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Carbon Emission Accounting Method and Strategy Analysis under the
Background of Double Carbon: Taking Copper and
Aluminum Industry as an Example

WANG Wei', WU Jing-jing”, GE Ya-ping', LI Qi-ke'
(1. School of General Education, Nantong Institute of Technology, Nantong 226002, Jiangsu, China;

2. School of Business, Nantong Institute of Technology, Nantong 226002, Jiangsu, China)

Abstract: As a major carbon emitter in the non-ferrous metals industry, its task of carbon reduction and
emission reduction is of great significance. On the basis of expounding the methods and steps of carbon
emission accounting, combined with copper and aluminum industries, taking copper smelting enterprises
A and electrolytic aluminum plants B as examples, the carbon emissions of copper and aluminum
enterprises were calculated respectively. The results show that annual carbon emission of copper smelting
enterprises A is 162 kt, and annual carbon emission of electrolytic aluminum enterprises B is 4 140. 7 kt. Under
the dual carbon strategic goal (carbon peak and carbon neutralization), carbon reduction and emission
reduction strategies such as new energy industry upgrading and capacity structure transfer in the field of
copper and aluminum are put forward.
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Fig. 1 Schematic diagram of carbon

source flow identification
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Table 1 Recommended values of characteristic parameters of common petrochemical fuels
kB AR AL R i A
T t 26. 7 0.027 4 94 2.52
S0 H5 t 19. 57 0.026 1 93 1. 74
I t 11.9 0.028 0 96 1.17
[ A& A B t 26.334 0.025 41 93 2.28
o gk 44 t 12.545 0.025 41 90 1.05
T8 t 17. 46 0.033 6 90 1. 94
¥/ t 28. 435 0.029 5 93 2. 86
JE i t 41. 816 0.020 1 98 3.02
RN t 41. 816 0.0211 98 3.17
VI t 43.07 0.018 9 98 2.93
Sl t 42. 652 0.020 2 98 3.10
S t 43.07 0.019 6 98 3.03
A3 t 32.5 0.027 5 98 3.21
LZES .
HoAl A7 3 ) A t 40. 2 0.020 0 98 2.89
FEh t 33.453 0.022 0 98 2. 64
A t 41. 816 0.022 7 98 3.41
TR t 45.998 0.018 2 99 3.04
WRACAI R t 50.179 0.017 2 98 3.10
WAL KKK t 44. 2 0.017 2 98 2.73
KRR 10t m3 389. 31 0.015 3 99 21. 62
BPEA 10* m? 179. 81 0.0135 8 99 8. 86
ik R 104 m? 33 0.070 8 99 8. 48
[ AP 10* m? 84 0.049 6 99 15.12
ANV EE GRS 10* m? 111.19 0.039 51 99 15. 95
HoAb A 10* m? 52. 27 0.012 2 99 2.31
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Fig. 2 Carbon emission accounting process
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Fig. 3 Copper industry chain
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Table 2 Carbon emission calculation of copper smelting enterprises A

75 2R AR D5 HH g
A FE SRR AT AR FCe 3263 t
SR AR AL K A NCVe 19. 57 Gl/t
SERRL AR A B HE st R - EFc 0.089 0 t CO./GJ
A TH FE BRI FCq 17.38 t
TR SR & A NCVg 43.07 GJ/t
SRR B HE s R ¥ EF¢ 0.067 9 t CO2/GJ
1 AE T FERRARL SR FCp 100. 73 t
SNl AR A & NCVp 42. 652 GJ/t
SRAE S S ik HE R 7 EFp 0.072 6 t CO:/GJ
AETHFEMBL R AR FCx 551. 70 104 m?
FAR ST B AL % i NCVy 389. 31 GJ/10* m?
KL R AR SR HE B R EFx 0. 0555 t CO:/GJ
Er=Ec+E;+Ep+Exn=FCec X NCVe X EF¢+FCi X NCV X EF+ FCpy X NCVp X EF,+FCx X NCVN X EFx=17. 974 kt
A1 HL Ty ADrpg 231 190. 5 MWh
2 B, R0 gkl ik PR EFpg 0.610 1 t CO;/MWh &, kg CO,/kWh
Er=ADpr X EFpg=141. 049 kt
R R AR S FEBE ADg 137.93 10% m?
3 A TR R AR S HE i EFg 21. 622 t CO. /10" m®

Er=ADr X EFg=2. 982 kt
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Table 3 Carbon emission accounting of an electrolytic aluminum enterprise B

% i AR TS HH A
AR FERA R ADrg 10 000 t
SRR T ¢ HE T R T EFx 3.17 t COs/t
AETHFER IR A ADx 2 000 t
TR M HE i A T EFx 21.4 t COz/t
AETHFE SN ADy 3400 t
S 3t ik HE IR 7 EFp 3.10 t CO,Jt
Er=ADp X EFy+AD¢ X EFg+ADp X EFp=285. 0 kt CO,
A A AR P 400 000 t
i IFI AR 14 #6€ Bt HE J PR+ EFca 1.48 t CO:/t
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DU 5Lk Al HE ik R EFcr, 0.014 3 kg CF,/t
AL R HEB T EFc,r, 0.001 43 kg CoFs/t
Ep = Eprc, = EFcp, X PX 1079 + EFc,ry X P X 1073 =57.2 kt CO,
G AL T ADg 5590 000 MWh
F, O Bl HE i PR 5 EFg 0.610 1 t CO/MWh
SN R ADy 23 130 GJ
70 2 HE i R T EFy 0.11 t COz/GJ
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Alliance $CH . — BRI 4 109 4 75 oK i — 7 23 kg
AR IR EA N 40 kg HHERREA N
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89 kg, MBI AL A 224~369 kg, BR T AR
R A 5 LIS BE e s bE 23 sl 4 oK L 3 F A
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Table 4 Balance of domestic copper supply and demand from 2021 to 2025 [kt
i H 2020 2021E 2022E 2023E 2024E 2025E
o S R P 10 025. 1 10 615. 1 11 503.0 12 128. 4 12 319.5 12 622. 7
e [EDRG 4 Y 2% 14 229. 6 15 246. 2 16 567.0 17 391. 9 17 773. 6 17 754. 6
(1) L ) FEA 1 6 830. 2 7 402. 6 8 298.3 8 541.9 8 310.7 7 657.0
Ca) HL Y548 %8 FE 4 1 2 601. 1 2 991.3 344.3.5 389.1. 2 424.1.4 475.0. 3
etk FE 4 245. 7 218. 1 256. 2 300. 9 353. 4 421. 4
Fifi I AU H FE A 364. 2 198.9 227.7 260. 6 298. 2 365. 2
T b X RE A i 64.5 29.7 30. 4 30. 8 30. 6 29.8
(b)) H, 945 5% FE 4 1t 4229.1 4 411. 4 4 854.8 4 650. 7 4 069. 4 2 906. 7
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Table 5 Global aluminum production and
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Table 7 Technical path of carbon emission
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Fig. 4 Aluminum industry chain diagram
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