Journal of the Korean Ceramic Society
Vol. 42, No. 5, pp. 352~358, 2005.

Electrochemical Properties of LiNil_yMyoz(M=Zn2+, Al3+, and Ti

o4+

Synthesized by Milling and Solid-State Reaction Method

HunUk Kim, SunDo Youn,* JaeCheon Lee,* HyeRyoung Park,* and MyoungYoup SongJr
Division of Advanced Materials Engineering, Research Center of Industrial Technology,
Engineering Research Institute, Chonbuk National University, Chonbuk 561-756, Korea

*Division of Applied Chemical Engineering, Chonnam National University, Gwangju 500-757, Korea
(Received March 8, 2005; Accepted March 29, 2005)

st
=

71H1H

rio

ol ol sl

g3 LiNip M, 0,(M=Zn"", A, and Ti*")2|

Hol=kety 5S4

(— 2 DA .
HES - &L+

Fon

O|RHZA* -

ua s - sHY’

AEggn 24 F s
g 58353387
20059 39 8d A< 2005 3¥ 29 )

ABSTRACT

By calcining at 750°C for 30 h in O, stream after milling, LiNi;,M,0, (M =Zn”", A", and Ti", y = 0.005, 0.01, 0.025, 0.05, and
0.1) were synthesized and their electrochemical properties were investigated. All the samples had R3m structure. LiNi;.,Zn,O,
(y =0.025, 0.05, and 0.1) contained ZnO and/or Li,ZnO, as impurities. Among the samples substituted with the same element, the
samples with relatively large value of Iyys/104 and the smallest R-factor had the largest first discharge capacity and good cycling
performance. LiNij g75Aly 0,50, had the largest first discharge capacity (172.5 mAh/g) and good cycling performance (about 89.4% of
the first discharge capacity at the 20th cycle). This sample had the largest value of Iys/1;¢4 and the smallest R-factor among all the
samples. In addition, the particles of this sample were finer and their size was more homogeneous than the other samples.
LiNig gsAly 050, had relatively large. first discharge capacity 150.4 mAh/g and good cycling performance.
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Fig. 1. Experimental procedure for LiNi;,M,0, electrode
prepared by solid-state reaction method after milling.
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Fig. 2. XRD patterns of LiNi;_,Zn,0, (y = 0.005, 0.01, 0.025,

0.05, and 0.1) calcined at 750°C for 30 h.
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Table 1. Data Calculated from XRD Patterns of LiNi;_,Zn,O, (y = 0.005, 0.01, 0.025, 0.05, and 0.1) Calcined at 750°C for 30 h

a(d) c(d) c/a Unit cell volume (A7) Toos/Ti04 R-factor
y=0.1 2.886 14.240 4.934 102.715 091 0.76
y=0.05 2.881 14.224 4.937 102.244 1.05 0.72
y=0.025 2.880 14.224 - 4939 102.173 1.07 0.49
y=0.01 2.879 14238 4.945 102.203 1.08 0.54
y=0.005 2.881 14.224 4.937 102.244 1.05 0.57

(d) y%o.d1

(c) y=0.025

(e) y=0.005

Fig. 3. SEM photographs of LiNi; ,Zn,0, (y = 0.005, 0.01, 0.025, 0.05, and 0.1) calcined at 750°C for 30 h.
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Fig. 5. XRD patterns of LiNi;_yAl,0, (y =0.005, 0.01, 0.025,
0.05, and 0.1) calcined at 750°C for 30 h.

Table 2. Data Calculated from XRD Patterns of LiNi; ,Al,O, (y = 0.005, 0.01, 0.025, 0.05, and 0.1) Calcined at 750°C for 30 h

a(A) c(A) c/a Unit cell volume (A%) Toos/T104 R-factor
y=0.1 2.878 14.164 4921 101.601 1.29 0.48
y=0.05 2.873 14.209 4.946 101.570 1.28 0.46 -
y=0.025 2.872 14.164 4932 101.178 1.35 0.44
y=0.01 2.877 14.224 4,944 . 101.961 1.15 0.51
=0.005 2.881 14.299 4.963 102.783 1.09 0.52

(d) 'y=0.0‘~1

(e) y=0.005

Fig. 6. SEM photographs of LiNi, ,AL,O, (y = 0.005, 0.01, 0.025, 0.05, and 0.1) calcined at 750°C for 30 h.
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Fig. 7. Variations of discharge capacity at 0.1C-rate with the
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Fig. 8. XRD patterns of LiNi;.,Ti,O, (y =0.005, 0.01, 0.025,
0.05, and 0.1) calcined at 750°C for 30 h.
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Table 3. Data Calculated from XRD Patterns of LiNi;., Ti,0, (y = 0.005, 0.01, 0.025, 0.05, and 0.1) Calcined at 750°C for 30 h

a(A) c(A) c/a Unit cell volume (A%) Toos/li04 R-factor
y=0.1 2.882 14.284 4956 102.747 0.70 0.76
y=0.05 2.881 14.253 4.947 102.453 0.95 0.64
y=0.025 2.877 14.240 4.950 102.075 1.15 0.55
y=0.01 2.878 14.252 4952 102.232 1.14 0.53
y=0.005 2.881 14.225 ‘ 4,938 102.251 1.06 0.50

A=A 834
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Fig. 10. Variations of discharge capacity at 0.1C-rate with the
number of cycles for LiNi;Ti,0, (y=0.005, 0.01,
0.025, 0.05, and 0.1) calcined at 750°C for 30 h.
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