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ABSTRACT: The work aims to compare and analyze the environmental impact of the Miscanthus lutarioriparius-based
packaging box and the wooden plywood packaging box in their whole life cycles and explore the ecological sustainability
of the former to the latter. ReCiPe 2016 Midpoint (H) and ReCiPe 2016 Endpoint (H) were employed in 18 environmental
impact categories based on life cycle assessment (LCA). The single score of environmental impact in the whole life cycle
of Miscanthus lutarioriparius-based packaging boxes was 3.08 Pt, and the production, transportation and waste disposal
stages of which accounted for 68%, 8% and 24%, respectively. The single score of that of traditional wooden plywood
packaging boxes was 3.61 Pt, and the production, transportation and waste disposal stages of which accounted for 75%,
6% and 19%, respectively.. Compared with the latter, the environmental impact of the former was reduced by 14.7% per
functional unit. The results show that the overall performance of the Miscanthus lutarioriparius-based packaging box
is better than that of the traditional wooden plywood packaging box. It is found that the reduction of the consumption of
Miscanthus lutarioriparius-based particleboard could bring the greatest environmental benefit. The cyclic utilization of

the boxes and the separated biomass and the improvement of the design of packaging boxes are also ways to reduce the
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consumption of fossil resources. In the context of the withdrawal of the paper industry around Lake Dongting, this study

provides technological and environmental evidence for decision makers to choose the way of utilization of Miscanthus

lutarioriparius.

KEY WORDS: miscanthus lutarioriparius; packaging box; life cycle assessment
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Fig.1 Assembled Miscanthus lutarioriparius-based
packaging box
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Fig.2 Disassembled Miscanthus lutarioriparius-based
packaging box
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Fig.3 System boundary of the whole life cycle of
Miscanthus lutarioriparius-based packaging box
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Fig.4 System boundary of the whole life cycle of wooden
plywood packaging box
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Tab.1 Life cycles of two packaging boxes
K Be WA PR A AL A TR G BTt AR
Bk AE S B AR 0.106 51 m® —
W1 g 1.1 kw-h 1.3 kw'h
AT B
JKe 5 i — 0.10597 m*
BRET — 1.766 kg
iz ki b B L5 7.453 kg 7.129 kg
S 0.240 kg 0.226 kg
1 g 0.136 kw-h 0.328 kw-h
CcO 0.0034 kg 0.003 kg
CO, 2.536 kg 2319 kg
CH, 1.063 kg 0.972 kg
1% 37 W B NOX 0.004 877 kg 0.004 46 kg
SO, 0.001 396 kg 0.001 277 kg
H,S 0.020 50 kg 0.018 74 kg
NH; 0.012 3 kg 0.011 24 kg
HCI 4.84x10 kg 4.42x10 kg
COD 0.004 509 kg 0.004 123 kg
120

F#1k (Freshwater Eutrophication, FEU ), s &3¢
ft. ( Marine Eutrophication, MEU ). [ili 14 75 5 1%
( Terrestrial Ecotoxicity , TE ). % /K 4= & 7 1%
( Freshwater Ecotoxicity, FEC ). 74 &7 ( Marine
Ecotoxicity , MEC ), A 2§80 #:( Human Carcinogenic
Toxicity , HCT ). A Z&4F 2 %% # £ ( Human
Non-Carcinogenic Toxicity, HNT) . +#if# FH( Land Use,
LU)., B =% EMEME ( Mineral Resource Scarcity,
MRS )., b %M ( Fossil Resource scarcity,
FRS ). /KiH#E ( Water Consumption, WC ),
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Fig.5 Distribution of environmental impact between

contributing stages of the Miscanthus lutarioriparius-based
packaging box in ReCiPe 2016 Midpoint (H)
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Fig.6 Distribution of environmental impact between contri-

buting stages of the wooden plywood
packaging box in ReCiPe 2016 Midpoint (H)
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Fig.7 Comparative environmental profiles in ReCiPe 2016
Mid-point(H) of two packaging boxes
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Fig.8 Comparative single score profiles in ReCiPe
2016 Eidpoint (H) of two packaging boxes
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Fig.9 Comparative contribution profiles in ReCiPe 2016
Eidpoint (H) of two packaging boxes
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Fig.10 Sensitivity analysis over the global profiles of the
Miscanthus lutarioriparius-based packaging box
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