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Assessment of Environmental Impact during Production of Disposable Paper Cup

ZHANG Zhuo-ran, LIN Qin-bao, XIAO Zi-yang

(Packaging Engineering Institute, Jinan University, Guangdong Zhuhai 519070, China)

ABSTRACT: The work aims to assess and compare the effects of different paper cups on human health and environment
with three kinds of paper cups, including PLA filmed, PE filmed and acrylic polymer coated ones, as object of study, so as
to provide references for paper cup enterprises and industry. The live cycle assessment of paper cups, including objec-
tive/scope determination, check list analysis, life cycle impact assessment/interpretation, and data quality assessment, was
conducted with LCA method and software eFootprint. When the grammage of the paper cup was up to 210 g/m? and only
one layer was filmed or coated, the paper cups filmed or coated with PE, PLA and acrylic polymer emitted 1 839, 2 077
and 1 826 kg CO, eq. of greenhouse gases, 8.88, 10.75 and 8.63 kg SO, eq. of gases and substances affecting acidification,
and 2.93, 3.23 and 2.93 kg (PO4)* eq. of substances affecting eutrophication, respectively. In general, the production
process of acrylic polymer coated paper cups is more environmentally friendly.
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Tab.1 Production specifications of three kinds of paper cups

IO WEE (RZ) X W (R2) B8/ (gm™?) HKHEKER (gm?) HHFE/g

PE 4R AR BRI 15 210 8.52

PLA #fIEAEH LN 30 210 9.08
NIRTR R A W)U 2 40 HRE 10 210 8.26
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Fig.1 System boundary of production of paper cups
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Tab.2 Basic production information of paper cups
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Tab.3 Input data in processing of paper cups (based on 100,000 paper cups)
it /kg
AR HEE/ (KWh)
UMM PE AR B AR MG G GRAAE GUISAS HRRER
PE 5 1240 89.5 85 106 8.5 2.2 22.9 0.5 10.1 0.9 1051
PLA A% 1240 178.6 85 10.6 8.5 2.2 22.9 0.5 10.1 0.9 1189
WIRIRRAYIRZE 1240 483 85 106 85 22 229 0.5 10.1 0.9 980
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Tab.4 Introduction for five environmental impact indicators
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Fig.2 Environmental impact during production of 100,000 disposable paper cups
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Fig.3 Cumulative contribution of environmental impact during production process of paper cups
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Tab.5 Assessment results of data quality

PE HAEATHR PLA AL NIRIR RS W IZ U
IRbRaATR G E TR L5 E TR G5 E TR
44 S B /% 7t Nl /Y% N 4k N SE B /% T,
HRATERL (95%E 51X [H] ) AR B/ (95%E A5 X [H] ) HRAREEL/ (95%EAZIX [H] )
ST 5.42 [1939,1 739] 5.47 [2 190,1 963] 5.88 [1933,1719]
BRI TEE 4.49 [9.28,8.48] 4.89 [11.28,10.22] 476 [9.04,8.22]
B E 5.80 [3.10,2.76] 4.77 [3.39,3.08] 5.45 [3.09,2.77]
af A TCALY) 433 [2.90,2.66] 4.53 [3.21,2.93] 4.86 [2.80,2.54]
N =
TSR 5.79 [4.15,3.69] 5.98 [4.30,3.81] 5.60 [4.12,3.68]
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