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Abstract

In this experiment, 523 nickel cobalt manganese three element materials were synthesized by
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high temperature solid-state method. By studying the effects of time, temperature and Zr doping
on the properties, we find the best technological conditions. The comparison and analysis of the
experimental data shows that when the content of zirconium is 0.7%, the sintering time is 10
hours, and when the sintering temperature is 920 degrees, the performance of nickel cobalt li-
thium manganite is the best. The main performance indexes are as follows: the vibratory density
TD is 2.93 g-cm-3, the particle size D50 is 7.52 um, the pH value is 11.33, the initial capacity of 1.0 C
is 174.37 mAh-g-1, the 50 cycle capacity is 171.34 mAh-g-1, and the 50 capacity retention rate is
98.26%. The experimental results have some reference value for the preparation of nickel cobalt
lithium manganate three element materials.

Keywords

Nickel Cobalt Lithium Manganate, Doping, High Temperature Solid-State Reaction,
Electrical Properties

Copyright © 2021 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. i
3177 H M B I AZ O R TEAR A R, 2T, 2h 70 BV B 1 e A L B AR AR AN [R], S R
ERIREE . BEREAE AR IR = oM R S K BORIR LR, IX SRR RS B A B SRR 1] 2],
BRI = UM RLER G T S A RH 1 T FEVE AN PR DL A HTB I v A B R s e e i, He N
TR, HRRESER]. HEARMBREMMR AR T, 67 ERSHEREM ) Bt il N
() =AM BEVEFE AR (A HL Tl 300 WK g BAE, TG 2000 (X, FUAMS TR LI 1 JT) [4] [5]. EHUEE:
BRI = ORI B IX e A R = i AR P A S DR IR AR A RS 6]
523 RENVRIRE S T R EAM R R A PSR S R, BRREREE, W Earies, Mk
T AT A AR P S AR bR, SCREH 2 BRD K B F7 ra it o R R T R PR e AR R R
ARG EOR A iR AR 75 B R A A AR IR A, DA R S R A S SR R I A SRR, I8
ARG AT ST, R Ze RAB 2 R AN AT 523 HEHTEOMERT AT, TA BBk A R LR R A FLAL 2
Fase vEr) B 18]

2. WA, RERMRGR
2.1. BRI
A BRI 5 A 1 BRI L 1.

][l

2|

Table 1. The reagents of experiment
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Table 2. Equipment used for the experiment
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Figure 1. Test process flow chart
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Table 3. Experimental results of doped zirconia for lithium nickel-cobalt-manganese ternary materials
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1.0C HIE6 1EFF 50 k50 IR A&

R it ] B TD D10 D50 D90  D99.99

T g =4 RE 5%
PR w e omem o m)em P EEL R
NCM52301 920 10 0.00 2.74 4.36 7.20 12.16 22.14 11.42 175.10  167.05 95.40
NCM52302 920 10 0.35 2.85 3.45 725 12.35 22.25 11.42 174.65  169.15 96.85
NCM52303 950 10 0.70 2.92 3.63 7.47 13.20 22.54 11.35 17425 17121 98.20
NCM52304 920 10 1.00 2.95 3.22 7.04 12.00 22.95 11.33 174.09 17129 98.39
NCM52305 920 8 0.70 2.87 3.16 727 11.90 22.10 11.42 174.57  169.56 97.42
NCM52306 920 14 0.70 2.96 3.95 8.30 13.85 29.53 11.25 17427  172.77 98.16
NCM52307 900 10 0.70 2.85 2.85 6.68 9.52 21.53 11.45 17435  165.16 95.22
NCM52308 940 10 0.70 2.93 3.98 7.53 15.83 32.23 11.27 173.45  169.61 98.23
ESAT AR 920 10 0.70 2.93 3.62 7.52 13.54 28.42 11.33 17437  171.34 98.26
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Figure 2. Doping amount and 1.0 C initial capacity
diagram
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Figure 3. Doping amount and the capacity retention
rate of 50 times
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Figure 4. Sintering time and 1.0 C capacity diagram
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Figure 5. Sintering time and 50 capacity retention rates
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Figure 6. Sintering temperature and 1.0 C capacity
diagram
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Figure 7. The relationship between temperature and bat-
tery capacity retention rate of 50 times
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Table 4. Test comparison of nickel-cobalt-manganese 52303 and verification test data
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NCMS52303 747 13.20 22.54 11.35 174.25 17121 98.20%
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Figure 8. Under the best conditions, the first charge-discharge curve of
Zr doping on high-voltage lithium nickel cobalt manganese oxide
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Figure 9. Zoom in 1000 times SEM image
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Figure 10. Zoom in 3000 times SEM image
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Figure 11. Zoom 10000 times SEM image
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Figure 12. The product of comprehensive test size distribution image
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