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ABSTRACT

The investigation was carried out to analyze the generation and the composition of landfill gas generated from
inserted pipe wells into the underground by boring operation and also study the undecomposed waste characteristics
by open-cut test at S. waste landfill site in Pusan city. Pilot test was also conducted for stabilization. The experimental
results from this study were summerized as follows. ; Since BOD matter was easier decomposed than COD matter
for continuously biological stabilization in underground, it seemed that BOD and CODy, were in the range of 854~
4,813 mg/l and 1,156~ 6,977 mg/l and their ratio were generally as high as 0.55~0.74. As CH, compositions of
generated gas were measured in the range of 37.36~60.1%, we could know that CH, gas was actively generated.
Organic matters by open-cut test averaged 13.4~16.6% at each landfill layer, and considering rate of combustible
compositions(36.2 ~ 66.5%) for landfilling wastes, they have been actively decomposed. The measured and theoretical
values of generated gas in waste landfill site were almost similar to CH, 50.0% and 53.4%, CO, 39.63% and 45.24%,
respectively. Underground temperatures were changed in the range of 25.1 ~28.3°C, they were inclined to rise before
and after 0.5°C with heavy depth and long landfill period. From the results of pilot test for stabilization, after 180 days
organic matters were actively decomposed beyond 2.2 times in facultative aerobic lysimeter(B) to exsiting anaerobic
lysimeter(A). Therfore, it seemed that landfill site was of benefical to the conversion of facultative aerobic for
stabilization.
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Table 1. The present conditions of S. waste landfill site
Regions
Landfill . Total A B C D
Size(m?) 514,345 - 220,853 60,443 72,657 160,657
Depth(m) - 30-~39 31-~34 31~34 23~31
Volume(m®) 12,848,317 5,798,907 1,813,290 1,332,313 3,909,807
Period '87. 693. 5 '89. 3~'93. 5 '90. 4~'91. 12 '90. 4~91. 4 '87. 6~'93. 5
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Fig. 1. Points of boring and open-cut test within investigating
region in S. waste landfill site.
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Fig. 2. Pilot-scale experimental configurations.
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Table 2. Pilot-scale experimental conditions

Waste compositions

Lysimeter Landfill method: i
ysimeter Landfill methods Moisture Ash Organic
matter

Exsiting landfill 371 42.8 201

condition(Anaerobic)

B Facultative aerobic Above the same

Table 3. The physical composition rate of waste for landfilling
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Table 32 & FA] (87~'92d) 287 FAM= e}
W 9k Q4 FAulE 7laA 36.2~66.5%,
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Sections(7) Years 1987 1989 1989 1990 1991 1992

Combustible 36.2 488 52.3 61.0 64.7 66.5

.. Non-Combustible 59.5 472 443 35.6 29.6 28.5
Combustibility .

Recycling 39 4.0 34 34 57 5.0

Total 100 100 100 100 100 100

Briquet ash 514 42.8 39.4 30.5 19.5 18.1

Food & garbage 258 36.9 30.8 39.1 435 435

Paper 52 10.7 12.8 133 137 16.0

Constituent Wood 4.8 12 5.1 52 7.5 7.0

Metal & glass 2.6 48 53 2.6 44 54

Others 102 3.6 6.5 9.4 114 10.0

Total 100 100 100 100 100 100
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Table 4. Results of analyzing leachate at the underground
with each points in S. waste landfill site

Sites

A B C D
Items
pH(-) 7.57 7.13 7.64 7.87
BOD(mg/l) 1,632 854 4813 1,765

CODy,(mg/D) 2,985 1,156 6,977 3,012
BOD/COD ratio  0.55 0.74 0.69 0.59
SS(mg/l) 206 177 198 129
NH,*-N(mg/l) 877 335 1,089 669
NO,-N(mg/l) 0.265 0.364 0.625 0.435
NO;7 -N(mg/l) 2.292 0.189 1.906 2462

PO,-P(mg/l) 0.641 0484 1691  1.624
CI(mg/l) 1,008 1,666 2259 2,039
Hg(mg/l) 0.046 0052 0052  0.046
Cd(mg/l) 0.248 ND  0.141 ND

