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Figure 1 Schematic illustration for dissolution, migration,

deposition and detriment of transition metal
ions from the cathode
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(a)—Co 2p XPS spectra of graphite after 10 cycles in Co”"-containing electrolytes with and without the 3-

sulflone additive ; (b)—deposition amount of Co on graphite after various cycles.
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Figure 2 XPS spectra and ICP-OES results of graphite
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Figure 4 XPS sputtering results of graphite
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Figure 5 Electrolyte storage at high temperature and DSC test results
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Study on the Detriment and Inhibition of the Dissolution of Transition Metal
lons in Cathode Materials of Lithium-lon Batteries

ZHAN Jiaqi, XING Lidan’
(School of Chemistry, South China Normal University , Guangzhou 510006, China)

Abstract: During the cycling process, the transition metal ions in the lithium transition metal oxide cathode will partially
dissolve into the electrolyte especially under high temperature and high voltage conditions. It has been reported that the
transition metal ion dissolution can be inhibited by modifying the cathode material through coating, doping, as well as
manipulation of electrolyte composition, to stabilize the electrode/electrolyte interface. However,a method to completely inhibit
its dissolution has not yet been found. The dissolved transition metal ions will migrate and deposit at the anode interface,
resulting in increased interface impedance; while the residual transition metal ions in the electrolyte will promote thermal
decomposition of the electrolyte, thereby reducing its thermal stability. The study briefly reviews the mechanisms causing
battery performance degradation during the migration and deposition of dissolved transition metal ions, as well as the
suppression strategies. We aim to raise awareness among scientists regarding the detrimental effects of transition metal ions on
the negative electrode and electrolyte and stimulate research on inhibition methods. The findings can provide insights and
suggestions for the future design of novel electrolyte systems and electrolyte additives.

Keywords: lithium-ion batteries ; transition metal ions;migration and deposition;electrode/electrolyte interface ;additives
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