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Abstract: Based on the rational of life cycle assessment (LCA), this paper proposes to allocate the environmental impact exerted by
PET recycled products otherwise wasted and calculate the environmental loads brought by the manufacturing process using recycling
technology and original technology, through using the approach of economic value allocation and the cut-off principle. Moreover,
this study conducts normalization and sensitivity analysis of LCA modeling for the manufacturing process. The results show that
comparing with the original technology, the PET recycling technology can bring about a reduction of 1640kg of greenhouse gas
emissions and 40400MJ of non-renewable energy. Besides, environmental indicators such as Human Toxicity Potential,
Eutrophication Potential and Marine Aquatic Ecotoxicity Potential was decreased respectively. Among the six fabrication processes,
in-situ reactive compatibilization had the greatest contribution to the total environmental loads, and the consumption of electricity
and glycidyl methacrylate should be the key factors to improve.

Key words: life cycle assessment; carbon emission reduction accounting; PET textiles; recycling and regeneration; allocation based

on economic values
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Table 1 Inventory of the manufacturing process of recycled

PET textile
AR AT Ykl fERE MEVREIRRA it AL
A J?Eﬁér‘:éﬂﬁé& ‘ PET 0.330 t
i34 RAHEM 160.000 kW-h
PET ki PET 0.330 t
sl GMA. STY  0.003 t
2 R VHEZ IR DCP 0.001 t
_— RAHEM  245.000 kW-h
EYFREL 0.070 t
3 l%?%:?ﬂ% ‘HPAET 0.309 t
AeFE WAHM  185.000 kW-h
LT YEYR SR TR RURL PET 0.309 t
A K PET e PET 0.720 t
LW LW 0.030 t
i34 VRAHM  205.000 kW-h
5 AR J@ﬁﬂiﬂ% ‘ PET 0.988 t
i34 JRAHM 145.000 kW-h
Kok PET 0.973 t
oKL E Y {ﬁmﬁ WHE‘ 0.020 t
Y L2317 7R 0.007 t
[i58 JRAHEM 160.000 kW-h
LA SO, 0.033 kg
oAb HETR BED NOx 0.131 kg
(B A=A i KE#A - 0.083 kg
1H) VOCs - 0.020 kg
15k - 2260 kg
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Table 2 Environmental loads (characterization results) and benefits of recycled PET textile

ST i TAA Wik B SRECH
Eirgin X AF Eeut off
ERAEHE(GWP) kg COseq. 1500.000 979.000 4120.000 -1641.000
A HEAAT BEUS T FE(ADPy) MJ 35700.000 15800.000 91900.000 -40400.000
NAAEE B {E(HTP) kg DCB eq. 39.200 76.800 174.00 -58.000
BRAL N 1 B (AP) kg SOzeq. 5.690 2.610 5.610 2.690
B I H(EP) kg Phosphate eq. 0.370 0.264 0.718 -0.084
et 2E A AE BB (POCP) kg Ethene eq. 0.644 0.333 1.180 -0.203
KT (E(FAETP) kg DCB eq. 3.280 2.530 21.200 -15.390
RS E M E(MAETP) kg DCB eq. 108000.000 82400.000 205000.000 -14600.000

FH:DCB}1,4 - Dichlorobenzene (1,4 - —5R)4E.
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