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Evaluation of Resource Recovery from Sorted Waste by MBT System
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Abstract

This study was carried out to evaluate the possibility of resource recovery for municipal solid waste(MSW) that sorted by a
MBT system. First, physical property of MSW was similar to wastes carried into Sudokown landfill site. However, moisture of
MSW was little higher than that. As a result of BMP test using organic fraction of MSW(OFMSWs), approximately 60 ~ 80
mL CH,/g-VS of methane was occurred. Compared to the other studies, the value of methane is lower. It seems to be caused
that high ratio of vinyl/plastic in OFMSWs. The other BMP test using sample of MBT system located in Sudokwon landfill was
conducted each physical properties. According to the result of experiment, food waste makes 193 mL CH,/g-VS, and paper is
102 mL. CH4/g-VS. However, there was not methane production in vinyl and rubber. Additionally, others that can’t sort no more
show 30 m CH4L/g-VS of methane production. From the result of experimental data OFMSWs has high fraction of vinyl, rubber
and other substance that difficult for biodegradation. Therefore it is need to sort of them.
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Fig. 1. Schematic diagram of MBT system in this study.
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Table 1. Composition of mineral salts medium for BMP test

Compound Concentration(g/L)
Phosphate KH,PO, 027
buffer K,HPO, 03
NH,CI 0.53
Mineral salts CaCl,2H,0 0.075
MgCl,6H,0 o1

FeCl,4H,0 0.02

MnCl,4H,0 0.0005

H;BO; 0.00005

ZnCl, 0.00005

Trace metals CuCl, 0.00003

NaMoO,2H,0 0.00001

CoClL,6H,0 0.0005

NiCl,6H,0 0.00005

Na,SeO4 0.00005

140 mLE ¥ 7IobEg7lol 1027 Dot FA0
Hjzle] §EH Ae AAE HHEAPﬂE} 2% <A
= AA BEEAEACIA AF T d7]AskEEAIE 200
H AAHTE 0.075 mm)E A2 T A3} A
oz %Wl?’ wizjel] AFEHAE FGlA] e
10%2] 14 mLE FY3ATE EAIXLF /7189715 Al
BE AR BYS AAF 3 20 VS/LY FEE FY8t
2om, 01N NaOH ¢} 0.1N HCIE o]&3sle] &7)14
g A HHZ7A pH 7.002 ZH3I )
7159 #7188 Al 271 5714 S8 s pH
AstE AAsl7] flete FEANIEFNaHCO;)E

12gL 7K F BRI B F davprE 3
B3] 33 (Purging)dted 7147 HES &9y, @
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Table 2. Physicochemical Characteristic of variable MSWs

23

Wet Weight (%)

Composition H city 1
: ) itv2) itv3)
H city (sorted) SLC G city C city
Food 7.43 1.24 6.45 14.50 36.12
Paper 34.62 20.32 42.54 36.70 35.52
Wood 2.85 0.92 0.73 1.40 1.14
Rubber/Leather 3.71 2.37 1.46 240 0.92
Combustible -
Vinyl/Plastic 24.95 45.66 23.86 29.00 16.07
Textile 7.38 15.82 5.00 5.30 492
Waste Others 13.43 12.45 14.84 0.00 0.06
Component Sub-total 94.38 98.78 94.88 89.30 94.75
Metal 0.96 1.22 1.70 1.90 230
Glass 343 0.00 2.72 4.80 2.06
Non- s
Combustible Soil 0.00 0.00 0.00 0.00 0.00
Others 1.23 0.00 0.70 3.90 0.89
Sub-total 5.62 1.22 5.12 10.60 5.25
Total 100.00 100.00 100.00 100.00 100.0
Moisture 30.99 - - 31.6 -
Proximate Combustible 59.16 - - 59.5 -
analysis
(%) Ash 9.86 - - 8.9 -
Total 100.00 - - 100.00 -
Ash 13.72 - - 8.9 -
C 45.73 - - 50.85 -
Element H 4.92 - - 6.56 -
analysis (0] 33.59 - - 29.86 -
(%) N 0.42 - - 0.79 -
S 0.88 - - 0.12 -
Cl 0.73 - - 0.08 -
Heating High Heating Value(dry) 5,291 - - - 5,080
Value High Heating Value(wet) 4,239 - - - -
(keal/kg) Low Heating Value(wet) 3,850 ; - 2,632 2,550

1) “Size distribution and physical charateristic of MSWs in Sudokwon landfill”, Journal of Korea Society of Waste Management, 2010

2) “Study on applicability of RDF in municipal waste landfill site”, Journal of the Environmental Sciences, 2009

3) “The generation characteristic of MSW according to the type of region and residence in Changwon”, Journal of Korea Society of
Waste Management, 2012
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Table 3. Characteristic of Combustible wastes

Composition Item St\a/:l(lil aerd Combustible wastes RDF" RDF?
Moisture 25.00 33.74 2.26 3.20
Proximate Combustible - 60.36 83.39 79.40
analysis
o Ash 20.00 5.90 14.35 17.40
(%)
Total - 100.00 100.00 100.00
Element analysis S 0.60 0.37 0.732 0.14
(%) a 2.00 0.33 0.045 0.90
Heating Value Low Heating
(kcal/kg) Value(wet) 3,500 4,055 . 4,901

1) “Comparative study of RDF combustion characteristic produced by different RDF production processes using MSW”, Journal of

Korea Society of Waste Management, 2012.

2) “A study on energy effect and economic benefit in the wonju MSW RDF manufacturing plant”, Journal of Korea Society of Waste

Management, 2012.
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Fig. 2. Cumulative methane yields of OFMSWs in H city.
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Fig. 4. Methane yield and standard deviation of BMP test
Results.
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