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Fig. 1 Structure diagram of a pulp molding gift box
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Fig. 2 System boundary of the production of

pulp molding gift boxes
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Table 2 Life cycle inventory data per functional unit of pulp

molding gift boxes in production process
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Table 3 Environmental footprint impacts and

corresponding indicators
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Fig.3 The most relevant environmental impact category
per functional unit of pulp molding gift boxes production
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Fig.4 The most relevant life cycle stage in the production
process of pulp molding gift boxes per functional unit
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Table 4 Environmental impact result of pulp molding gift boxes per functional unit based on cross-database
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Fig. 7 Sensitivity of electrical energy consumption to
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Schedule 1 Environmental impact results per functional unit of pulp molding gift boxes in production process
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Environmental Impact Analysis of Pulp Molding Gift Boxes Based on
Life Cycle Assessment

LI Fuyin"?, ZHANG Nuan', LIN Qinbao', YANG Qinghua’, WEI Jielu'

(1. College of Packaging Engineering, Jinan University, Zhuhai Guangdong 519070, China;
2. Zhongrong Printing Group (Zhongshan) Co., Ltd., Zhongshan Guangdong 528403, China;
3. Zhili Technology (Guangdong) Co., Ltd., Guangzhou 510000, China )

Abstract: SimaPro software and the Ecoinvent database were used to model the life cycle of pulp molding gift
box production, and the EF 3.0 method was used to analyze the environmental impacts of life cycle, to quantify and
identify the environmental footprints of the production process and its contributing processes, and to assess and
explain its environmental impacts. The results show that the climate change impacts caused by the production
of 10 000 sets of pulp molding gift boxes is 7609.27 kg CO, eq., with 7591.24 kg CO, eq. caused by fossil resources.
Climate change, fossil resource depletion, particulate emissions, acidification, and photochemical ozone formation
are the main environmental impact categories in the production process of pulp molding gift boxes, with a cumulative
contribution of more than 80% of the overall environmental impacts, among which, the thermo-compression shaping
process and its electrical energy consumption are the main causes of environmental problems. Through sensitivity
analysis of the results, reducing the amount of electrical energy consumed in the production process or using cleaner
energy alternatives could reduce the carbon footprint by up to about 95% and lower the overall environmental impact.

Keywords: pulp molding gift box; life cycle assessment (LCA); SimaPro; GaBi; carbon footprint
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Influence of Nitrogen Flow Rate on Microstructure and Properties of

Titanium Nitride Coatings

LI Jianzhi, LI Wenyuan, PAN Xu, LUO kan, DING Zeliang

( College of Mechanical Engineering, Hunan University of Technology, Zhuzhou Hunan 412007, China )

Abstract: Titanium nitride coatings were prepared on Ti6Al4V titanium alloy via DC reactive sputtering
technology at different nitrogen flow rates. The coating was characterized by scanning electron microscope (SEM),
X-ray diffractometer (XRD), X-ray photoelectron spectroscopy (XPS), scratch tester, and electrochemical workstation
to investigate the influence of nitrogen flow rate on the coating’s microstructure and properties. Results indicate that at
0.3 mL/min nitrogen flow rate, the coating exhibits an amorphous structure, while at 0.5~3.5 mL/min, there is a titanium
nitrogen oxide crystal phase. As the nitrogen flow rate increases, the N element content in the coating decreases, the O
element content increases, the coating thickness decreases, and the density, interface bonding, and corrosion resistance
are enhanced.

Keywords: Ti6Al4V; DC reactive sputtering; titanium nitride coating; adhesion; corrosion resistance
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