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Comparative Study on Carbon Footprint of Ironwood Boxes and Polypropylene
Recycled Packaging Boxes Throughout Their Life Cycle

SHEN Mingchen, WANG Xiao', YIN Lujiang”, ZHANG Chi, WANG Yanzhao

(Hubei University of Automotive Technology, Hubei Shiyan 442002, China)

ABSTRACT: The work aims to evaluate the carbon emissions of polypropylene recyclable packaging boxes and
ironwood boxes across their entire life cycle, and investigate the environmental merits of polypropylene packaging boxes
in comparison to traditional wooden boxes, so as to address a long-standing issue in the packaging of automotive
components: "using plastics instead of wood" or "using wood instead of plastics". The Life Cycle Assessment (LCA)
methodology was adopted to conduct a carbon footprint analysis with ironwood boxes as examples. It took into account
the carbon emissions generated at each stage, from raw material acquisition, production, usage, to waste disposal. Through
this rigorous approach, the environmental impact of packaging boxes throughout their life cycle could be accurately
assessed to furnish a scientific rationale for choosing of future packaging materials. The findings revealed that
polypropylene recyclable packaging boxes exhibited significantly lower carbon emissions throughout their life cycle
compared with ironwood boxes. Specifically, ironwood boxes emitted approximately 571.265 kg, whereas polypropylene
packaging boxes accounted for roughly a quarter of this figure. Based on these compelling results, it is evident that
polypropylene recyclable packaging boxes effectively contribute to carbon emission reduction. Therefore, in the context

of automotive component packaging, the adoption of "using plastics instead of wood" emerges as a viable and
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commendable option. This discovery serves as a valuable reference for the packaging industry, fostering the development

of more sustainable packaging alternatives.

KEY WORDS: ironwood box; whole life cycle; carbon footprint; packaging box of automotive components
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Tab.1 Data of standard ironwood box

OB RS /em Ko R F /mm B /AR R i /kg
6x8 1 600 4 4.2
iR S B 2x4 2240 5 2.5
2x4 1 600 2 1.8
MR A 11 2 280x1 600 1 13
. 2%4 2280 4 2.7
W R 2%4 920 18 0.95
—— 4 980x2 280 2 45
4 980x1 600 2 3.7
T ARG 2x4 2200 4 2.3
2%4 1 600 2 1.8
T AR A AR 4 2 280x1 600 1 4.7
pUEE ALY 110x12 28 0.05
bR R 2 280x1 600x1 100 109.1
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Tab.2 Carbon emission calculation model of ironwood box
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box at different stages
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