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Estimation of Greenhouse Gas Reduction Potential by Treatment Methods
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Abstract

This study was carried out to estimate greenhouse gas reduction potentials under treatment methods of combustible wastes
excavated from closed landfill. The treatment methods of solid wastes were landfilling, incineration, and production of solid
recovery fuel. The greenhouse gas reduction potentials were calculated using the default emission factor presented by IPCC G/
L method of IPCC (Intergovernmental Panel on Climate Change). The composition of excavated waste represented that screened
soil was the highest (65.96%), followed by vinyl/plastic (19.18%). This means its own component is similar to the other exca-
vated waste from unsanitary landfill sites. Additionally, its bulk density was 0.74 t/m’. In case of landfilling of excavated waste,
greenhouse gas emission quantity was 60,542 tCO,. In case of incineration of excavated waste, greenhouse gas emission quantity
was 9,933 tCO,. However, solid recovery fuel from excavated waste reduced 33,738 tCO, of the greenhouse gas emission quan-
tity. Therefore, solid recovery fuel production is helpful to reduce of greenhouse gas emission.
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Table 1. Status of unsanitary landfill site in this study

. Opening Closing Total Area Landfill Amount of landfill Land
Landfill site 2 3 e
year year (m?) Mass (t) waste (m”) utilization
C city unsanitary landfill 96. 4 97. 6 37,700 204,000 250,000 Bare ground
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Fig. 1. Flow chart of GHG gas reduction potential estimating with solid waste treatment scenario.
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Table 2. Default values for DOC content of different MSW components”

MSW DOC content in % of wet waste DOC content in % of dry waste
component Default Range Default Range
Paper/cardboard 40 36-45 44 40-50
Textiles 24 20-40 30 25-50
Food waste 15 8-20 38 20-50
Wood 43 39-46 50 46-54
Garden and Park waste 20 18-22 49 45-55
Nappies 24 18-32 60 44-80
Rubber and Leather 39 39 47 47
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Table 3. Default values of N,O emission factors for incineration

of waste”
Type of waste N,O Emission Factors
M (g-N,O/t-Waste)
MSW 39.8
Industrial waste 113.19
(except sewage sludge) ’
Industrial waste(sludge) 408.41
Construction waste 109.57
Hazardous waste 83.52
(except sewage sludge) ’
Hazardous waste(sludge) 408.41
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Table 4. Composition of excavated waste (unit : wt.%)
components This study A Landfill'® B Landfill'”
Food 0.00 0.00 0.00
Paper 1.72 2.30 0.20
Wood 1.48 243 0.53
Combustible Rubber 0.25 1.37 0.87
Vinyl/Plastic 19.18 26.46 9.87
Textile 3.15 5.83 3.07
Sub-total 25.79 38.39 14.53
Metal 2.10 1.55 0.73
Glass 1.60 4.09 0.23
Incombustible Soil 64.96 55.97 84.17
Gravel 5.56 - -
Sub-total 74.21 61.61 85.47
Total 100.00 100.00 100.00
Bulk density(t/m?) 0.74 - -
CO, net,emission = 3. a3 o
CO, production — CO, reduction 6)
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Fig. 2. Schematic diagram of RDF Production System.

Table 5. SRF yield from excavated waste

Waste sorting process SRF production process )
Number Input Yield Input Output Yield TOt;l(ly\)(leld
I R (ke) (ke) (%) °
Ist 4,662 820 17.59 283.99 230.03 81.01 14.25
2nd 4214 690 16.37 273.58 216.43 79.11 12.95
3rd 3,907 603 15.43 255.31 204.35 80.04 12.35
4th 4331 721 16.65 263.17 203.64 77.38 12.88
5th 3,337 594 17.80 223.82 181.54 81.11 14.44
average 4,090 594 16.77 259.97 207.20 79.73 13.37
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Table 6. Comparison of SRF yield

Type of Waste Combustible waste(Ry) SRF yield(R;) Ry/Ry
This study Excavated waste 25.79% 13.37% 51.84
Jo et. al'¥ Municipal waste 91.50% 21.70% 23.72
Choi et. al'® Municipal waste - 42.70% -
Table 7. Power consumption of each process 600003
System Power Consumption (kW) 400001
T
Sorting process 237.5 ;?., 200007
g 0
SRF production process 472.5 8 [B—
.g -20000
Total 710.0 5
g -40000
-60000
L2712~ WS Tier 1218 o] &3l A3 Ay
)‘\_ fe) = 0000 Landfill Incineration SRF production
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Fig. 3. Comparison of GHG reduction by solid waste
treatment methods.
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Table. 8 The results of GHG reduction potential with scenario

Scenario Senario 1 (Landfill) Senario 2 (Incineration) Senario 3 (SRF production)
Emission (tCO,) 60,542 9,933 345
Reduction (tCO,) 0 0 33,738
Reduction potential (tCO,) -60,542 -9,933 33,393
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