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<Band structure of Li-rich oxides and their proposed anionic redox chemistry>

Achievement Date
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Summary of
Performance

- A metal-to-metal charge transfer strategy using electropositive dopants stabilizes
high-voltage redox in lithium-rich cathodes by mitigating oxygen release and structural
instability.

- Published in Science Advances, a prestigious journal ranked in the top 8.2%
according to JCR.

Description of
Performance

m Key Features
Incorporation of electropositive transition metals (Mn, Co, Ni) promotes metal-to-metal
charge transfer within the Ru-O-TM framework, increasing electron density around Ru
and preventing its transition to unstable high oxidation states.

m Performance

- The Ni-substituted sample (LRO-Ni22) delivered a charge capacity of 262.2 mAh/g,
exceeding the theoretical value (227.1 mAh/g).

- Maintained 92.5% of its capacity after 50 cycles at 60°C.

- Oxygen gas evolution was reduced by 77% compared to the undoped sample.

m Excellence of the Results

The proposed strategy
cathodes—such as oxygen

Li.RuOs-based
collapse, and
voltage hysteresis—leading to enhanced electrochemical stability and cycle life.

m Uniqueness of the Results

Unlike previous approaches relying on structural control or additive engineering, this work

significantly mitigates key issues in

redox-induced gas evolution, structural

introduces a fundamental electronic structure regulation strategy through metal-to-metal
charge transfer, demonstrating high-voltage stabilization of lithium-rich cathodes.




