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ABSTRACT  LiNiOy cathod material was prepared through high—temperature solid—state melting
pressuring method. The effects of LiINO3 addition and O pressure in reaction system on the structures and
the discharge capacities of LiNiO2 products were investigated. The results showed that with the increasing
of LiNO3 addition, discharge capacities of LiNiOy products increased at first and then decreased. When
the molar ratio of LiOH and LiNOgs is 0.9:0.1, the structure and discharge capacity are optimal. With the
increasing of Oy pressure, structure and discharge capacity of LiNiO2 products were improved. Capacity
conservation rate of LiNiOy after 30 cycles is 81.8%, structure is keeped very well, phase transformations
are obvious, but the flat voltage in charge process decreased. Diffusion coefficients of Li™ in LizNiOy
calculated through AC method are at 10~%cm?s™! order, they are upper, which indicates that the transfer
and diffusion of LiT are easier during charge—discharge process, the electrochemical activity of material
increases.
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¥ LiOH 5 LiNOs BE/KE 0.95:0.05, 0.9:0.1,
0.85:0.15, # SELEE/R L 1.1:1 43 FIFREX LiIOH(AR).,
LiNO3(AR) # NiO(AR), 74MR & 451G 1 30 MPa
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Fig.1 XRD patterns for LiNiOs at different LiNO3

additions
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Table 1 Values of Ioos/I104, (Ioos+1102)/I101 and 1st discharge capacities of LiNiO2 products

Mole ratio of LiOH and LiNO3 0.95:0.05 0.9:0.1 0.85:0.15
Ioosz/I104 1.32 1.39 1.35
(Zoos+1102) /1101 0.63 0.68 0.69
1st discharge capacities/mAh-g~! 146.7 159.5 156.9
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Fig.1 XRD patterns for LiNiOs at different Oy pres-

sures
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Table 2 Values of Ioos/l104, (Zoos+I102)/I101 and
1st discharge capacities of LiNiOz products

O3 pressure/MPa 0.3 0.4 0.5
Ioo3/I104 1.31  1.40  1.39
(Toos+1102)/T101 0.67 0.69 0.70

1st discharge capacities/mAh-g=! 142.2 160.6 161.8

VBRI E, YRR E T 2%, Y
PEMEFEEETE R T, RIS A
B8 77 R BB M LiNiOo B4R, 74 #Yy
WHEARRS. (H2 YRR RPEIEEE
0.4 MPa I}, &R THESI QLB AN, &t
it B EARMN, B RA R AL A PERE,
A INE R SRR RE R AR, B A=
S 1.2 mAh-g L. (3 2).

AV Piobe  Man WD Dt ————45UM

150k 30  x G000 25 SC -z

3 LiNiO2 iy SEM &
Fig.3 SEM photograph for LiNiO2 product
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Fig.4 1st and 30th charge-discharge (a) and capacity differential (b) curves for LiNiO2 product
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Fig.5 Cycling performance curve for LiNiO2
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Fig.6 Impedance spectras for Li;NiOs at various
lithium content =
(a) z=0.1, (b) z=0.2, (¢) =04, (d) z=0.5
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Table 3 Diffusion coefficients of LiT for Li;NiOs at

different lithium content x

x 0.1 0.2 0.4 0.5
Dp;+/107%m?s™1 597 496 412  3.55
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