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Effect of Waste Energy Recovery on SUDOKWON Landfill Gas Generation

He
Seung-Kyu Chun

FEAHA ] FA
SUDOKWON Landfill Site Management Corp.

(2010 9¢¥ 27¥ A<=, 20109 10 25 A=)

Abstract : To predict the potential reduction of CHs by recovering several types of wastes as of reusable energy sources like
RDF, the CH4 emission for each type of waste from Landfill Site 3 of SUDOKWON Landfill was estimated for the period of 2017
to 2024. Without any recovering effort on types of wastes being disposed of at the Landfill, there are producing a total of 526x
10° Nm® of CH4; municipal waste of 337x10° Nm3, construction waste of 178x10° Nm3, and facility waste of 11x10° Nm’. It com-
posed of 41.5% to that observed from 2002 to 2009. With properly retrieved by MT(Mechanical Treatment), it released a total of
158%10° Nm® CHg; 127x10° Nm3, 28x10° Nm3, and 4x10° Nm3, respectively. Additionally, when biologically degradable residues can
be fully treated by MBT (Mechanical & Biological Treatment) system, the total amount of CHs emitted from the site will be low-
ered down as low as 115x10° Nm®, which is comparably lower showing only 21.8% to that for without any energy recovery prac-
tice. Futhermore, it is far less showing 9.1% to that obtained from 2002 to 2009. It can be decided that predictable amount of
CH,4 emission reduced could be successfully accomplished and enhanced through ways of energy recovery efforts such as further
scale adjustment of LFG treatment capacity in association with currently implemented practices in the landfill site.
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Fig. 1. The total deviation between modelling and monitoring
CH4 emissions by applying correction factor f,

Table 1. Factors and parameters used for first order decay model to estimate CH. emission quantity from Landfill Site 2

Physical constitution Food Paper Plastics Wood Rubber - Leather Textiles Others Sludge*
LY (Nm®CHa/wet ton) 117 1 2391 66.6 116.0 799 2158 109.3 161
Half life (yr) 1 5 20 5 20 5 5 20
K (yr") 0.693 0.139 0.085 0.139 0.035 0.139 0.139 0.035
K2 (yr ) 0.397 0.080 0.020 0.080 0.020 0.080 0.080 0.020

* Sludge for solidification
*k2=k-ff=0573
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Table 2. Predictions of disposed waste to SUDOKWON Landfill (Unit : 10° ton)

Year Total Food Paper Plastics Wood Textiles Others Sludge Incombustibles

2016 4,447 83 554 387 534 46 67 990 1,787

2017 4,377 78 536 368 531 44 64 990 1,766

2018 4,308 74 519 350 526 42 61 990 1,745

2019 4,241 70 505 335 522 40 59 990 1,721

2020 3,834 66 472 303 426 38 56 990 1,482

2021 3,777 62 457 292 420 36 54 990 1,465

2022 3,722 59 441 281 415 35 52 990 1,449

2023 3,669 56 426 271 409 33 50 990 1,434

Total 32,375 548 3910 2,588 3,783 315 462 7,919 12,850
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Table 3, Planned waste energy recovery facilities of SUDOKWON Landfill

Facilities

Energy recovery method

Scale (ton/day)

RDF manufacturing facility for municipal waste

RDF manufacturing facility for construction waste

Solid form fuel manufacturing facility for sewage sludge

Mechanical and biological treatment

Mechanical treatment

Drying - manufacturing solid form fuel

2,000
4,000
2,700

source : agenda of the board of directors (SLC, 2009,11)

Table 4, The estimation of landfill ratio for municipal waste by MT and MBT

(Unit: ton/day)

nput® Output™” Ratio of landfil Ratio of landfil

Total No.9 No.15 (MT) (MBT)
Food 109.6 106.3 673 39.0 0.970 0.356
Paper 497 4 1329 26 1103 0.267 0222
Vinyl, Plastics 4141 729 47 68.2 0176 0.165
Wood 26,2 24.4 03 241 0.932 0.921
Textiles 68.1 113 08 106 0.166 0.155
Others 250 85 16 70 0341 0279
Incombustibles 528 301 142 16.0 0570 0.302
Total 1,930 386.4 1114 2750 0.324 0.230
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Table 5, The estimation of CH, emission quantity from Landfil Site 3 by each waste constituent in case of no waste energy re-

covery (Unit : 10° Nm® CH,)
Total Food Paper Plastics Wood Textiles Others Sludge
2017 202 3.2 101 05 47 0.8 06 0.3
2018 375 51 19.2 1.0 91 14 1.0 0.6
2019 524 6.3 272 14 131 20 15 09
2020 654 6.9 344 18 16.7 25 19 12
2021 756 72 404 22 192 3.0 22 15
2022 845 72 456 26 215 33 25 18
2023 922 71 502 29 235 3.7 27 21
2024 98.8 6.9 542 3.2 253 39 29 24
Total 526.7 499 2813 156 1331 207 153 109
(%) (100.0) (9.9) (53.4) (3.0) (25.3) (3.9) (2.9) 2.1)
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Fig. 3. The estimation of CHs4 emission quantity from Landfill
Site 3 in case of no waste energy recovery.
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Table 6, The predictions of CH. emission quantity from Landfill Site 3 for each type of energy recovery

(Unit : 10° Nm® CH,)

Total Municipal waste Construction waste Facility waste(sludge)
Year No energy MT MBT No energy MT MBT No energy MT No energy MT
recovery recovery recovery recovery (dry fuel)
2017 202 7.0 46 135 59 35 6.4 1.0 03 01
2018 375 124 84 247 10.3 6.3 122 19 0.6 0.2
2019 524 16.7 17 340 13.6 86 175 27 09 03
2020 65.4 201 144 418 16.2 105 224 35 12 0.5
2021 756 227 16.6 48 4 18.2 120 257 40 15 0.6
2022 845 248 184 539 197 133 288 44 18 0.7
2023 Q22 265 200 58.6 209 144 315 49 21 08
2024 98.8 279 213 62.5 218 152 340 52 24 09
Total 526.7 1581 1154 3375 126.6 83.8 178.4 275 109 40
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Fig. 7. Total CHs emission amounts for each type of energy re-
covery (2002~2009, 2017~2024).
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