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Table 1 Different scenarios of the industrial chain of the newly planned eco-agricultural park
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2 S8

Table 2 S8 life cycle inventory

10
11
12
13
14

16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35

kg
kg
kg
kg
kg
kg
kg
kg
kg
kg
kg
kg
kg
kg
kg
kg
kg
kg
kg
kg
kg
kg
kg
kg
kg
kg
kg
kg
kg
MJ
kg
kg
kg
kW
kg

1.39E400
4.51E+00
5.79E—01
8.58E—01
1.61E+01
3.19E+01
2.13E—01
2.77E400
2.34E+01
6.81E4-00
3.69E—02
2.77E—01
1.11E+02
1.64E-+01
9.21E400
1.58E-+00
1.16E4+02
5.92E400
2.96E—01
2.96E—01
6.41E400
9.09E—02
1.96E—04
4.55E—02
3.64E—02
6.54E+01
5.03E4-00
1.68E+00
1.68E+00
5.03E—03
8.03E+00
6.92E+00
5.11E—01
1.22E+01
2.56E+03

HC
CO
PM,,
NO,
SO
CO;
N, O
NH;
NO;-N
SO,
H.S
CH,
PO~
COD
BOD
NH;-N

kg
kg
kg

kg
kg
kg
kW « h
kg
kg
kg
kg
kg
kg
kg
kg
kg
kg
kg
kg
kg
kg
kg
kg
kg
kg
kg
kg
kg
kg
kg
kg
kg
kg

1.00E400
5.32E+02
6.39E+02
1.10E+01
1.00E+00
2.40E—01
2.10E—01
3.71E—01
4.77E—01
3.79E+02
4.67E+03
7.87TE—04
1.17E—01
2.68E—01
1.49E+00
3.08E—01
1.03E+02
2.10E+00
3.56E+00
8.52E+00
1.36E—01
5.84E—03
4.96E—02
8.85E—01
3.83E400
1.76 E400
3.50E—01
9.21E—02
6.05E—02
5.15E—01
7.19E—06
2.08E—04
2.88E—04
1.90E—03
9.58E—06
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2( )
36 kg 6.86E— 02 ke 1.92E—03
37 kg 2.07E+00 kg 7.65E—03
38 kg 2.38E+02
39 EM kg 4.55E+00
40 kg 1.43E+05
4 kg 1.58E+01
42 kg 2.86E400
(D) Gabi . ,
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3 o s
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3 LCA
Table 3 LCA results of major emitted air pollutants under different scenarios
S1 S2 S3 S4 S5 S6 S7 S8

2.95E—03  3.22E—04 3.38E—04 4.99E—04 4.99E—04 5.29E—04 6.64E—04 1.04E—03

4,60E—05 5.11E—06  5.06E—06 7.57E—06 7.57E—06 8.42E—06 1.11E—05 2.77E—05

1.50E—=05 1L.19E—05 1.19E—05 1.25E—05 1.25E—05 1.57E—05 2.55E—05 2.62E—05

2.09E—04  2.36E—05 3.57E—05 4.71E—=05 4.71E—05 5.09E—05 6.31E—05 7.76E—05

1.19E=03 1.16E—04 1.16E—04 1.82E—04 1.82E—04 1.84E—04 2.16E—04 2.19E—04

1.54E—04  1.71E—05 1.74E—05 2.57E—05 2.58E—05 2.86E—05 3.79E—05 1.76E—04

2.64E—04 3.17E—05 3.16E—05 4.59E—05 4.59E—05 4.99E—05 6.79E—05 8.95E—05

1.01E+03 4.21E+02 1.51E4+03 1.57E403 1.58E+03 2.15E+03 2.84E+03  3.96E+03

CO, 1.23E4+02  8.07E+01  1.00E-+02 1.24E+02 1.24E+02 2.31E+02 2.87E+4+02 7.37E+02
5.45E—06  1.79E—06  2.13E—06  2.39E—06 2.40E—06 1.16E—05 1.54E—05 1.55E—05