Cr**(mg/l) 0058 0073 0285  0.167
Pb(mg/l) 0075 0015 0061  0.005
Zn(mg/l) 0008 0005 0007  0.003
CN-(mg/l) 0.002 0002 0003  0.001

Table 5. Results of analyzing residual waste compositions
with depths by open-cut test at each points in S.
waste landfill site Y 3

Compositions

(%) Moisture  Ash Volatile

(Organic matter)
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Depths(m)
Cover layer 423 57.7 . -
3 384 41.7 19.9
6 36.9 43.8 19.3
9 224 554 222
A 12 227 61.0 16.3
15 18.6 68.8 12.6
18 17.0 72.3 10.7
20 162 73.7 10.1
Average 24.6 59.5 15.9
Compositions !
(%) Moisture  Ash ( Org;,r?i{:atﬂfaﬁer)
Depths(m) ‘
Cover layer 40.4 59.6 -
3 373 449 17.8
6 36.9 45.9 17.2
B 9 244 574 18.2
2 227 61.0 16.3
15 17.6 67.2 15.2
18 18.2 67.8 14.0
20 17.2 69.3 13.5
Average 24.9 59.1 16.0
Compositions .
(%) Moisture ~ Ash ( Org:;c;lcatil;aﬁer)
Depths(m) :
Cover layer 42.8 572 -
3 38.0 44.4 17.6
6 36.9 46.7 16.4
¢ 9 218 563 18.9
12 23.7 62.7 13.6
Average 30.9 525 16.6
Compositions ‘ o
(%) Moisture Ash Org:;f“éfmr)
Depths(m) o
Cover layer  43.6 56.4 -
3 373 47.3 154
6 34.8 50.5 14.7
D 9 23.4 61.6 ‘ 15.0. .
12 21.1 67.5 11.7 -
15 18.6 71.0 10.4
Average 27.0 59.6 134
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Table 7. Chemical composition of organic matters containing

in residual waste at each points in S. waste landfill
site

Compositions
Sites % ¢ H O N S
Depth(m)
3 520 67 396 120 050
6 477 68 438 1.17 053
9 53.6 55 387 140 080
A 12 459 86 443 084 036
15 420 89 481 065 035
18 403 97 490 0.63 037
20 378 99 513 059 039
3 518 56 440 037 023
6 489 6.0 453 032 048
9. 456 64 473 047 023
B © 416 87 491 040 020
15 387 99 507 052 0.8
T8 361 115 517 058 0.12
20 356 121 513 0.62 009
3 492 64 43.6 062 0.18
o 6 489 7.0 432 054 036
9 475 87 430 042 038
12 479 95 416 027 073
3 472 67 454 036 034
6 437 82 474 040 030
D 9 415 76 506 011 0.8
12 403 8.6 50.8 009 021
15 375 88 528 007 021
Average - 4425 8.19 46.64 0.55 0.34

Table 6. Composition distribution of the generated gas at each points in S. waste landfill site

o Sites A B C D Average
CHy(%) 47.6~60.1 48.7~57.2 48.6~56.0 37.3~44.3 50.00
CO(%) 33.7~42.1 35.9~42.6 38.2~43.0 28.4~53.1 39.63
N,(%) 4.1~7.8 2.1~7.7 2.7~79 4.0~6.3 5.33
Ox(%) 0.3~1.9 0.7~17 1.0~2.1 0.7-3.6 1.50
H,S(ppm) 0.1~0.5 0.1~0.6 0.1~0.2 0.01~0.04 021
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Table 8. Variations of the underground temperature with depths
at each points in S. waste landfill site

(Unit : °C)
Sites
Depths(m) A B C b
Surface 31

3 23.6 23.9 24.9 25.1
6 21.5 219 22.5 229
9 21.9 22.1 22.9 233
12 232 23.7 24.4 24.9
15 23.8 24.2 - 253
18 24.1 24.8 - -
20 244 25.1 - -

20
@ Lysimeter A : .
;\; 16 O Lysimeter B ol
N’ |
& O ‘
£ 12} !
£ ©
S s} o) .
& [ J
¥ o .
| 4t o©
[ ]
O(/ L 1 'l L
0 40 80 120 160 | 200
Time (day) ‘

Fig. 3. Degradation rate with passed times.
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