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Composition of Degradation and Stabilization in Landfiled Waste
Eun-Ho Kim, Hee-Jung Son, Nak-Chang Sung, Jong-Soo Heo" and Hyeong-Seok Kim?(Dept. of environmental engi-
neering, Dong-A University s "Dept. of agricultural chemistry, Gyeongsang National University 5 *Dept. of environmental

science, Pusan Women’s University)

Abstract . This study was carried out to analyze the composition of landfill generation gas using vertical pipe wells
installed at landfill. The characteristics of composed waste were examined by the open-cut test at H. landfill in
Pusan. The waste compositions of landfill layer by Open-cut test indicated that organic matter was average 4.6~8.78
% in each landfill. CH, compositions of gas in each landfill were 49.71~50.45%(A-point), 50.39~ 53.74%(B-point),
and 58.76~61.62%(C-point), respectively. The chemical formula of organic matter left in the underground was
Cas3H:603N0sS0.. Underground temperatures were changed to 18.8~25.8C, when the ambient temperature was about
13.4C. Temperatures with passed times in A, B and C-lysimeter were about 21.1~22.5C, 30~32.5C and 35~38.5C,
respectively. After about 65 day, decomposition rates of organic matter in A, B and C-lysimeter were 9.9%, 14.9%

and 22.3%, respectively.
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Fig. 1. Distribution of boring operation points and open-cut

test places within investigating region at H. waste landfill.
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Fig. 2. Pilot-scale experimenral configurations.
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Table 1. Pilot-scale experimenral conditions.

Waste compositions

Lysimeter Landfill methods
Moisture Ash Organic matter
A Existing 1andf1]]m.gv condition 80.0 79 121
(Anaerobic)
B Improved anaerobic sanitary 600  27.9 121
C Facultative aerobic 600 279 121
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Table 2. The physical composition rate of waste for landfill.

1985 1986 1987
Sections G:T::]eon Rate Gi[;?:;im Rate G:ﬁil&on Rate
(ton/day) (%) (ton/day) ) {ton/day) %)
Combustible 1972 362 2025 362 2137 362
Combustibil Non-Combustible 3280 602 3367 601 3541 599
ty Recycling 200 37 208 37 232 39
Total 5452 100 5600 100 5910 100
Briquet ash 2794 512 280 514 3039 514
Garbage 1394 256 1443 258 1523 258
Paper 294 54 204 53 310 52
Constituent Wood 270 50 268 48 282 48
Metal-Glass 132 24 149 27 156 26
Others 965 104 566 101 600 102
Total 5452 100 5600 100 5910 100
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Table 3. Physical and chemical compositions of waste.

(Unit : %)
. Element
Constituent
C H 0 N S Total
Garbage 46.71 7.34 42.38 3.26 0.32 100
Paper 46.89 6.52 46.11 0.37 0.11 100
Wood 49.20 7.05 40.59 2.04 1.12 100
Subtotal 46.98 7.12 43.14 243 033 100
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Table 4. Results of analyzing leachate in the underground (Unit : %)
Item BOD  COD SS CI”  NH."-N NO;"-N PO,-P Hg Cd Cré Pb Zn
Point pH (mg/me) (mg/mf) (mg/me) (mg/ml) (mg/me) (mg/ml) (mg/mé) (mg/mé) (mg/mé) (mg/me) (mg/mé) (mg/mé)
Once 6.6 523 180.4 57 2335 4504 29 26 0.001 ND 0.006  0.002 0051
A Twice 6.5 39.7 150.6 93 1986 4236 2.7 24 0.001 ND 0.005 0.002 0054
Three times 6.9 48.6 2113 48 2477 4438 28 2.9 0.001 ND 0007  0.002  0.055
Once 7.3 63.7 132.7 76 3268 5327 18 4.8 0.001 ND 0.003 ND 0.054
B Twice 72 68.3 1485 86 3194  556.8 20 5.0 0.001 ND 0.003 ND 0.053
Three times 6.8 59.6 138.6 93 3145 5276 1.95 4.6 0.001 ND 0.003 ND 0.054
Once 7.3 1206 2412 85 5246  734.0 21 5.7 0.002 ND 0.004 0001 0.067
C Twice 7.2 1103 2163 108 5164  726.8 2.15 5.46 0.002 ND 0005 0.001 0.065
Three times 6.9 98.9 201.8 74 545.8  760.2 23 5.85 0.002 ND 0004 0001 0.069
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Table 5. Result of analyzing waste composition in the underg-