NO, 6.45E—05 5.13E—05 1.51E—04 1.54E—04 1.54E—04 242E—02 2.42E—02 2.42E—02

N,O  5.99E—01 5.98E—01 5.99E—01 5.99E—01 5.99E—01 6.00E—01 2.10E4+00 2.11E+400

SO, 1.97E—01 5.75E—02 5.81E—02 6.73E—02 6.74E—02 2.64E—01 3.33E—01 8.76E—01
3.16E—01 1.62E—01 1.69E—01 2.16E—01 2.17E—01 4.16E—01 5.92E—01  1.78E-+00

2.68E—01 1.28E—01 1.28E—01 1.74E—01 L1.74E—01 3.48E—01 4.93E—01  1.19E+00

1.76E—01 1.79E—01 1.86E—01 2.79E—01 2.79E—01 3.10E—01 3.47E—01 4.95E—01

PM,, 1.12E—04 8.76E—05 8.77E—05 9.21E—05 2.70E—04 3.70E—04 4.80E—04 7.95E—03

PM,; 3.97E—02 6.06E—03 1.34E—02 1.55E—02 1.56E—02 2.13E—02 2.62E—02 4.64E—02
8.62E—08 8.32E—08  8.55E—08 8.76E—08 8.80E—08 4.18E—07 6.76E—07  6.79E—07

2.2 LCA
, 8 7 ) 1 .
7
Fig.1 Environmental impact potential of seven environmental impact types
, ADP element ,S2—S8 S1
—2.37%.—2.11% ., —1.58%,11.35%.,94.99%.678.36 %  2100.53%; ADP fossil ,
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S2—S8 S1 —32.24% ., —32.24%.—29.61%.—29.28%.62.50% .
131.58% 840.79%. Sl ,S2  ADP element  ADP fossil ,
, S1
. ,S7—S8 S1 S5 S6 ,
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s S2 o
,FAETP HTP S2 , 1.81E—12
3.40E—11, ,S2 . ,
1 .S2—S6 S7 S8,
. , S2 .
2.3 LCA
, 8 7
, 2 . 2 S1—S8 , S2 ,
S2 . . 2 .
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Fig.2 LCA contribution effects of seven environmental impact types under different scenarios
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ment ,S1—S5 3% .55 ; ADP fossil ,S2—S5 4% ,S5 ;
AP ,S1—S5 9%, S5 ; EP ,S1—S3 8%, S3 ;
FAETP ,S2—S6 3% .56 ; GWP ,S2—S3 6% ,S3 ;
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s o
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8 s
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Study on Life Cycle Assessment of the Industrial Chain of the
Newly Planned Eco-agricultural Park in Ili, Xinjiang

XU Yurong' ,SHAO Shuai'?,ZHANG Yun',
GAO Qiufeng' ,XU Xiaochen',JIN Wenyao®
(1.Key Laboratory of Industrial Ecology and Environmental Engineering (MOE) ,School of
Environmental Science and Technology Dalian University of Technology ,Dalian 116024 ,China ;
2.Key Laboratory of Ocean Energy Utilization and Energy Conservation of Ministry of Education ,
School of Energy and Power Engineering , Dalian University of Technology ,Dalian 116024 ,China ;
3.College of Environmental and Chemical Engineering , Dalian University ,Dalian 116622 ,China)

Abstract: Developing ecological agricultural parks is helpful to reduce agricultural waste and
realize sustainable agricultural development.At present,the government emphasizes multi-level uti-
lization of agricultural waste to extend,reinforce,strengthen and optimize the chain as far as possi-
ble. However,it is worth considering whether these strategies are environmentally friendly.To solve
the above problem,the industrial chain of the newly planned eco-agricultural park in Ili, Xinjiang is
taken as an example to construct eight scenarios and discuss the environmental load of each scenario
from the perspective of environment using the life cycle assessment (LCA) method. The results
show that the extension of industrial chain can improve the utilization rate of resources and materi-
als from the perspective of resource consumption and material consumption. However, the extension
of the industrial chain has not brought environmental benefits when considering its impact on the
atmosphere and water resources and toxic effects.In addition,according to the contribution effect of
LLCA.the optimal scenario is different under different indexes. This study can provide reference and
guidance for eco-agricultural parks to design new industrial chain from the perspective of life cycle.

Key words: newly planned industrial chain; industrial ecology; life cycle assessment; environ-

mental impact; extension of industry chain



