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Comparative analysis of primary aluminum and recycled aluminum on
energy consumption and greenhouse gas emission

DING Ning, GAO Feng, WANG Zhi-hong, GONG Xian-zheng

(College of Materials Science and Engineering, Beijing University of Technology, Beijing 100124, China)

Abstract: Based on life cycle assessment (LCA), a quantitative analysis of energy consumption and greenhouse gas
emission caused by primary aluminum and recycled aluminum in China in 2008 was carried out. The main reason for the
gap between China and international average level was found out through the comparison. The results show that,
compared to the status of 2003, the energy consumption of primary aluminum production has reduced by about 16%. The
greenhouse gas emission has declined by 21% and a remarkable achievement in energy saving has been made. The global
warming potential (GWP) also reduce sharply. The results show that the aluminum industry has made remarkable
achievement in energy saving and emission reduction. The energy consumption and GWP of primary aluminum in China
are still higher than that in European and the world average, mainly due to coal-based energy structure. The energy
consumption of recycled aluminum production is only 4.86% of the primary aluminum, the GWP is only 1/24 of the
primary aluminum. Compared with the foreign level, the main difference in recycled aluminum is that the energy
consumption is higher in transportation and high carbon emission of fuel.
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Fig. 1 System boundary of primary aluminum production
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Fig. 3 Transport model of scrap aluminum
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Table 1 Energy and greenhouse gas emission inventory of per

unit electricity production

Category Unit Inventory

Raw coal kg 4.44%x107"

Energy input Heavy oil kg 2.28%107
Nature gas m’ 3.69X107°

Greenhouse CO; kg 7.88X 10"
gas emission CH, kg 2.01X1073
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Table 2 Main energy and greenhouse gas emission inventory

of per ton primary aluminum and recycled aluminum

Pri
Category Unit rlm.ary Secot.ldary
aluminum  aluminum
Raw coal kg 475 2.47
Heavy oil kg 105 82.9
Nature gas m’ 112 22.4
Coke kg 53.8 42.5
Coal gas m’ 872 341
Electricity kW-h 1.48%x10* 257
Total thermal energy GJ 213 10.4
CO, kg 1.54x10* 702
CH, kg 34 0.614
CF, kg 1.29%107" 0
C,Fg kg 1.56X 1072 0
GWP kg 1.70x 10* 715
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