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Fig. 1 Boundary system of primary aluminum production
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Fig. 2 Analysis and comparison of greenhouse gas

emissions from primary aluminum production in China
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Table 1 Advanced technologies and processes related to primary aluminum production in China
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Table 2 Predicted power structure

Generation Baseline year-generation Scenario 1-2025 Scenario 2-2030 Scenario 3-2035
mode/Scenario structure in 2020/% generation structure/%  generation structure/%  generation structure/%
Thermal power 68.88 62.18 57.92 53.30

Hydropower 17.77 17.56 17.46 17.36

Wind power 5.53 6.41 8.19 10.14
Nuclear power 4.76 10.36 11.95 13.67

Solar energy 3.06 3.50 4.47 5.53

3 2020~2035 FAF HL I 45 R B E S AR F (kg CO, eq/kW-h)
Table 3 GHG emission factors for different electricity mixes in 2020—-2035 (kg CO, eq/kW-h)

Year Hydropower Thermal power Nuclear power Wind power Solar power Total
2020 0.00204 0.74861 0.00070 0.00017 0.00011 0.75163
2021 0.00204 0.73573 0.00087 0.00017 0.00011 0.73891
2022 0.00204 0.72291 0.00104 0.00017 0.00011 0.72627
2023 0.00203 0.71010 0.00120 0.00017 0.00011 0.71362
2024 0.00203 0.69729 0.00137 0.00017 0.00011 0.70098
2025 0.00203 0.68448 0.00154 0.00017 0.00011 0.68834
2026 0.00203 0.67522 0.00159 0.00019 0.00012 0.67914
2027 0.00202 0.66596 0.00163 0.00020 0.00013 0.66994
2028 0.00202 0.65670 0.00168 0.00021 0.00013 0.66075
2029 0.00202 0.64744 0.00173 0.00022 0.00014 0.65155
2030 0.00202 0.63818 0.00178 0.00023 0.00015 0.64235
2031 0.00201 0.62814 0.00183 0.00024 0.00016 0.63238
2032 0.00201 0.61810 0.00188 0.00025 0.00016 0.62241
2033 0.00201 0.60806 0.00193 0.00026 0.00017 0.61244
2034 0.00201 0.59802 0.00198 0.00027 0.00018 0.60246
2035 0.00200 0.58798 0.00203 0.00029 0.00019 0.59249

14.0 FEFE R 16.03%!7. 3% 4 K4 2018 45 K FE

189 Bl == AR S AR S LEAS IR 2018 4
o AP R R A . T,

g 12.0
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Year CH, 8.49 1.62 7.39
4 A[F LD SR SN R AR IR A RO ) K N,O 64.96 3.14 55.05
Fig. 4 GWP for different years for power mix
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Total 14479.89 684.93 12269.40
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Table 5 Description of baseline scenario (BAU), low improvement rate scenario (LIR) and high improvement rate scenario
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Analysis of carbon emission reduction and carbon emission peak for
aluminum production in China based on target scenario

LI Ming-yang, GAO Feng, SUN Bo-xue, NIE Zuo-ren

(National Engineering Laboratory for Industrial Big-data Application Technology,
Faculty of Materials and Manufacturing, Beijing University of Technology, Beijing 100124, China)

Abstract: According to the guidance of the national carbon peak target, the historical data of greenhouse gas
(GHG) emissions from primary aluminum production were calculated and analyzed in this study. A multi-factor
analysis model of GHG emissions from primary aluminum was established by forecasting the potential for
improvement of electrolytic aluminum production technology, power structure adjustment and recycled aluminum
production in China for the next 15 years. The GHG emission reduction and carbon peaking pathways of primary
aluminum production in China were explored under three scenarios including the baseline scenario (BAU), the low
improvement efficiency scenario (LIR) and the high improvement efficiency scenario (HIR).The results showed
that the GHG emission potential of 1 ton primary aluminum production in China illustrated a decreasing trend over
the years. The potential of the advanced technology application of aluminum electrolysis, the change of electricity
consumption structure and increasing the proportion of recycled aluminum for the GHG emissions reduction of 1
ton aluminum were forecasted. The GHG emissions of China primary aluminum production would peak in 2030
with the BAU scenario, while in 2027 with the LIR scenario and in 2021 with the HIR scenario, respectively. The
variation range of aluminum output in the three scenarios was then given as the limiting condition to ensure the
peak.

Key words: carbon emission; carbon emission peak; primary aluminum; recycled aluminum
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