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Abstract A metal salt solution was prepared from valuable metals (Ni, Co, Mn) recovered from a scrap of waste lithium
secondary batteries, and an NCMS811 precursor was synthesized from the solution. The effect on precursor formation according
to reaction time was confirmed by SEM, PSA, and ICP analysis. Based on the analysis results, the electrochemical properties
of the synthesized NCM811 precursor and the commercial NCM811 precursor were investigated. The Galvano charge-discharge
cycle, rate performance, and Cycle performance were compared, and as a result, there was no significant difference from
commercial precursors.
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Fig. 1. Global Li-ion Battery Market Forecast [1].
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Fig. 2. The Taylor reactor and fluid flow diagram used in the experiment.
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Table 1
Experimental conditions for continuous reaction using Taylor fluid flow
Items Conditions
. Concentration (M) 2
Metal salt solution Infusion rate (ml/min) 1.98
. Concentration (M) 2
NH:OH solution Infusion rate (ml/min) 0.6
. Concentration (M) 4
NaOH solution Infusion rate (ml/min) to maintain pH 11
Agitation speed (rpm) 1,200
Temperature in the chamber (°C) 60
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Fig. 3. SEM images of NCM precursors synthesized with reaction time.
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NCM powder with reaction time.
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Table 3
Particle size (um) and span value of the NCM powder with
reaction time

Table 4
Chemical composition of NCM811 precursor reacted with Taylor
reaction for 28 hours (ppm)

Dy Dy, Dy, Average Span

Ni Co Mn Na Mg K Ca Cr Ag

lh 4.49 14.89 48.87 23.49 2.98
2h 1.04 6.12 33.94 18.83 5.38
4h 1.02 2.44 10.17 4.33 3.75
20h 5.49 7.32 9.71 7.56 0.58
24h 7.67 9.38 12.37 9.76 0.50
28h 8.30 11.89 16.12 12.14 0.66
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Fig. 5. Particle size distribution of the NCM powder with reac-
tion time.
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