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Fig.1 TG/DSC curves of the mixtures of lithium salt and the
precursor powder: (a) NiyzCo013MnysO00H and (b)
Ni13C013Mny3(OH);
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Fig.2 XRD patterns of different precursors
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Fig.3 XPS of Nigp(a), Cozp(b), Mny(c) in the synthesized
spherical Niy3Co13Mn1z00H precursor. XPS of Nigy(d),
Cozp(e), Mny(f) in the synthesized NiyzCo13Mnyz(OH),
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Fig.4 X-ray diffraction pattern for Li(Niy;3C01/3Mny/3)O, powder
prepared by different precursor at different temperature for
20 h: (a) NiysCoysMny300H and (b) NiyzCo13Mny3(OH),
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Fig.5 SEM images of the different precursor (Niy3Co13Mny300H(a) and NiysCo1sMny3(OH)2(b)) and Li(NiyzCo13Mny3)O, synthesized at
different temperature: (c,d) 700 C, (e,f) 800 C, and (g,h) 900 °C prepared by Niy3C015Mny300H (c,e,g) and by NiysCoysMnys
(OHy) (d,f,h)
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Table 1 Initial charge-discharge capacity for Li(Niy3C013Mny3)O; synthesized at different temperature

Temperature/ Li(NiyzC013Mny3)0; synthesized by NiyzCo13Mnys00H  Li(NiysCo13Mnys)O;2 synthesized by NiyzCoizMnys(OH);,

T Charge/mAh.g"  Discharge/mAh.g"  Efficiency/% Charge/mAh.g" Discharge/mAh.g"  Efficiency/%
700 176 153 85.9 45 5 11.1
800 185 168 90.0 151 107.2 70.1
900 189 175 92.5 172 138 80.4
1000 169 147 86.0 168 142 84.5

MNE LT AE Y, 76 700 “CHY, LA NiysCoysMny; OOH
S RTIRAAR 1) Li(NiysCoysMnys) O [ B XA JBU R A
4y W& 176, 153 mAh/g, RHE N 85.9% . ifi LA
Niy3Coy3Mny3(OH), 4 1 3K A4 il 25 117 Li(NiysCoysMnys)
0, UL LT ARERAT . BB LT, PR AT IR A
T ERTE Li(NiysCo1sMnys)O, I E IR AR TBU B S AR A
B, BerRdmu B, #F 900 CHY, 7t b s A
BB AL B K, HAAERELMETS, H
Niy3C0y3Mny,300H A B FIAEHE A NigsCoysMnys (OH),

I EMEAIA . . 2 2 JE PRI ET IR A4 £ 1 IE A A
EHIEHS 50 R, 2eit 50 IEHM S, il
HI 03 A B R EEAT i 5 {2 NiiysCoysMings OOH il
B MERTE IE A B 70 150 L 25 RN 2 S RCR AR 2 T
HH NiyzCoysMnyz(OH), il 2% H I AR AR 78 10 LE 25 A
PEC R s B AE A E A 2 W], H] NiysCoysMnys00H
A B ERIE IERARHE T NiysCoysMnys(OH), il # ek
JEAERHA B A B4 () b = P Re AR A A E I, X5
XRD 73 M if 4l By fiEAH — 5.
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F2 FEM AR FTIR R TEHA R £ 5 T #1889 Li(NiysCo1sMnys) O, B R 50 R MM i 25 B
Table 2 The 50th charge-discharge capacity for Li(NiysCo13Mny3)O;, synthesized at different temperature

Temperature/ Li(NiyzC013Mny3)0; synthesized by NiyzCo13Mnys00H  Li(NiysCo13Mny3)O; synthesized by NiyzCo1zMnys(OH);

C Charge/mAh-g*  Discharge/mAh.g*  Efficiency/% Charge/mAh.g*  Discharge/mAh.g*  Efficiency/%
700 168 150.5 89.6 0 0 0
800 175 162.3 93.0 139 105.8 75.0
900 179 171 95.5 145 123.4 85.1
1000 155 136.4 88.0 156 134.2 86.1
. [5] Zhu Xianjun(k %c %) et al. Rare Metal Materials and
3 & &

4 (1 = A A ERTE. NiysCoysMnysO0H i 944 £
T E TS ) Li(NiysCoysMnyy )0 X MY
S TSR, KRR TR A 1 I AR R RE
B, R AR A NiysCoysMnys(OH), i 95 44 2
AEmEMNE, AM T ERMKE TS K
Li(Niy3Co1sMny3)0,, 1 H 45 B TE AR A RHAG & e
FHE iR, ROREMRFE NI, BB R
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Performance Comparison of Spherical LiNiy3Co,3Mny;30, Prepared from the
Precursor with Metal lons of Different Valences

Chang Zhaorong®, Chen Zhongjun®, Wu Feng? Tang Hongwei', Zhu Zhihong*, Shangguan Enbo*
(1. Henan Normal University, Xinxiang 453007, China)
(2. Beijing Institute of Technology, Beijing 100080, China)

Abstract: High valency spherical Niy;3Co1s3MnysO0H and low valency spherical NiysCo13Mny3(OH), precursor powders were

synthesized respectively by co-precipitation method and oxidation method at different conditions. And then spherical
Li(Niy3Co13Mny3)O, powders were prepared at different temperature by their precursors, which were sintered with LiOH-H,0. XPS
studies indicated that the predominant oxidation states of Ni, Co and Mn in spherical precursor Niy;sC013Mn1s00H were 2%, 3" and 4,
furthermore, the spherical Li(Niy3C013Mny3)O, powders with a well-ordered layered a-NaFeO; structure and small amount of cation
mixing can be synthesized at low temperature by Niy3C013Mny300H, which indicated that the activity of spherical Niy;3C013Mny300H is
higher than that of spherical Niy3C013Mny3(OH),. Charge and discharge capacity showed that the synthesized spherical cathodes by
Ni13C01/3Mn1,300H delivered higher discharge capacity and better cycling properties.

Key words: Niy3C01/3Mn1;300H; LiNiysMny3C01/30,; lithium ion battery; cathode materials
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