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Fig. 1 XRD patterns of yttrium oxide coated
LiNi0_5C00_2Mn0_302
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Table 1 Lattice parameter of yttrium oxide coated

LiNig sCop,Mny 30,
Coating amount
a/nm c/nm cla Loo3/ 1004
of Y,05/%
0 0.2872  1.4246 4.96 1.62
0.2 0.2871 1.4245 4.96 1.60
0.4 0.2871 1.4243 4.96 1.59
0.6 0.2872  1.4244 4.96 1.61
BURIBH 2 TR HE

22 RS

A 3ok RS RS A5 4 A B S IS R I AR A e
T LA 23 5K 37.5 F1-22.5 mV, WAL IRANE
R Bk A B LT, T AR LE 67 g PR 5 A A4k
AR T IEMARIER . SR ICP-AES WA 310 78 &t
1 0.2%- 0.4%H1 0.6% 1AM AL LiNigsCop2Mny 30,
FEM ISR UE RN 0.19%.  0.38%A1 0.57%, i
THBHHEME. B 2 s AL OE
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Fig.2 SEM images of yttrium oxide coated LiNiysCog,Mng30,: (a) 0; (b) 0.2%; (c) 0.4%; (d) 0.6%

B3 SEAE AT LiNigsCopoMng;0; (¥ TEM 4
Fig. 3 TEM images of pristine and yttrium oxide coated LiNijsCo,Mng;0;: (a), (c) 0; (b), (d) 0.4%
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Fig. 4 Typical TEM image (a) and element mappings ((b)~(e))

of yttrium oxide coated LiNijysCog,Mng;0,
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Fig. 5 Charge-discharge curves of yttrium oxide coated

LiNiysCog,Mng 30, at rate of 0.1C: (a) 3.0-4.4 V; (b) 3.0—
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Fig. 6 Cycle performance of yttrium oxide coated

LiNij5Cog,Mny 30, at rate of 1C: (a) 3.0-4.4 V; (b) 3.0-4.6 V
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Fig. 7 Electrochemical impedance spectroscopy of yttrium

oxide coated LiNij5Cog,Mng;0;: (a) 3.0~4.4 V; (b) 3.0~4.6 V



28 455 3 )

VFE, 5. ML LiNigsCooaMngs0, IS AT A PR fE 533

25 fRIRRIEMREIMAR S

K 8 Fin AL LiNiy sCo,Mny 30, IPGIR
Rz el tlE 8 il LLE H, A 5 AR R i
Py PO B — X A A S F A e o R LR T IR A A T
AL BT 3.90 V AT 3.64 V, XFR Ni**/Ni* )
SR SR LAY, S LB S SR A R A
ERBBEREEE . M 50 JJG, 00 m) i R
J7 e, 3 Jsde G R T RS . IR 8 k]
DL, REERE SRS 50 )5, FabAna)st
RE5r 5k 4.01 V F13.57V, M2 044 V., EALE
BRI 50 F 5, EARNIE SR AL 530k 3.95
M3.61V, HALZEH 034V, WLEH, fidsibic
G, WAL BN, XA R AR k1
(5L

0.004-(a) — 2 cycle
— 50 cycle
0.002}
=
5
= 0
=
©]
-0.002
-0.004 . . . .
32 3.6 4.0 44
Voltage/V
0.004 - (b) — 2 cycle
— 50 cycle
0.002}
=
5
= 0
=
O
-0.002
-0.004 . . . s
32 3.6 4.0 4.4
Voltage/V

8 ZEALELALTE LiNijsCoy,Mng;0, 119 CV 2k
Fig. 8 Cyclic voltammetry curves of yttrium oxide coated

LiNi0_5C00_2Mn0_302: (a) O, (b) 0.4%
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Structure and electrochemical performance of
yttrium oxide coated LiNiysCo0¢,Mny 30,

XU Jun-na"?, CHEN Xiao-qing®, GAO Xiong’, ZHOU You-yuan’,
XIAO Ke-song', HUANG Cheng-huan®, XI Xiao-ming®

(1. Kingray New Materials Science and Technology Co., Ltd., Changsha 410012, China;
2. School of Chemistry and Chemical Engineering, Central South University, Changsha 410083, China;
3. Hunan Changyuan LiCo Co., Ltd., Changsha 410205, China;
4. Changsha Research Institute of Mining and Metallurgy Co., Ltd., Changsha 410012, China)

Abstract: Yttrium oxide coated LiNijysCog,Mng 30, was successfully prepared based on the different surface potentials
between the cathode material and yttrium oxide using yttrium oxide sol as coating precursor. The crystal structure,
morphology and electrochemical properties of uncoated and yttrium oxide coated LiNiy sCo,Mn,30, were investigated
by X-ray diffractometry(XRD), scanning electron microscopy(SEM), transmission electron microscopy(TEM) and
electrochemical measurements. The results indicate that the crystal structure is not affected by yttrium oxide coating, the
yttrium oxide particles homogenously distribute on the surface of cathode materials and the thickness of coating layer is
15-25 nm. Comparing with the uncoated LiNiysCoy,Mng30,, the cycle performance of the cathode material improves
after yttrium oxide coating and the optimum coating amount is 0.4%. The charge transfer resistance and the polarization
are suppressed after coating during the charge-discharge processes.

Key words: yttrium oxide; surface coating; LiNij sCo,Mng30,; electrochemical performance
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