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The optimization of municipal solid waste treatment technology in the ecological fragile areas of northwest China. WANG
Yue', WANG Mai-bo®, YANG Yue', WU Chang-yong'", XI Bei-dou', WANG Ying', LI Dong-yang' (1.Environmental Pollution
Control Engineering Technology Research Center, Chinese Research Academy of Environmental Sciences, Beijing 100021, China;
2.College of Energy and Environment, Shenyang Aerospace University, Shenyang 110126, China). China Environmental Science,
2021,41(12): 5933~5942

Abstract: In order to solve the problems of strong subjectivity, less scientificity and objectivity in the selection process of municipal
solid waste treatment technologies, municipal solid waste treatment plants, and engineering design in the ecologically fragile
northwestern area, the life cycle assessment method has been combined with the analytic hierarchy process, and the factors of four
aspects including the environmental impact, treatment technology, geographic climate and actual engineering are considered to
establish a comprehensive evaluation system. Taking the status of municipal solid waste treatment in Lanzhou as an example, a
comprehensive evaluation of the applicability of nine municipal solid waste treatment facilities was carried out. The results showed
that: (1)The comprehensive scores for the applicability of the top three treatment facilities in the descending order were the kitchen
waste resource composting plant (73.91 points), the Hanjiazui village municipal solid waste landfill plant (72.93 points), and the
Zhongpuzi waste incineration plant (72.44 points); (2)In the evaluation system of municipal solid waste treatment technology, the
ranking of the weights of the influencing factors from the most important to the least was environmental impact (0.347), actual
engineering (0.309), disposal technology (0.228), and geographic climate (0.116); (3) The comparison results of the potential
environmental impact values of these three treatment technologies were sanitary landfill (0.3872), waste incineration (0.0330), and
waste composting (0.0242),respectively.

Key words: ecologically fragile area in Northwest; municipal solid waste treatment technology; life cycle assessment method;
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Fig.1 Site distribution of municipal solid waste treatment facilities in Lanzhou
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Table 1  Statistics of municipal solid waste treatment facilities in Lanzhou
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Table 2 Analysis results of different municipal solid waste treatment technologies in Lanzhou[kg/(person-year)]
S AU B B Ab T B A AR T
W EIZ i Bl &S b WAEZ I
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PCDDs / / / 3.071x10 2 / /
As / / / 1.535%107 / 9.514x10°
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Table 3 The environmental impact potential of different

treatment technologies
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Table 4 Judgement matrix for criteria (B;~B,4) with respect to

AR I 2 (B)-55 b 2 (C) P W AR FA: 1 — Bk
LR CR ISR, TH SR /N T 0.100, 28 HE N =
B) L HRARZ (O M HE A1 20, B A 3L 16— B0k, A
T RFL A 27 A 5K

F5 EMNRB)SIERE(C~Cp)F BT 5B

Table 5 Judgment matrix for indicators (C;;~C,;3) with respect

the target (A) to the criterion (By)
E *ﬂTE A B] BZ B3 BA VV: /1ma.\ CR %ﬁﬁ'(?k% B| C1| C|2 C|3 VV: /Imax CR
B, 1 3 174 13 0228 Cu 1 V7 12 0145
B, 13 1 Vo S 06 0,100 Ci 7 1 5 0689 3.015 0.013<0.100
B; 4 6 1 2 0347 Ci 2 U5 1 0176
B, 3 5 12 1 0.309
HH2E 4 (RHER 25 S ] %0, R85 52 i PR 25(Bs >3 ®6 ENEB,)SIEIFE(Co~Co)FIETIERE

B TR IR 38 (By)>Ab B H AR IR 35 (B >/ M L [K] 32
(Bo).

Table 6 Judgment matrix for indicators (C,;~C,y4) With respect

to the criterion (B,)

