Journal of Low Carbon Economy {KEKX£2¥F, 2026, 15(3), 267-273 Hans X
Published Online August 2026 in Hans. https://www.hanspub.org/journal/jlce
https://doi.org/10.12677/jlce.2026.153027

IR ah A i B Fi B 8V B i 54 v B RA
T R i R

=
LR REIRRHAT IR A R 5588, =B S8

Wk H . 20264F6 300 FHEM: 20264F7H 100 &4 HI: 202648 H21H

R

B 71 FIAEHT BRI R A i IR HE B o LU R, B RAPREIRELS IEAR ARl R 2 EEHEHORIR.,
FEAE A PPN B0 et B R 8 B B B IR o A ST DA i A B VRA (LCA) A AT AE SR, A AR TR 2
TRARRTEFER, WRYERLE., kkhE. BERE. BEEENBKNEESEARRE K
HEBCRRIE, ATt bR R R AIRESH . ERRAEAMSBRERBYWER, HxEEEKE
FE R R BAZ HA B AR R 7 MBOR SiERE R . BRI, BAMMMENEEMRA=RAHE
BWHE S, HEASRZAFYR. SRTENARBLEERRERWER, ZREE. RRNEEEHE
TEG— AR ERRARBR T ML, FEmaRbsAEEIN, CATE R i A R BRI E
XK ia

Bixzh i, BAFE, BET, LaRIT, EFEs

Research Progress on Carbon Footprint and
Life Cycle Assessment of Retired Power
Battery Recycling

Qi Wang
Commerce Department, Anhui Jiagi Energy Technology Co., Ltd., Wuhu Anhui

Received: June 30, 2026; accepted: July 10, 2026; published: August 21, 2026

Abstract

Power batteries account for a large share of the life-cycle carbon emissions of new energy vehicles,
and raw material acquisition and cathode material production are the dominant emission sources;
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recycling is therefore regarded as an important pathway to reduce the battery carbon footprint.
Within the framework of life cycle assessment (LCA), this paper reviews the methodological essen-
tials of carbon footprint studies on battery recycling, compares the carbon emission characteristics
of technology routes including physical pretreatment, pyrometallurgy, hydrometallurgy, direct re-
generation and truncated hydrometallurgy, analyzes key influencing factors such as battery chem-
istry, energy structure, recovery rate and secondary material substitution, and examines policy and
standard developments on battery carbon footprint accounting and recycling in China and the Eu-
ropean Union. Studies show that recycling has evident emission reduction potential relative to pri-
mary material production, but the quantitative results are strongly affected by system boundaries,
allocation methods and localized inventory data, leading to considerable discrepancies. Future ef-
forts should promote harmonized accounting methods, localized life-cycle database development
and low-carbon process optimization, and strengthen mutual recognition of standards, so as to fully
realize the emission reduction value of battery recycling.
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Table 1. Comparison of carbon footprint characteristics of major recycling technology pathways
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Table 2. Comparison of major policies/standards on carbon footprint and recycling of power batteries between China and the EU
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