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Influence of Precursor Synthesis Process on Nickel-Rich NCM Cathodes
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Abstract; The effects of continuous and semi-continuous synthesis processes of precursor on the structure and
performance of precursor materials and nickel-rich NCM cathode materials were explored. The results show that primary
particles of the precursors synthesized by these two processes are quite different in morphology, leading to the difference
in structure of primary/secondary particles and electrochemical property of the correspondingly synthesized cathode
materials. These two cathode materials present little different performance in a button half cell, but significant difference
in a soft pack battery. The nickel-rich cathode synthesized by the semi-continuous process has a lower impedance at a
low state of charge, and retains 87.61% of its capacity after 750 cycles at 45 °C, much higher than the retention rate
(77.65%) of the nickel-rich cathode synthesized by the continuous process. It is concluded that the semi-continuous
synthesis process for precursor is superior in the production of nickel-rich cathode materials.
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Fig.1 Schematic diagram of precursor synthesis processes
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Table 1  Physical properties of product prepared by
different synthesis processes
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Fig.2 XRD pattern of precursor prepared by continuous

and semi-continuous processes
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Fig.3 Calculation of half-peak width of characteristic peak

of precursors
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Fig.4 SEM images of secondary particles of precursors

and their sections
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Fig.5 XRD pattern of cathode material prepared by precursor
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Fig.6 SEM images of secondary particles of

nickel-rich NCM cathods and their sections
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Fig.7 The first Coulomb efficiency of button batteries
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