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Environmental benefit evaluation of shell resource utilization based on LCA :a case study of Dalian ZHANG Yun ,QIN
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Abstract; Taking the shell as the research object, the environmental impact of the conventional treatment of
shells and three resource utilization methods of shells were compared by using life cycle assessment (LCA). The
results showed that when the function unit was 1 kg shell, the environmental impact of scheme 0 (landfill) was 1.04 X
10" ;the environmental impact of scheme 1 (instead of limestone in cement production) was — 3.78 X 10~ '*; the
environmental impact of scheme 2 (instead of the ceramsite filler in the immersion biofilter column) was —1.85 X
107" ;the environmental impact of scheme 3 (instead of sand as building material) was 3.62 X 10" ,Compared with
the other three schemes,scheme 1 had better environmental benefits. In scheme 0, the landfill contributed much to the
environmental impacts with contribution rate was 56.60%. The crushing process had the greatest environmental impacts
in all of 3 shell resource utilization schemes,and its contribution to scheme 1,scheme 2 and scheme 3 was 85.72% ,93.55%
and 98.48%. The environmental impacts of the avoided process was mainly the raw material mining process.
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Table 1 Life cycle inventory of four schemes

0 kg 1.00

(10 O kg + km 63.40
1 kW « h 1.25 X102
(10 © kg * km 1.02X 10?2

ke 1.19

1 (10 v kg « km 2.00
kW « h 1.71 X103

) (10 0 kg + km 45.00
kW « h 1.25X10?

kg 1.10
kg 6.45X 104
) kg 1.39X 102
kg 1.66X 103
kg 1.03X107!

(10 © kg « km 27.80
CO;, kg 4.07X1071
kg 4,36 X104
2 SO» kg 2.83X 107
kg 1.25X 103
COD kg 5.44 X101

5 (10 O kg ¢ km 10.00
’ kW « h 1.25X 1072
kg 8.90% 10!
3 kg 4.97X10°2
kg 1.06 X103

(10 © kg « km 23.40
COq kg 2.49X103
kg 3.85X10°°
5 SO, kg 1.32X107°
kg 4,78 X101
kg 2.07X10°6
COD kg 2.07X10°7
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Table 2 Environmental impact values of different factors

0 2 3
CADP 5.21 X101 1.21 X101 —3.00X10" M —4.09X10717
GWP 3.65X 1016 3.59X 1016 —6.46X10" 1 1.34X10 16
RI 2.67X10°16 2.02X10°16 —1.68X10" 1 3.37X10° 17
AP 8.96 1016 7.99X10°16 —7.64X10°1 3.96 1017
EP 1.93X10°1° 1.38 X101 —1.51X10" M —1.05X10°16
WS 1.22X10°1° —3.78 X102 4,58 X101 3.62X10 1
COD 5.52X10716 1.75X 1016 —3.43X10°1 —1.65X10"17
wu 3.96 1018 1.02Xx1017 1.24X10°17 —2.91 X108
. ;s EP 1.04 X107, 3 , 0.89 kg
b
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Table 3 The contribution of environmental impact at each stage of treatment processes

/% /% /%
0 4.53X1071 43.40 5.91x107 1 56.60
1 7.38X107 1 14.28 443X 1071 85.72
2 3.19X107 1 6.45 4.63x 1071 93.55
3 7.12X107 16 1.52 4.62> 10" 98.48
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Table 4 The contribution of environmental impact at each stage of avoided processes

/% /% /%
1 3.82X10 12 99.80 5.07X10 16 0.01 7.03X10° 1 0.18
2 6.60X 101+ 97.07 1.99 10" 2.93
3 9.18 X101 86.04 1.49 X101 13.96
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