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Fig.1 TGA curve of mixture of precursor and Li,COs3
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Fig.2 XRD patterns of LiNiysCo,Mn, ;0> at different

calcination temperatures
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Table 1 Lattice parameters of the samples at different

temperatures

Material a/nm c/nm cla

NCM75 0.286819 1.423794 4.9641
NCMS80 0.286388  1.42782 4.9856
NCMS85 0.287696 1.424718 4.9522
NCM90 0.287119 1.424868 4.9626

1003/[104 V/nm3
1.2920 0.10144
1.7094 0.10168
1.7606 0.10212
1.2422  0.10173
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FIURP R 51, sn R R o AR v YR
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170.1 mAh/g (NCMS80), 178.9 mAh/g (NCM85) ,168.4
mAh/g (NCM90), AHXJ T IR 4 & IR 17 26 70 0 A
87.5%- 91.9%. 94.2%. 90.3%, MKt n] LLR B B i
F 3, NCMS85 #EH ZE AL A LS, M XRD 45
FRE, X B PR I AR A S50 1R BH 2 TR
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Fig.3 SEM image of precursor Nig.sC0..Mng 3(OH)»
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4 AFBEHEE T LiNigsCoo2Mng 30, ) SEM i J
Fig.4 SEM images of LiNigsCo02Mng 30, at different calcination temperatures: (a) NCM75, (b) NCM80, (¢) NCM85, and (d) NCM90
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Fig.5 Electrochemical properties of LiNigsC00.2Mno 30> at different calcination temperatures: (a) initial charge discharge performance

(b) cycling performance, and (c) rate performance

R 2 AFEEEERE TH#E LiNipsCoo:Mng30; BB X FTEA B
HiE
Table 2 Initial charge/discharge data of LiNiyp.5C092Mng 30,

at different calcination temperatures

Material capa?:ﬁ?{r/%ri&gh- g! capall)ciist(}:fl/irarllrii g! Efficiency/%
NCM75 228.2 166.4 72.9
NCMS80 228.7 186.5 81.5
NCM85 236.5 193.7 81.9
NCM90 235.8 181.1 76.8

HE B2 R b5 56 R I EDIR G50, N SEM 25 LK R, X AT g
S R R MR AT S /AN L R TR, A s T s
IR . BRIk, NCM85 HAT i IR PE Bt .
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T RN, R R RN . BT LA
B, RNRIEAEMERBCR, 2 RRERH, NCM8S
WA e B 2 =, KT 850 °C, MR T d
KA A, g EAL, FER A E Y
KIGEZE D, WA, AR e,
AE TR B I B kR 0.2 C B, Mk
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3 % it
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2) 850 Cri & bk A3 U B, LI A4 k) 25
WP L BRI R AL 2 P R R T

3) 1E2.5~4.6 V IZRICEIX T N, B 000 L 75 o
3 193.7 mAh/g, 30 KA GG I E IR FFAE 178.9
mAh/g, FERMEFFEN 94.2%., KHFMAR, 850 C
PR KL B B R #A, JLAE S C A% MR L
AN 138 mAh/g, MIRERI/NHG, AEEEK
522 JFR K.
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Effect of Calcination Temperature on Structure and Electrical Properties of
LiNij 5C0¢,Mn( 30, as Cathode Material for Lithium Battery

Wang Bin, Zhang Hailang
(Jiangnan University, Wuxi 214122, China)

Abstract: The precursor NipsCoo2Mng3(OH), was synthesized by a hydroxide co-precipitation method, and then LiNipsCo2Mng30;, was
obtained by a high temperature solid state method and lithium source mixing calcination. The quality change of the precursor and lithium
source during the high temperature calcination process and the effect of calcination process on the structure and properties of materials
were discussed. Thermal gravimetric analysis (TGA) shows that there is little change in the material quality during the calcination process
after 750 °C. X-ray diffraction (XRD) indicates that all samples, which are synthesized from 750 °C to 900 °C, have good a-NaFeO,
layered structure and small cation mixing degree. Scanning electron microscope observation reveals that the material has a smooth surface
and a uniform distribution of spherical structure. The material, calcined at 850 °C, shows an initial discharge capacity of 193.7 mA-h-g" in
the voltage range of 2.5~4.6 V at 25 °C and 0.2 C, with the capacity retention rate of 94.2% after 30 cycles, which delivers the best
electrochemical properties, including the rate capability.

Key words: lithium ion battery; calcination temperature; LiNigsCoo2Mng302; synthesis technique
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