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Fig. 1 Schematic illustration of setup for single particle microelectrode measurement

A. Side view of microelectrode tip; B. End face of microelectrode tip; C. LiFePO, particle
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Fast and Accurate Evaluation of LiFePO, Cathode Materials by
Single Particle Microelectrode

WANG Fu-qing', WEI Yi-min', SU Yu-zhuan', MAO Bing-wei’, WU Kai',
ZHAO Feng-gang', CHEN Chun-lei?, LI Xing-lu', CHONG Jin"
(1. Contemporary Amperex Technology Limited, Ningde 352100, Fujian, China; 2. State Key Laboratory of
Physical Chemistry of Solid Surfaces, Department of Chemistry, College of Chemistry and
Chemical Engineering, Xiamen University, Xiamen 361005, Fujian, China)

Abstract: Single particle microelectrode enables to evaluate the electrochemical responses for single particle of active material
without binder and conductive agent. Thus, the influences of additive and electrode structure on the electrochemical performance of
active materials can be ignored. Furthermore, this technology can be used to evaluate active materials fast. Therefore, single particle
microelectrode allows fast and accurate determination of the intrinsic performance of active material. Cyclic voltammogram(CV),
cycle performance, and kinetic behavior of LiFePO, cathode materials were evaluated by the single particle microelectrode. CV
curve of LiFePO, particle with a pair of oxidation and reduction peaks was obtained with scan rates of 20 mV -s”, which is 400
times larger than that of composite electrode. Besides, it is found that Li* diffusion in LiFePO, particle is the bottleneck of electro-
chemical process, and the Li* diffusion coefficient in LiFePO, particle is about 2.4 ~ 3.2 x 10" cm?-s. Excellent cycle performance
was also proved to be the intrinsic properties of LiFePO, cathode materials by single particle microelectrode. Therefore, single parti-

cle microelectrode is an effective method for evaluation of active materials for lithium ion batteries.

Key words: LiFePO,; single particle microelectrode; cyclic voltammograms; Li" diffusion coefficient
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