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Enﬁronmental Benefit Analysns of Mumcrpal Solid Waste Typlcal Disposal Scenarios in

Zhanguagang City Based on Classification

ZHANG/Tao', ZHENG Jun-wen', SUN Yu-can', BAI Dong-rui’, YANG Ting', ZHANG Bing', GUO Han-wen’*, CHEN Tan'’*
WANG Hong-tao” *

(1. College of Life and Environmental Sciences, Minzu University of China, Beijing 100081, China; 2. BOE Environment & Energy Technology Co., Lid., Beijing 100176,
China; 3. School of Environment, Tsinghua University, Beijing 100084, China; 4. China Urban Construction Design & Research Institute Co., Ltd., Beijing 100120, China;
5. Beijing Engineering Research Center of Food Environment and Health, Minzu University of China, Beijing 100081, China)

Abstract; The aim of this investigation was to reveal the municipal solid waste (MSW) environmental benefit improvement when MSW classification and terminal disposal
matched from the perspective of MSW integrated management. According to the average daily MSW production of 1850 t in Zhangjiagang City, by calculating the direct total
environmental impact potential converted from the pollutant emission ( DTEIP) and the total environmental impact potential after the conversion of power recovery, the
environmental benefit of MSW disposal under scenarios in which the typical MSW classification procedure matched with various terminal disposal capabilities were analyzed and
predicted based on the life cycle assessment (LCA) method and MSW composition data collected from Zhangjiagang City. The average proportion of food components in food
waste (purity of food waste, 95% ) increased by 29 percentage points after MSW classification, compared with that of unclassified communities (66% ) , whereas the average
proportion of food components in residual waste (41% ) decreased by 25 percentage points. Under the scenarios based on the current situation of terminal disposal, when the
food waste separation amount was 150 t+d =", the DTEIP would gradually decrease with the increase in food waste purity, which decreased by approximately 10% compared

with that of the unclassified scenario (3.41 x 10 '* in PET,q,, ; the same applies hereinafter). When the food waste separation amount was above 150 t+d ™', as the

separation amount and purity of food waste gradually increased, the disposal of separated food waste by landfill would lead to increasing pollution. The improvement of the
environmental benefit of MSW disposal depended not only on the improvement of the MSW classification efficiency but also on the matching degree with the terminal disposal
capacity. Under the scenarios based on the terminal disposal plan, the DTEIP (1.73 x10 ~'°-2.40 x 10 ~'°) was lower than that of the current terminal disposal scenarios
after MSW classification. When the food waste disposal capacity was sufficient, and the purity of food waste remained stable, the DTEIP decreased as the food waste separation
amount increased. The total environmental impact potential after the conversion of power recovery in the scenarios based on the current situation of terminal disposal was
-0.89%107'°--0.39 x10 ™", which was higher than that in the scenarios based on the current situation of terminal disposal ( -2. 13 x107"°-=1.82 x107'%). The
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results indicated that the continuous improvement of the MSW classification effect greatly promoted the environmental benefit from MSW integrated management after the

terminal disposal capacity expanded according to the plan. Synergistically promoting the matching degree of the MSW classification effect and terminal disposal capability can

significantly optimize environmental benefits from the perspective of MSW integrated management.

Key words : municipal solid waste; classification; Zhangjiagang City ; integrated management; environmental impact potential
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Fig. 1" Boundary diagram of the native MSW disposal system
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Table 1  Life cycle inventory for incineration disposal of residual waste
WiH HABBIRSEBAL B (AR i LE) /%
55 58 59 60 61 62 63 64 65 66 68 71
REJRAR A HLEE/KW -h 89.10 90.19 90.56 90.92 91.29 91.65 92.02 92.38 92.75 93.11 93.84 94.94
CO,/kg 509.69 479.11 468.91 458.72 448.53 438.33 428.14 417.95 407.76 397.56 377.18 346.60
CO/kg 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20
NO,/kg 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50
CH,/kg 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0. 05 0.05 0. 05
HEfe PM/kg 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10
N,0/kg 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0. 05
S0,/kg 0.10 0. 10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10
Cd x10~3/kg 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
Hg x 10 3 /kg 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
:%ﬁ( L_J TEQ 2.50 2.50 2.50 2.50 2.50 2.50 2.50 2.50 2.50 2.50 2.50 2.50
i) x10 =2 /kg
feR ke /KW -h 419.96 408.36 404.50 400.63 396.77 392.90 389.04 385.17 381.31 377.44 369.71 358.12
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Table 2 Proportion design scenarios of various MSW in Zhangjiagang City based on the current situation of terminal disposal
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Table 4 _Life cycle inventory for landfill disposal of gésid’hual wast(; | ,Fj
. ] Sl Iﬁ?f%égﬁj‘ﬁ'tl: V(% 3~
55 's8 60 7 61 62 63, Te4 Wy 65 66 63 571
AEIRAA HLAE/KW +h 156 [1/60 /16247 163 165 166 ohe7 , 168 170 172 [.76 -
?u__céz/kg 89.83 | 93,86 (F96155--97.89 99.24 100.58 101.93 103.27 104.61 107/30—t11.33 o
L/ ke 0. 1‘6" 0. 100 0. 10 #7010 0.10 010 0 10 5010 010 0.0 0:10;
NOy/kg 015 [0410° 04100 0710 0.15 0.7} 015 0.15  0.10  0.10 0:10
u CHy/kg 27.17) 38.95 J30.44 30,74 31.33 3192 8252 3311 3371 3490  36.68
i P/ kgt L - lal1 - - - - - —
| A NDAE 0.00 J0.00 " 0.00 =000 0.00 0.00 0.00 0.00 0.00 0.00  0.00
“ S0, /kg 0.03 0.03 003 003 003 003 003 003 003 003 0.03
Cd/kg 0.00  0.00 0.00 000 0.00 0.00 0.00 0.00 0.00 0.00 0. 00
Hg/kg — — — — — — — — — — —
TRESL( LA TEQ ) /kg — — — — — — — — — — —
fig i ik FLRE/ kW +h 218.62 218.95 219.18 219.29 219.40 219.51 219.63 219.74 219.85 220.08 220.41
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Table 5 Life cycle inventory of food waste and recycle waste disposal
JEF AR BIIRAL E (AR5 L) /% T [ b
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HEe PM,,/kg 0.00 0.00 0.00 0.00 0.00 0.00 —
N,0/kg 0.00 0.00 0.00 0.00 0.00 0.00 2.50 x10 73
S0,/kg 0.03 0.03 0.03 0.03 0.03 0.03 -1.85
Cd/kg 0.00 0.00 0.00 0.00 0.00 0.00 —
Hg/kg — — — — — — 0.50 x10 ~*
TBEYE( LA TEQ 1) /kg — — — — — — —
FE U [l FLBE/ kW - h 260. 00 213.57 220. 30 221. 42 222. 54 223. 66 —
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Fig. 3 Power input and recovery in various scenarios of MSW integrated management in Zhangjiagang City
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Fig. 4 Environmental impact potential in various scenarios of MSW integrated management in Zhangjiagang City
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