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Table 1 Life cycle inventory of

PBAT packaging bag
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7K t 2.50
PBAT ki t 1
PBAT ki il 4% KA t 0.000 11
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1 DL 1t PBAT {43143,

F*2 PBAT/ BHtERREGEAHFL
Table 2 Life cycle inventory of
PBAT/starch packaging bag
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Table 3 Characteristic index of PBAT based packaging bags
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AP acidification fiR Ak kg SO, eq 2.81E+1 2.68E+1
EP eutrophication WS E kg PO, eq 9.12E+0 1.00E+1
RI particulate matter AT ATEHL kg PM, s eq 5.30E+0 5.09E+0
ODP ozone depletion SR kg CFC-11 eq 3.04E-4 2.74E-4
HT-cancer human toxicity-cancer effects MR#EE - 808 CTUh 1.92E-5 1.74E-5
SO, sulfur dioxide = e kg 1.91E+1 1.69E+1
co, carbon dioxide bR kg 4.18E+3 3.81E+3
NO, nitrogen oxidation RE kg 1.09E+1 1.05E+1
NH,-N ammonium A, kg 5.72E-2 9.02E-2
COD chemical oxygen demand AT A kg 1.20E+1 1.03E+1
WU industrial water use Tlk K kg 4.52E+3 5.04E+3
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Fig.3 Effect of materials and energy consumption on the indicators of

environmental impact of PBAT based packaging bags
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Fig.4 Comparison of the normalization results of PBAT
and PBAT/starch packaging bags
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Fig. 5 Sensitivity diagram of PBAT based
packaging bags
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Life Cycle Assessment of PBAT Based Packaging Bags

LU Yanna', YAO Yuan', GUO Xin', OUYANG Chunping’, CHI Cheng',
QIAO Yue', LIN Pengsham1 , ZHANG Neng‘jian3

(1. School of Light Industry and Chemical Engineering, Dalian Polytechnic University, Dalian Liaoning 116034, China;
2. Zhuhai Wango Chemical Co., Ltd., Zhuhai Guangdong 519050, China;
3. Connection Technology Co., Ltd., Shenzhen Guangdong 518108, China )

Abstract: Based on the life cycle assessment (LCA) method, the production processes of PBAT packaging
bag and PBAT/starch (75%PBAT+25% starch) packaging bag were compared by using eFootprint software, and the
environmental impact of PBAT based packaging bag was quantitatively analyzed. The results showed that the potential
of PBAT/ starch packaging bag in CO, emission and primary energy consumption (PED) was significant, and the
contribution of PBAT/ starch packaging bag could be reduced by 14.53% and 6.44%, respectively. The impacts of PBAT
packaging bagon PED, CO, emission andindustrial water use (IWU) were obvious. The index values of PBAT packaging
bag were 9.47E+4 MJ, 4.18E+3 kg, 4.52E+3 kg for 1 t production, while the index values of PBAT/starch package
bag were 8.86E+4 MJ, 3.81E+3 kg and 5.04E+3 kg respectively. The ECER-135 comprehensive index value of PBAT
packaging bag and PBAT/starch packaging bag were 1.36E-8 and 1.25E-8 respectively, indicating the environmental
load of PBAT based packaging bag was reduced by 8.1% after the modification with starch. The environmental load of
PBAT based packaging bags was mainly from PBAT based particles production stage, and among the contributors in the
PBAT and PBAT/starch projects, the contributors of SO, was the largest, followed by PED. Therefore, SO,, PED, NO,
and COD indicators rankingabove CO, should be taken into consideration to avoid the environmental problem-shifting.

Keywords: poly(butylene adipate-co-butylene terephthalate; PBAT/starch bag; life cycle assessment(LCA);

environmental impact
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