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Fig.1 XRD patterns (a) and magnified (111) peaks (b) of
LiCrxNio5.0.5xMn15.05¢04 (x=0, 0.05, 0.1, 0.15, 0.2)
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Table 1 Crystal cell parameters of samples with
different amount of Cr®*

LiCrxNio.5-0.5xMN1.5-0.5x04 a/nm
x=0 0.81728
x=0.05 0.81824
x=0.1 0.81836
x=0.15 0.81864

x=0.2 0.81887
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2 LiCr¢Nigs.0.5xMn1.5.0.5¢04 (X:OO5, 0.1, 0.15, 02) E/‘J SEM ﬁﬁ}:'l“
Fig2 SEM images of LiCrNios.0.5Mn15.0.5:0s (x=0.05, 0.1, 0.15, 0.2): () x=0, (b) x=0.05, (c) x=0.1, (d) x=0.15, and (e) x=0.2
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Fig.3 Cycle performances of LiCrxNigs.05xMnN1.5-05x04 (X=

0,0.05,0.1,0.15,0.2) at0.1,0.5,1,2and5C
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Table 2 Discharge specific capacities of LiCrxNigs.05xMnN15.05x04
(x=0, 0.05, 0.1, 0.15,0.2) at 0.1,0.5,1,2and 5 C

(mAh/g)

X 0.1C 05C 1C 2C 5C
0.05 125.69  117.64  110.72  103.44  82.45
0.1 131.54  126.84 121.28 116.49  96.82
0.15 127.68 123,59  119.78  107.59  87.88
0.2 126.42 11476  106.82  101.23  78.68
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Fig.4 Charge/discharge curves for LiCryNig 5-0.5xMnN1.5.05x04
(x=0, 0.05, 0.1, 0.15, 0.2) at 0.1 C
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Table 3 Potential differences between anodic and cathodic
peaks for LicrxNio_s.o.stn1,5.o.5x04 (X:0, 005, 01,

0.15, 0.2)
X Anodic peak/V Cathodic peak/VV AEIV
0 4.951 4.543 0.408
0.05 4.898 4.511 0.387
0.1 4.866 4.575 0.291
0.15 4.867 4.564 0.303
0.2 4.896 4.504 0.392
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(x=0, 0.05, 0.1, 0.15, 0.2)

CPE;

CPE,

R
) Ret Zu

8 Nyquist 1) %2 H i 1K
Fig.8 Equivalent circuit for the Nyquist plots

500

LiNi ,Mn, O,
LiCr, iNig 7sMn, 0,
LiCr, Nij .Mn, O, . -
LiCry (Ni; ,Mn, .0, .
LiCr,Ni  ,Mn, O, . "
| ]

400+

A 4 » o =

300}

Z'lQ

200+

I....
SPPPRRIR I

|gummmazss3 33 3 3 3 3
MAAAAAAA A A A
L L

0 1 2 3 4 5 6
— M2

> o« A

100

>
>

o

od

(2]
> od A

9  LiCrxNios5.05xMn15.0504 (x=0, 0.05, 0.1, 0.15, 0.2)
FE il B BEL 70 5298 5 0 1 5K &R

Fig.9 Relationship of real part of impedance and frequency of
LiCr.Nio.5.0.5xMNy.5.0.5x04 (x=0, 0.05, 0.1, 0.15, 0.2)

# 4 LiCrxNigso5xMnys05x04 (x=0, 0.05, 0.1, 0.15, 0.2)
TR R e
Table 4 Impedance parameters of LiCryNigs.05xMnN15.05x04
(x=0, 0.05, 0.1, 0.15, 0.2)

X RJ/Q Re/Q D/<10" cm? s
0 3.37 109.20 1.06

0.05 2.87 70.30 17.1

0.1 2.36 42.13 51.6

0.15 3.077 80.08 8.54

0.2 3.897 116 8.31
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Synthesis and Performance Study of Cr-doped LiNigsMn; 50, Cathode Material

Li Jun, Li Shaofang, Li Qingbiao, Zhu Jianxin, Liu Jianjun
(Guangdong University of Technology, Guangzhou 510006, China)

Abstract: The Cr®" doped LiNigsMn;.50, cathode material were synthesized by a solid-state method. In the meantime, the effect of doping
amount into cathode material on its physical and electrochemical properties was studied. The structure and morphology of cathode material
were characterized by X-ray diffraction and SEM, respectively. The results show that the sample exhibits the clear edge of spinel. The
effect of different Cr** doping amounts on the property of LiCryNios.05xMn15.15:04 (x=0, 0.05, 0.1, 0.15, 0.2) cathode materials was
discussed. The galvanostatic charge-discharge, CV and EIS test results suggest that electrochemical properties of LiCrq1Nig.4sMny 4504 are
the best when the Cr®" doping amount is 0.1. At discharge rates of 0.1, 0.5, 1, 2 and 5 C, the specific capacities of the samples are 131.54,
126.84, 121.28,116.49 and 96.82 mAh g, respectively. At 1 C after 50 cycles, the capacity retention rate is 96.5%.

Key words: LiNipsMnysO4; Cr®* doping; cathode material; electrochemical rate capability; cyclic performance
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