N VA — sz bl HHSERZEB, Ci Cn Gy G Wi ax CR
FLUCRHAE 2 (B) 5 Fb3 2 (C) 0 TR 1 I 48 - Y
21 .
FERR B—C 2 W B ), He e T PR B BURFE B (Bs) Cn 4 1 2 3 0347 4031 0.011<0.100
A 38 2 FELT VP 9 4 S0t 5T S B i 3oz 12 o
e - . Ca 2 13 12 1 021
BEATAE IE, 25 R AW R B e 5~8 o,
=7 EMNEB)SERE(C~Cs)FI B e
Table 7 Judgment matrix for indicators (C;;~C;7) with respect to the criterion (B;)
BT 2R % B, Cs Cxn Cs; Cyy Css Css Cy Csg Cso Csio Wi Amax CR
(&Y 1 3 172 5 2 7 8 4 8 5 0.206
Cs 1/3 1 1/4 3 12 5 6 2 6 3 0.132
Cs; 2 4 1 7 3 8 9 6 9 7 0.247
Cay 1/5 1/3 1/7 1 1/4 2 3 1/2 3 1 0.058
Css 1/2 2 1/3 4 1 6 7 3 7 4 0.152
10.336  0.025<0.100
Cse 1/7 1/5 1/8 12 1/6 1 2 1/3 2 1/2 0.025
Cs7 1/8 1/6 1/9 1/3 1/7 12 1 1/5 1 1/3 0.009
Csg 1/4 12 1/6 2 1/3 3 5 1 5 2 0.106
Cso 1/8 1/6 1/9 1/3 1/7 1/2 1 1/5 1 1/3 0.003
Csio 1/5 1/3 1/7 1 1/4 2 3 1/2 3 1 0.062
Fz 8 ENMEB,)SEIRE(Cy~Cy)FI BT 6 F9 ERMEORHFER

Table 8 Judgment matrix for indicators (C41~C,3) with respect

to the criterion (B4)

Table 9 The overall ranking results of the criteria (C)

AEmE e . Fabr)z
o R 17 P AR HT
SEETREZEB, Cu Co Co Wi Jam CR EiSLZ B R
Cal 1 12 s 0.128 AR %WMIJFE Cu 0145 0.033 12
Car 21 U4 0264 3.025 0.021<0.100 mgp, 028 LEWEEC, 06 0155 2
PR REE Cs 0.176 0.040 9
Cy3 5 4 1 0.628 —
HIEAEREE Ca 0.174 0.020 16
B S A% 0116 HAE R Ca 0.347 0.040 8
222 WHERZEHR  RE LR & % B, ’ EIWERTR Cs 0268 0.031 13
SRR Coy 0.211 0.024 14

B SR BRZ () HE P 2 3L 45 R W3R 9 P,
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4R 9
HEmE 2 feha)2
~ febr )2 Fe b GAENE P
Jbw BE - BE B
B K S R
0.347 0.206 0.071 5
[A % B; Cs
R K S R
0.132 0.046 7
C32
IR TR
0.247 0.086 3
C33
FHIREE R R
0.058 0.020 17
Ciy
IS TEIY Cas 0.152 0.053 6
EARWFEE Cs 0.025 0.009 18
LEBRATINE Cyy 0.009 0.003 19
IRBESIRAL Cag 0.106 0.037 11
HEFE Cao 0.003 0.001 20
HeAb 25 G Cho 0.062 0.021 15
TiH EHLEA Cy 0.128 0.040 10
S pr TR 0309 TRMEER Ca 0244 0.075 4
%% B, ’ AR 97 3% Ak R AR
c 0.628 0.194 1
43
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0.022<0.100,% YA B BAT R4 (¥ — B0kl i Le AL
B, A 3 S S AR PR R PP A A AR R BRI 5

PRI 25(0.347)> 52 i T 15 A 32.(0.309)> 4L B 150 R PF 3%
(0.228)>H F A 5 K] 22 (0.116). H iR R £ K1)k 5
PEBE AR PERSA Cos BTN 0.194, 20053 5 8 o
WHEE Ciov KARBEE LS Cos, B 351 K
0.155. 0.086.
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Table 10 Comprehensive index for the applicability of different municipal solid waste treatment technologies in the Northwest

Ecologically Fragile Area
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&P A TR EUR) R<55 55<R<65

65<R<75 75<R<85 85<R
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Table 11  Evaluation standards for the applicability of municipal solid waste treatment technologies in the Northwest Ecological

Fragile Area
fehi)z C 20 4 40 4 60 4 80 /) 100 43
PRI Cii(%) <5 5~20 20~35 35~50 >50
TFWREE Cia(%) <85 85~89 89~93 9397 >97
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Table 12 The parameter scores with respect to the indicators for different treatment facilities
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Fig.4 Comprehensive score for the applicability of different municipal solid waste treatment facilities in Lanzhou
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