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Research Progress on Technologies for Analyzing and Evaluating
the Health Status of End-of-life Lithium-ion Batteries
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Abstract: The explosive growth of the global electric vehicle market has made the recycling and re-
use of retired batteries a core link to ensure industrial chain security and achieve the “dual carbon”
goals. The hierarchical principle of “prioritizing echelon utilization, with dismantling and recycling
as the bottom line” has become the mainstream path for retired battery treatment, as it maximizes
the full life cycle value of batteries, and battery State of Health (SOH ) assessment is the core prereq-
uisite for the precise implementation of this path. As a key indicator reflecting battery capacity reten-
tion, internal resistance and cycle stability, SOH directly determines the residual value of retired
batteries and the selection of recycling paths. This paper systematically reviews the five mainstream
battery State of Health assessment technologies supporting echelon utilization: state of charge (SOC)
enables quantitative real-time assessment of the internal state of batteries, serving as a critical pre-
requisite for accurate performance estimation. The internal resistance measurement method, with its
advantages of online non-destructive testing, is suitable for the initial screening of echelon sorting,

and algorithms such as adaptive Kalman filtering can effectively improve its anti-interference ability ;
the capacity attenuation method, as the “golden standard”, provides an accurate basis for echelon
qualification determination, and the incremental capacily curve can assist in identifying aging
modes; the model-driven method realizes indirect inference of SOH through mathematical modeling ;
the data-driven method mines data correlations relying on machine learning; non-destructive testing

technologies (especially ultrasonic testing) compensate for the mechanism cognition shortcomings of
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electrical methods by capturing internal structural changes. Research shows that the above five types
of technologies have complementary advantages, jointly constructing a technical system for refined
sorting of retired batteries, providing core support for the high efficiency and low carbonization of ech-

elon utilization, and is of great significance for promoting resource recycling in the new energy indus-

try.

Kyey words: retired lithium-ion batteries; cascade utilization; health statu; evaluation technology
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