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Abstract ; Lithium-rich manganese-based materials have attracted much attention because of their high
charge-discharge capacity. In order to solve the problems of low coulombic efficiency, poor cycling
performance and poor rate capability, lithium-ion conductor Li,ZrO; with three-dimensional Li™
channel was employed to coat lithium-rich manganese-based cathode material Li[ Li, » Ni, ; Mn, ¢ ]O,.
According to the structure and morphological analysis, different amounts of Li,; ZrO; were successfully
coated on the surface of the sample. When the thickness of the coating layer is 3 nm (1% coating
amount, mass fraction), the electrochemical performance of the composite material is significantly

! and the first coulombic efficiency is

improved. The first discharge specific capacity is 271.5 mAh « g~
72.4%. The first irreversible capacity loss is obviously reduced. The discharge specific capacity at
0.5 Cis 191.5 mAh « g ' and the capacity retention is 89. 5%. The specific capacity at 5 C is
75 mAh + g7! and the rate performance is improved. The results show that a uniform thickness of
Li, ZrO; coating layer can form a core-shell structure on the surface of the sample to make the sample
more stable. It can reduce surface side reactions and prevent the formation of thicker SEI films. All of
these results benefit from the high conductivity, high electrochemical stability and good lithium ion
conductivity of Li, ZrO; coating layer.
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Fig. 1 XRD patterns of the samples before and after coating
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Table 1  First charge-discharge data of the samples with different coating ratios
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6 AAFAE E T 4 ANFERTE 0.5 CAERT
555 JAUHIES 50 JE U T 26 L IR, 4 A AR
a2 3d 50 RGN G . o i R AR R RS BT Ao
Kl 6 Frs . Zr0, Zel, Ze5 FE G LU 25 R0 AR o B0 1 3 0. 2.

Zr3 FEdh 50 J& YA B 5 0BG A I ORTF S UK
XIE N Ze3 B BB R W) Bd Z BLAF T Li, MnO;
AR BACG » 6 I 22 WL b TS O 36 o R 2 o B S
TR TR AR T EL

5.0 5.0
(b) 0%
L == (]
4.5 ‘ 4.5 19
4.0 401 - 3%
% % \\\\(/ -= 5%
S 35 8351 N
= = 72 N
o / (e} > \v\
=30 =30
25 25¢ ,
g ; SR
2.0 1 1 1 A} 1 0 1 1 1) 1
0 50 100 150 200 250 300 0 50 100 150 200 250
Capacity/(mAh-g™) Capacity/(mAh-g)
6 A [ 0 2 3 A il 7E A RO 0 R R R FE AL TR () 5 JRT IR (D) 50 Ji i

Fig. 6 Charge-discharge curves of the samples with different coating ratios at different cycles

(a)5 cycles; (b)50 cycles
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