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Comprehensive evaluation research of livestock and poultry waste treatment
technologies in the ecological fragile areas of Northwest China
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Abstract  The applicability of livestock and poultry waste treatment technology is quite different in different
regions. In order to comprehensively, objectively and scientifically screen out suitable livestock and poultry waste
treatment technologies in Northwest China, the life cycle assessment, cost benefit analysis (CBA) and analytic
hierarchy process (AHP) methods were coupled to establish a screening system for livestock and poultry waste
treatment technologies in Northwest China. The system included five factors of technology, economy, climate,
direct and indirect environmental impacts, with a total of 18 indicators. Taking the livestock and poultry waste
treatment technologies in Lanzhou as an example, the applicability of the technologies of aerobic composting,
anaerobic fermentation, and litter utilization were analyzed. The results showed that the comprehensive ranking of
the applicability of livestock and poultry waste treatment technologies in Lanzhou City was litter utilization
technology (72.21 points)>aerobic composting technology (71.55 points) > anaerobic fermentation technology
(68.79 points). It was more suitable to use litter utilization technology in Northwest China. The environmental
friendliness of litter utilization technology is obviously better than that of anaerobic fermentation and aerobic
composting technologies. The use of aerobic composting and anaerobic fermentation technologies could generate
additional profits for the breeding farm. This research could provide guidance for the construction and optimization
of livestock and poultry waste treatment technology models in Northwest China.

Key words ecological fragile area; livestock and poultry waste treatment technology; analytic hierarchy process;
life cycle assessment; cost benefit analysis; technology assessment
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Fig.1 Flow diagram of livestock and poultry waste treatment

technology screening
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Fig.2 Workflow of three livestock and poultry waste treatment technologies
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Table 2 Analysis results of life cycle inventory of three livestock and poultry waste treatment technologies kg/FU
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Table 4 Judgment matrix about target layer (4) and criterion
layer (B,-Bs)
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Table 7 Judgment matrix about criterion layer (B;) and index
layer (C;,-Cs5)

A B, B, By By Bs w; Lna CR B, G Gy Cs w; Dna CR

B, 1 12 5 12 2 0203 Gy 1 2 2 0.478

B, 2 1 4 12 2 0.252 C, 172 1 1/3 0.172 3.136 0.078

By 1/5 14 1 15 14 0051 5178 0.032 Gy 172 3 1 0.350

B, 2 2 5 1 2 0.346

B, 12 12 4 12 1 0148 = 8 ENE(B,) SHERE(C ~C,5) FIEEER

Table 8 Judgment matrix about criterion layer (B,) and index

%5 BENUE(B) SIEAFR(C,~ C,,) FINTEH layer (Cy1-Cys)

Table 5 Judgment matrix about criterion layer (B,) and index
layer (C},-C5)

B, Ci Ci Cis w; Lnax CR
c, 1 2 4 0.532
Ch, 12 1 5 0366  3.095  0.054
Cs 1415 1 0.102
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Table 6 Judgment matrix about criterion layer (B,) and index
layer (C,,-C,5)

B, Cy Cy Cy w; Lonax CR
G, 1 4 2 0.522

C, 14 1 16 0095 3137 0.079
Gy 12 6 1 0.382
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gEI R 10 R, EREHEF — 20 R (CR) =
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Table 10 Total ranking result of index layer (C)

B 4 C4l C42 C43 C44 C45 I/Vz lmax CR
Cy 1 3 2 3 7 0.382
Cyp 1/3 1 3 3 6 0.265
Cy3 1/2 1/3 1 3 8 0.204 5.478 0.085
Cu 1/3 1/3 1/3 1 6 0.116
Cys 1/7 1/6 1/8 1/6 1 0.034
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Cy 12 16 1 14 0071
Csy 3 1/3 4 1 0.259
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FAERE(Cy,) 0.478 0.024 11
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RS FRRE (Cyy) 0.116 0.040 9
MR (Cys) 0.034 0.013 16
BIRAEWE(Cyp) 0.112 0.017 15
Y WA (Csy) 0.558 0.083 6
HEFRSE I (55) 0.148 BEHRE(Csy) 0.071 0.011 17
SefbE R G Csy) 0.259 0.038 10
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Table 11  Assignment of applicability evaluation of livestock and poultry waste treatment technologies in ecological fragile areas of
Northwest China
EiFy= 2043 404y 604> 804> 10043
HUMALRREE (C))) AT PIAT 9% FABh PIHLAR AL 1546k 32 £HBh
BRI (C)y) S BE R — i R i £
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N 10.3 C, AR RK R 327 mm. 52 HBIPREE R
AR PR ZE S, 2 T AR 0 7 55 R A b T K
K KGR TEE, BRSO NES . PR
11,2020 FFLTHEEMFHFEN 809.39 1L(H), &8
AT PR R E R 306.12 J7 t, BEIRALA ok 244.13

Jit, FIUHSRER] 79.75% LU E. Hob, HiEAH 39.25
T t, EE 16.11%; BEEMERIF 190.51 J7't, L 78.18%;
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Table 12 Cost and benefit analysis of three livestock and poultry waste treatment technologies
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i, 5530 2 FERA H, IR R B 02 16 N 178
P i, FRCACHE A LR85, 113 ML 5 =14t g 1* g
REA, B R L A WURITE S R P £ P S EREY
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Fig.4 Relationship between the amount of waste treatment and
annual cost and benefit per unit treatment amount of

3 technologies
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Table 13 Index parameter score of three livestock and poultry waste treatment technologies
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