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Abstract: The environmental impact of complex packages made of aluminum, polyethylene and paper board (Al-PE-Pa)
and plastic packages were estimated using life cycle assessment (LCA) and compared. The input and output streams of
mass and energy, as well as the environmental emission, were obtained from literatures and field investigation.
Environmental impact of Al-PE-Pa and plastic package were 5.225Pt and 4.670Pt, respectively. In the entire life cycle of
these two selected packages, the environmental impact raising from raw materials supply was highest, accounting for 80%
of total environmental impact of their life cycle. The environmental impact of plastic package on fossil resources
consumption was two times as that of complex package. However, it could be hard to decrease the environmental pressure
from plastic packages because the fossil is a non-renewable resource and confronted with exhausted circumstances.
Comparatively, Al-PE-Pa complex package caused more environmental impact because of lower recovery and reuse,
which can be improved by developing material recovery or other appropriate recycling technology to improve the cyclic
materials flows and recycling ratio.
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Fig.1 Assessment frame of Al-PE-Pa complex package
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Table 1 Life cycle inventory related to 1 kW-h electricity production of thermal power plants in China
e — UK AEE Y FE i (kg) BTG Mo R (k)
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J RARA Ji il CO» SO, NO, JEAE CH, Co NMVOC
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Table 2 Life cycle inventory related to 1 kg/m? fossil fuel production in China
— — KGR FE H (kg) B 75 Qe hhHE i (kg)
BRI *® -
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Table 3 Life cycle inventory of raw materials for AI-PE-Pa complex package
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Table 4 Life cycle inventory of transport for Al-PE-Pa complex package

S &% o g — KRR i (kg) IS Y HE B (kg)
H(rkm) R RS B CO, SO, NO, CH, CO NMVOC PM, NO,
Fig 714 7.79x10" 2.08x10"  1.98 7.80  9.66x107 1.02x10" 5.56x107 1.60x107% 7.21x107 1.12x10> 0
20t RAEKHE 134 9.20x10™ 1.53x10° 2.55x107 1.92x10™" 6.37x10™ 1.35x107 1.58x107 2.72x10™ 9.25x107 2.57x107° 6.70x10°°

3.52x107 5.87x10° 9.74x1072 1.98x10™" 1.33x107* 1.71x107 5.20x107 2.47x1072 4.78x107 2.58x107° 1.44x107°
3.13x107 52110 8.67x1072 2.21x107" 2.36x107* 5.01x107° 2.24x107 1.17x107 8.80x10™* 1.54x107° 6.37x10°°

20t B Rz 1.2
10t B3 ERfiiE 2.06

EFE Y B AR BEEOR R AU ARTE UG R SR R A 2 Y00 2 T Y FE R AR A 0.15m’, i KR
FE b5 2 3 (R R B A7 30kg I ARIIER . 6.18kW-h(F 5).

x5 HFEMEREEWERER
Table 5 Life cycle inventory of production for AI-PE-Pa complex package
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Table 6 Life cycle inventory of treatment for AI-PE-Pa complex package
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Table 7 LCA results of AI-PE-Pa complex package
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Fig.2 Plastic and AI-PE-Pa complex package evaluation results and comparison
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