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Method of Technology Choosing of Municipal Solid Waste Treatment and Disposal
0 1 A Case Study
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Abstract Taking technology system of municipal solid waste (MSW) treatment and disposal in China as a case, Mento-Carlo
numerical simulation and sensitivity analysis are studied in several typical scenarios by using the material flow and economy
optimization model constructed previously. The simulation results show that, under the general condition, sanitary landfill with
leachate re-circulation and power generation is supported by the model as the econamically gptimal technology, and the five main
elements (C, H, O, N, S) will go to recycle, landfill and biogas. With the assumption of high landfill price, the pickup
frequency of MSW separation at facilities as the optimal technology system is 70% . The result of sensitivity analysis shows that the
power generation profit of biogas, the cost of sanitary landfill, large-scale power generation cost of separated MSW, and the cost of
large- scale grate furnace are the most sensitive parameters for the decision making of technology.
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Table 1 Recycle price and percentage of different
compositions in municipal solid waste
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P #1
b 0,
pos P%
20~ 40 3 26 12~ 7
’ 50~ 80 0.5 8~ 12 20~ &
’ 5 60~ 80 15 06~ 1.5 54~ 180
N o] 80~ 90 4 0512 16~ 4.2
N. 6
60~ 70 2 02-04 2456
b b
60~ 70 0.5 10~1.5 3~ 5.25
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9 b
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Table 2 Econamical analysis of municipal solid waste treatment and dispesal technologies P )
0 212. 5~ 647.89 212. 5~ 647. 89
5~ 10 0 5~ 10
20~ 40 0 20~ 40
80~ 110 12. 96~ 31.1 48.9~ 97. 04
10~ 20 0 10~ 20
80~ 150 243. 6~ 660.85 93. 6~ 510.85
5~ 10 0 5~ 10
20~ 40 0 20~ 40
10~ 20 0 10~ 20
29.2~ 43,2 0 29.2~ 43,2
46~ 67 0 46~ 67
38 2~ 41 0 382~ 41
2~ 4.4 0 2~ 4.4
8~ 17.6 0 8~ 17.6
22.4~ 36 0 22. 4~ 36
1.2~ 24 0 1.2~ 24
1~ 7.5 0 1~ 7.5
30~ 50 0 30~ 50
200 t 5~ 20 9~ 50 0~ 45 0~ 11
200 t 15~ 30 9~ 50 0~ 35 0~ 21
45~ 65 0 45~ 65
200 t 5~ 30 15~ 75 0~ 60 0~ 15
200 t 20~ 40 15~ 75 0~ 55 0~ 25
55~ 80 0 55~ 80
1~ 7.5 0 1~ 7.5
0.3~ 3.75 0 0.3~3.75
(300t ) 83~ 114 0 83~ 114
(100~ 3001) 104~ 140 0 104~ 140
(12. 5~ 1001) 130~ 167 0 130~ 167
10~ 20 0 10~ 20
6~ 12 0 6~ 12
12~ 20 0 12~ 20
9~ 15 0 9~ 15
(300t ) 67~ 98 0 67~ 98
(100~ 300t) 88 119 0 88 119
(12.5~ 100¢t) 109~ 140 0 109~ 140
15~ 24 0 15~ 24
10~ 18 0 10~ 18
25~ 60 0 25~ 60
18~ 30 0 18~ 30
(12. 5~ 1001) 130~ 150 75~ 155 0~ 25 0~ 75
120~ 140 95~ 175 0~ 55 0~ 55
100~ 120 75~ 155 0~ 55 0~ 45
(100~ 300t)
90~ 110 95~ 175 0~ 85 0~ 15
70~ 90 75~ 155 0~ 85 0~ 15
(3¢ ) 60~ 80 95~ 175 15~ 115
(12. 5~ 1001) 85~ 100 50~ 90 0~ 15 0~ 50
80~ 95 60~ 100 0~ 20 0~ 35
65~ 80 50~ 90 0~ 25 0~ 30
(100~ 300t)
0~ 75 60~ 100 0~ 40 O~ 15
45~ 60 50~ 90 0~ 45 0~ 10
Gwe ) 20~ 55 0~ 100 5~ 60
2.5+ 715 Q 2.54.7.5
1~ 5.5 0 1~ 5.5
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Figl1 Proportion of specific landfill under general conditions , 4
3

Table 3 C, H, O, N, S stream under general conditions

P%

C H O N S
24 2~ 2917 1819~ 2311 1910~ 2313 191 9~ 2413 715~ 912 1017~ 1310
5114~ 5818 A8~ 74 1 4516~ 5211 3912~ 4418 6319~ 7311 6211~ 7111
73~ 1110 012~ 013 1512~ 2219 191 7~ 2918 014~ 016 113~ 210
73~ 1110 711~ 1007 911~ 1317 1113~ 1711 161 1~ 243 1417~ 2212
58 7~.6918 6510~ 74 4 6017~ 7510 58 9~ 7415 6413~ 7317 6315~,731 1
73~ 1110 711~ 1007 911~ 1317 1113~ 1711 161 1~ 24 3 1417~ 2212
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Figl2 Proportion of treatment and disposal technologies
with high landfill price
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Table 4 C, H, O, N, S stream with high landfill cost
P%
C H (0] N S
16128~ 21137 16163~ 21178 18145~ 23174 7100~ 8151 100 04~ 12171
2120~ 3163 0142~ 1151 1107~ 550 5108~ 61 50 2120~ 3163
57138~ 66173 58161~ 671 87 411 88~ 601 70 67 7~ 87154 5143~ 61132
13128+115150 131B0+1A 51196 20103+ 331 B9 A 86120104 191 78301271/69,
0101~ O 06 0~ 0107 0118~ 01 58 0~ 0101 1189~ 5116

221



5
4 ,C,H,O,N, S
4
(
(
; ( o7 ) )
(2 )
9 5
5 ) >
5 b b b
212806
s 117746 35
i 30%
30
4 :
25
’ £
B 7
5 P&ﬂt ‘
15|
’ 9 g " :
? 10 6%
i 0% <1%
0 : L —
NS AT ORI R
6
Figl6 The pickup propartion of incineration
with varied city scale
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