 0979
R7 C = 1439 exp ( -0.000234 x t ) 0.982
R8 C = 1439 exp ( -0.000266 x t ) 0.981
R9 C = 1439 exp ( -0.000382 x t ) 0977
R10 C = 1439 exp ( -0.000239 x t ) 0937
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Table 5. Estimated time to reach 90% removal of initial organics(C/C0 = 0.1)

Reactor Sulfate conc.(g/L) K ( Cﬁ;gérlftﬁ (szn;))

R1 0 4.89¢-4 12.9

R2 0 6.53e-4 9.7

R3 2.2 8.65e-4 7.3

R4 44 177e-4 81

R5 44 4.49e-4 -

R6 0 1.58e-4 40.0

R7 0 2.34e-4 269

R8 17 2.60e-4 237

R9Y 34 3.82e-4 165
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