Table 7. Composition distributions of the generated gas in H.
landfill

round by open-cut test. (Unit : %)
. Composition . Volatile
Point Depth(m) Moisture  Ash (Organic matter)
0.5 16.37 79.77 3.86
1.0 19.68 75.69 4.63
15 26.37 63.45 4.09
2.0 2091 7297 3.94
A 25 26.97 7197 3.64
3.0 3154 64.29 417
35 25.63 4940 497
4.0 24.39 67.73 5.30
4.5 22.16 67.99 5.64
5.0 23.09 7327 5.82
4.61
Average 23.74 71.68 (87.3% digested)
0.5 19.40 75.21 5.39
1.0 23.66 68.42 7.92
15 20.75 64.20 6.07
2.0 28.36 64.66 6.98
B 2.5 22.34 63.49 6.34
30 23.30 71.32 5.38
35 25.17 68.08 6.75
4.0 23.18 71.85 4,97
45 27.36 65.53 7.11
5.0 30.17 70.63 7.03
6.39
Average 25.27 68.34 (82.3% digested)
0.5 21.31 69.85 8.84
1.0 34.39 68.19 742
1.5 30.17 63.71 8.66
2.0 29.84 65.65 8.01
C 25 31.60 60.41 7.99
3.0 32.37 58.27 9.36
35 33.06 58.53 8.41
40 3242 58.57 9.01
45 2763 60.20 9.63
5.0 26.34 59.78 10.38
Average 2892 6232 8.77

(75.8% digested)

Table 6. Chemical composition distributions of organic matters

in filled wasteby open-cut test in H. landfill (Unit © %)

. Composition
Point Depth(m) C H (6] N S

1.0 433 65 497 0.33 0.198

2.0 431 45 516 036 0144

A 3.0 346 107 538 0.60 0.241

4.0 400 80 513 0.35 0.260

5.0 492 85 406 1.20 0.500

1.0 48.7 57 450 030 0.229

2.0 498 70 424 040 0.327

B 3.0 474 39 479 0.52 0.246

4.0 469 65 461 037 0.119

5.0 348 119 523 0.59 0.394

1.0 464 82 474 042 0.181

2.0 402 79 513 034 0.260

C 3.0 443 86 464 036 0.342

4.0 462 89 442 040 0276

5.0 397 7.7 518 046 0.333

Average 436 76 481 046 0.270

Composition CHy CO:. N 0, H,S NH;
Point @ (% (% (%) (mg/m) (mg/me)

Once 49.71 4162 009 374 543 1.56
Twice 48.86 4237 010 463 438 3.85

g Three times 49.90 4299 007 217 626 0.27
Four times 5045 38.65 006 438 850 121
Once 5306 3691 019 468 8.69 1.28

B Twice 5214 3536 026 666 1011 1.66
Three times 50.39 32.75 007 236 536 4.77
four times 53.74 37.06 020 377 519 2.33
Once 6090 24.71 023 530 11.02 3.13

C Twice 58.76 2636 030 374 1374 1.01

Three times 61.62 2530 0.17 567 1216 0.22
Four times 59.38 2453 033 538 992 5.46
Average 54.08 3405 017 436 840 2.23
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Table 8. Variations of underground temperature with dep-
ths.

Depth

. Im 3m 5m Remark
Poin
A 188 211 223
B 19.5 205 21.8 Ambient temperature : 134T

C 211 238 259
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Fig. 3. Distributions of waste composition in the underground
by open-cut test.
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