Journal of the Korean Ceramic Society
Vol. 42, No. 9, pp. 631~636, 2005.

Electrochemical Properties of LiNi;.,Ga,O, Synthesized by
Milling and Solid-State Reaction Method

HunUk Kim, SunDo Youn,* JaeCheon Lee,* HyeRyoung Park,* Chan Gi Park, and MyoungYoup Song’r

Division of Advanced Materials Engineering, Research Center of Advanced Materials Development, -
Engineering Research Institute, Chonbuk National University, Chonbuk 561-756, Korea
*Division of Applied Chemical Engineering, Chonnam National University, Gwangju 500-757, Korea
(Received July 18, 2005; Accepted August 17, 2005)

74y Egtnt ooyl <&l &
UES - BEE* - OIRH>
AR S A 2 e
gl

A3l LiNip,Ga,0,2] H7|8}

- BHEE -

=1 2.5

| - sy

ABSTRACT

LiNi, ,Ga, 0, (y =0.005, 0.010, 0.025, 0.050, and 0.100) were synthesized by the solid-state reaction method after mechanical
mixing, and their_electrochemical properties were investigated. All the LiNij,Ga, 0, (y =0.005, 0.010, 0.025, 0.050, and 0.100)
samples had the R3m structure. The sample with y = 0.025 showed the largest first discharge capacity (131.4 mAh/g) and good cycling
performance [discharge capacity 117.5 mAh/g (89.4% of the first discharge capacity) at the 20th cycle]. The first discharge capacity
decreased as the value of y increased. The samples with y = 0.010 and y = 0.005 had small R-factor but their cycling performance was
worse than that of the sample with y = 0.025. All the LiNi; yGa,O, samples had smaller discharge capacities than LiNiO,, but their

cycling performances were better than that of LiNiO,.
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Fig. 1. Experimental procedure for LiNi;,Ga,O, electrode
prepared by solid-state reaction method after milling.
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Fig. 2. XRD patterns of the dried mixtures of LiOH - H,0,
Ni(OH); and Ga,O; after milling for 1 h,
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Fig. 3. XRD patterns of LiNi,.,Ga,O, (y = 0.005, 0.010, 0.025,
0.050, and 0.100) calcined at 750°C for 30 h.
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Table 1. Data Calculated from XRD Patterns of LiNi,_,Ga,0,
(y =0.005, 0.010, 0.025, 0.050, and 0.100) calcined at

750°C for 30 h
a(A) c(A)  lyslis R-factor volljl?ni:ecsg3)
y=0.100 2.883  14.240 0.96 0.61 102.50
y=0.050 2.880 14.179 1.07 0.54 101.85
.y:0.025 2.883 14.362 0.92 0.54 103.38
y=0.010 2.879 14.208 0.99 047 101.99
y=0.005 2879 14.194 1.19 0.44 101.88
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Fig. 4. SEM photographs of LiNi, ,Ga,0, (y = 0.005, 0.010, 0.025, 0.050, and 0.100) calcined at 750°C for 30 h.
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Fig. 5. Variations of discharge capacity at 0.1C-rate with the
number of cycles for LiNi,,Ga,0, (y =0.005, 0.010,
0.025, 0.050, and 0.100) calcined at 750°C for 30 h.
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Fig. 6. Variations of discharge capacity at 0.1C-rate with the
number of cycles for LiNiO, and LiNigg75Gag.02502
calcined at 750°C for 30 h.
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Fig. 7. Variations of first discharge capacity and the ratio of discharge capacity at n = 20 to the first discharge capacity with the value
of'y in LiNi; ,Ga,O,.
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