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Effect of sintering temperature on properties of LiNij3Coy;Mn,,0,
material synthesized by sol-gel method
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Abstract: LiNig3Cog;Mng,0, cathode materials were prepared by sol-gel method. The structure, morphology and
electrochemical performance of the materials synthesized by the different sintering temperature were
characterized through XRD, SEM and constant current charge and discharge tests. The results show that all the
materials are characterized by a typical a—NaFeO, layered structure with good cation order. The morphology of
the cathode materials shows irregular block shape. The particle size increases with the higher sintering
temperature. At the same time, the crystal face is not well developed with poor crystallinity when the sintering
temperature is lower than 780 °C. However, the primary particles are easy to agglomerate when the sintering
temperature is higher than 800 “C. The cathode materials sintered at 800 °C has the best electrochemical
performance: the first discharge specific capacity is 147.95 mAh/g at 5 C high rate charge and discharge after
200 cycles. The capacity retention rate reaches 76.71%.
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Fig. 1 XRD patterns of NCMS811 at different

sintering temperature
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Table 1 Lattice parameters of NCMS811 calculated

at different sintering temperature

HHEE/C a/nm c¢/nm V/nm? cla  Toos/Ios
760 0.287 20 1.421 00  0.101 51 4948  1.543
780 0.287 23 142136  0.101 56 4949  1.567
800 0.287 19 142153  0.101 54 4950 1977
820 0.287 19 1.42089  0.101 50 4.947 1970
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Fig. 2 SEM patterns of NCM811 at different

sintering temperature
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Fig. 3 Electrochemical performance curves of NCM811 at different sintering temperature
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Table 2 Cyclic performance of NCMS811 at different sintering temperature

L E/C TR LA B/ (mAh-g) 200 W LA B/ (mAh-g ) BRI %
760 141.255 107.722 76.26
780 155.193 97.665 62.93
800 147.952 113.495 76.71
820 150.485 89.498 59.47
*3 AEREHBIEET NCMS11 K& 4 B EUERBAE
Table 3 The redox potential difference of NCMS811 at the
4™ circle at different sintering temperature
E/C AL RL BV iR i W37 EE/V B 22 /mV
760 3.722 3.714 8
780 3.730 3.720 10
800 3.736 3.728 8
820 3.714 3.713 1
02F 0.2
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® o0t = 00f
5 — 1 o — %1
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Fig. 4 CV curves of NCM811 at different sintering temperature
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