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Abstract : The LiNiygCay20, has shown outstanding electrochemical properties. The microstructure RQE&ibD,

cathode was investigated by using TEM (transmission electron microscopy) and X-ray diffraction techniques. The
LiNi¢gCa 0, was produced by sol-gel method to synthesize fine particles less gimaninlthe average diameter.

In this study, emphasis was given to the examination and interpretation of the microstructural change during
charge-discharge cycling experiments, which appeared to be one of the main causes of early degradation of
rechargeable batteries. Results showed that the 40N, O, cathode produced by sol-gel method had high reversible
capacity and excellent cycling stability due to its homogeneous distribution of Ni and Co cations on an atomic scale.
In particular, the LiNjgCay O, cathode did not show severe strain induced structural defects or cubic spinel disordering
during cycling experiments, which had been observed in the conventional Lizdade. The LiNigCoy My

[M=Al] compounds show good reversibility but low discharge capacity.
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Fig. 1. The experimental procedure for synthesis of LiNigC0oo20,
powders by sol-gel process.

Matgla P54 SEM (Hitach S-4306% T2EA-S
XRD2} TEM (JEM-200CXE T8t EA8itt.

3.4 o

3.1 SHEY

AEEEA 4T e eleelee] Ads g8 28
FFS vXDE SEME %39 EAWoE wEod
LiNi 0sC20,2] 94} F71E ZAKSIH). Figure 2(ailA] 22
o2 7501 LiNigsCa 0, 59 SEM Alzlel), =g
2L 1um oJsle] YA} =712 HolFEn B gzbge) §
S 7HAaL vk Figure 2(AE 2o FEolA o & uj
&9 SEM AR E 58] ¢F 30nng] A& YAER
ol H S ERIS 4 rt.

3.2. AZEM(XRD)

LiNi g fCp -0, YA A== XRDE T3l E4315u}
Figure 3(ar SAHOZ THEOIF LiNiggCay 0, YA XA
3d S HoIFE) o)ALS a-NaFeQEENQ] S49-%(space
group, ReNE R (003)/(104)H180] 1.568]3L (006)
(102), (1087 (110p] & TEE= XRD FHle F/d720lA
Li# NilCo®| #37} & o|Folf3-& YEhdT). Figure 3(b)
M= ool At 4.3V 3G 2.5 WlelollA] 504
U APF2] LiNigCap20, & XA 3 F4elrt. o]
Figure 3(bE 508 8% $9 LiNiogCa 0, ¥ 247X

Fig. 2. SEM micrographs of LiNi gC0p 0, powders obtained by sol-
gel method.
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Fig. 3. (a) XRD pattern of LiNiggC00 0, powders obtained by sol-
gel method; (b) XRD pattern of LiNipgC00,0, cathode cycled 50
times between 2.5 and 4.3 V.
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Fig. 4. (a) Electrochmical property of Li/LiNiggC000, cell at the
first and the 50th charge-discharge cycle; (b) Discharge capacity of
LiNi 0gC00 0, electrode as function of cycle number during 50
cycles.
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Fig. 5. Bright field TEM images and selected area electron
diffraction patterns of (a) as-fired LiNiygC0, O, particles obtained
by sol-gel method and (b) LiN§gC000, particles in the cathode
cycled 50 times between 2.5 and 4.3 V.
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Fig. 7. Discharge capacities of LiNigC0p2-MyO2 [M=All; (a)

voltage range was 3.0~4.3 V and (b) voltage range was 3.0~4.5 V.
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Fig. 6. XRD patterns of LiNipgC0g 2-M O, [M=Al].
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