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x5 AEBETXREY =REDEENINEFNE Mzt
AR
Béﬁ()j;?: AFApy SIEI SIE2 SIE3 S2E1 S22 S2E3 S3E1 S3E2 S3E3
DL
2024 62. 10 56.55 52. 84 62.02 56. 47 52.77 61.93 56.38 52.69
# 2030 509. 61 416. 55 354.51 492. 60 403. 91 344.79 487. 05 399.71 341. 47
2035 942. 30 800. 07 705.26 880. 29 754. 56 670. 74 862. 18 741. 02 660. 24
2024 48.44 44.03 41.09 48.94 44,48 41.51 49.02 44,55 41.58
L 2030 410. 58 335.59 285. 61 440. 48 358.27 303. 47 445. 03 361.73 306. 19
2035 759. 22 644. 63 568. 23 856. 85 717. 64 624. 84 871.72 728.77 633. 46
2024 31.29 28. 49 26. 63 30. 50 27.78 25.96 30.33 27.63 25.82
i 2030 255.17 208. 58 177. 52 208. 13 172. 90 149, 42 198. 19 165. 37 143. 48
2035 471.83 400. 61 353. 14 318.22 285.73 264.07 285.78 261.47 245.26
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Critical mineral resource recycling potential from new energy vehicle power batteries
in China

LI Yang, LIU Yanhui
(School of Business Administration, Zhongnan University of Economics and Law, Wuhan Hubei 430073, China)

Abstract The efficient recycling and echelon utilization of retired power batteries are essential for promoting the green and low-car-
bon transformation of the new energy vehicle (NEV) industry chain, as well as for alleviating the supply-demand imbalance of critical
mineral resources and establishing a closed-loop resource management system. Based on the transition of NEV consumption from “poli-
cy-driven” to “market-driven,” this study constructed a predictive model for resource demand and recovery potential, calculated the de-
mand and recovery potential of lithium, nickel, and cobalt under different scenarios, and comprehensively evaluated the environmental
and economic benefits of multiple treatment pathways. The results showed that by 2035, NEV sales in China would reach 27.50 million
units, triggering large-scale retirement of power batteries. Under the baseline scenario, echelon utilization of retired batteries would
yield an energy potential of 1 287.75 GWh and generate an economic benefit of CNY 670 million in 2035. The recovery potential of lith-
ium, nickel, and cobalt would reach 146 700 t, 565 900 t, and 233 200 t, respectively, with the corresponding resource recovery values
being CNY 94.23 billion, 75.92 billion, and 47.18 billion, respectively. While the widespread application of Lithium Iron Phosphate
(LFP) batteries significantly enhanced the potential for echelon utilization, they made limited contributions to critical mineral resource
recovery due to the absence of nickel and cobalt. Spatially, there was a notable mismatch between the retirement volume of power batter-
ies and the distribution of recycling networks, indicating an urgent need for optimization of recycling network layout. In response to
these issues, this study proposes the following policy recommendations: First, the extended producer responsibility system should be im-
proved and a robust data tracking and sharing platform should be established to ensure scientific management of the entire life cycle of
batteries; Second, routing mechanisms based on battery health status should be promoted to ensure efficient coordination between eche-
lon and regenerative utilization; Third, key technology R&D and cross-departmental collaboration should be strengthened to promote re-
cycling technology and industrial innovation and upgrading; Fourth, economic incentives and policy support systems should be im-
proved to promote the standardization and scaling of the recycling industry. The findings of this study provide scientific evidence and
strategic guidance for optimizing and implementing policies for circular utilization of power battery resources in China.
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