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Abstract: Under the background of China’s " dual carbon" goal new low-carbon and energy—
saving alternative technologies are developed to substitute high—-pollution and high-energy-consuming
production processes. When a new technology replaces the existing technology there will be a trans—
fer of resource and environmental impact between different stages and types which is difficult to i-
dentify and calculate. Therefore there is an urgent need for systematic and scientific methods to an—
alyze and evaluate the resource and environmental efficiency of products or technologies. Life Cycle
Assessment ( LCA) can help researcher to quantify the potential resource and environmental impact
of the entire life cycle of the object and calculate the environmental load generated by different ma—
terials or life cycle stages so as to provide data support and ideas for improving the resource and en—
vironmental efficiency of production technology. This paper introduces the basic idea of LCA the
methodological framework and the use of related software and databases emphatically analyzes the
application status of LCA in textile tanning and other light industries and prospects the develop—
ment direction of LCA research in combination with the latest research progress at home and abroad.

Key words: environmental impact assessment; life cycle assessment; light industry; carbon

footprint; resource utilization
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Tab. 1 Main environmental impact indicators of LCA

kg CO, eq. CO, CH, N,O----
kg Sb eq. Fe Mn---
kg S0, eq. SO, NO, NH,--
kg NMVOC eq. C,H, C,H,---
— kg P eq./kg N eq. NH,—N:--+---
— mol N eq. P Nee-e--
kg CFC-11 eq. CCl, C,H,Cl, CH,Br---
( life cycle interpretation) LCA
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Tab.2 Results of environmental impact assessment indicators for Levi’s jeans
2.9 9.0 2.6 1.7 3.8 12.5 0.9 33.4
(kg CO, eq.) 9% 27% 8% 5% 11% 37% 3% 100%
R 2.565 0.236 0.034 0.077 0.010 0. 860 0 3.781
() 68% 6% 1% 2% 0% 23% 0% 100%
18.0 5.5 2.9 7.9 3.1 7.9 3.5 48.9
(g PO, eq.) 37% 11% 6% 16% 6% 16% 7% 100%
9.3 0.2 0 0.5 0.3 1.7 0 12.0
(m>=a™) 78% 1% 0% 4% 2% 14% 0% 100%
19.9 7.2 1.9 118.5 4.4 17.9 0.1 29. 1
(mg Sb eq.) 12% 4% 1% 70% 3% 11% 0% 100%
4 LCA 5 /
Fig. 4 LCA system boundary of Shenzhen Fig. 5 Process flow of the biorecycling
municipal solid waste disposal method for cotton/polyester waste spinning
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N LCA . 2018 4
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3 1 2
Tab.3 Comparison of environmental benefits between Scenario 1 and Scenario 2 in Tuscan tanneries
I m’ 1%
1 2 ( 1- 2) / 2
kg CO, eq. 15.34 19. 64 -21.87
kg CFC-11 eq. 9. 32E-06 9. 46E-06 -1.48
CTUh 9. 40E-06 9. 67E-06 -1.48
CTUh 6. 147E-06 6. 61E-06 -7.00
kg PM2.5 eq. 0.012 1 0.014 3 -15.38
kBq U235 eq. 0. 846 0.941 -10. 10
kg NMVOC eq. 0. 060 92 0.070 72 -13.86
mole H” eq. 0. 190 02 0.215 17 -11.69
mole N eq. 0.383 06 0.470 14 -18.52
kg P eq. 0.001 60 0.001 82 -12.09
kg N eq. 0. 046 86 0.050 14 -6.54
CTUe 85.11 92.17 -7.66
kg C deficit 132.57 138.97 -4.61
m® waler eq. 0. 808 87 0. 823 29 -1.75
’ kg Sb eq. 0.018 08 0.018 37 -1.58
2.3
LCA N
58
( PLA) ¥ PLA
N N 5
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LCA “. o e—Footprint
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Fig. 7 Normalized LCA results of PET fibers in different reuse systems
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