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ABSTRACT LiNiO2 cathod material was prepared through high–temperature solid–state melting
pressuring method. The effects of LiNO3 addition and O2 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 LiNiO2 products increased at first and then decreased. When
the molar ratio of LiOH and LiNO3 is 0.9:0.1, the structure and discharge capacity are optimal. With the
increasing of O2 pressure, structure and discharge capacity of LiNiO2 products were improved. Capacity
conservation rate of LiNiO2 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 LixNiO2

calculated through AC method are at 10−9cm2s−1 order, they are upper, which indicates that the transfer
and diffusion of Li+ are easier during charge–discharge process, the electrochemical activity of material
increases.

KEY WORDS inorganic non–metauic materias, Li–ion batteries, cathode material LiNiO2, high–
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LiNiO2 �����&!Æ��'(�)��
 *"��. � #! "�$!%&# [1∼3], "

$�'#$%&�, +('�)(,�'#�#

�"��. Tsutomu Ohzuku $ [1] � "�$!%

�%&$, *�+',-�)% 3.5 V, *���

% 150 mAh·g−1. Miaojun Wang[2] ! $!%&#

* � �!� -�. (2003224005) �*".

2006 # 10 / 31 !"�(.)2006 # 12 / 24 !"�+�..

*,$
#: +-,, %$

LiNiO3, ��&&#+'0�'#, /%&&$��

#1, -.2�0�/'��. WEI Jinping $ [3]

! $!%1.+(/)&&230&&2(&#
LiCo0.2Ni0.8O3, '0�)(3Æ�&$*���*
(, % 175 mAh·g−1. ! "�$!%, 0'12+

700 3(, LiNiO2 1+�# Li2Ni8O10 3 O2, 41

Ni2+ ,) Li+ �142#5-�0�4/�34�
.4/556!06, 67����/'17; 2�

53, ,)(14� Ni2+ 58 Li+ +(9:0�8
7$!4*, 58��'#�*;,8, <6 LiNiO2



98 � � � � � � 21�98 � � � � � � 21�98 � � � � � � 21�

55+=, +9>/?, :9/'17 [4]. @;A

$ [5] " LiOH 3 Ni(OH)2 %&�, ! "�$!%

&# LiNiO2, Li/Ni 6:B% 1.15:1, 0&#'#'

1% 750 3, '#(; 12 h (, �%7<&$�*�

��=7> 140 mAh·g−1. CÆ<,"�$!%, +
&�0?)8,= LiNO3, -(+('.0+'0�
O2 )8, ��8,=>)�30)8? LiNiO2 06

3/'�@A.

1 9:;<
D LiOH B LiNO3 6:B 0.95:0.05E0.9:0.1E

0.85:0.15E(B96:B 1.1:11.F/ LiOH(AR)E

LiNO3(AR) 3 NiO(AR), =1@&:=A+ 30 MPa

�)8()#,; 25 mm B1 5 mm �)0. <)

04CC;G>=+D1D?>01?H.0, ! 

'E@'F@/@'. I�H.0: " 53 ·min−1 �

2'31<)0>+A 6503, +(/�0&&20
J' 8 h A4>A5, /KA�BL)C, "M,8

I8H.0. I8H.0: +>)�)(,8, '#

�G=0)% 0.3∼0.5 MPa, 2'3D 5 3 ·min−1,

E''1 775 3, J' 10 h A)C4>A5, /KA

�B, F%N*"�� LiNiO2.

<3ÆK�*"�� LiNiO2 BH6G3 PVDF

D 85:10:5(B�17, %) �BE:=@3, 8O+F
PH(�9, 3Æ*":. "G;(:%I", " Cel-

gard 2300 IHQJI%JI, " 1 mol·L−1 LiPF6/

EC+DMC(1:1)%�+K, CDK<L��.  LAND

CT2001A I��R=G� (MKGJ�)>NL>)

R=<L����0���3:9?K. R=5%S

Æ0M@LN3OOPTE GB/T 18287–2000 0�
���3?K�R=31,8.  AC D/MAX –3B

I X BO@/PBF (CuKα) R> LiNiO2 &$�

XRD CD, ! AC SSX–550 IEM�)Q3NQ
U&$�V32O,  1286 �0��P3 1255 (F

A#1RF,8Q(5R (AC) ��.

2 FGHIJ
2.1 LiNO3 KLMN LiNiO2 FOPQRSTU

SC 1 SR, <L0%N�&$GPBS14H

IT& JCPDS 7TU0 LiNiO2 TES�14, J

V&$%W5XG�:?0&$. 4V LiNO3 >)

��WW, I003/I104 �BXTW>AU4, W4T&

HY06�UK [1], (I006+I102)/I101 BX5X, !?

#�LY:9*���TW>AU4, JVM�(>

)41 LiNO3 >ZC-(��*�B�� (V 1). G

&V�,+*7�'1( LiNO3 1+�# Li2OENO2

3 O2, NO2 3 O2 Z->VN�00/, '[,&#

'#+'0 Ni2+ W Ni3+ �YX; O(, LiNO3 +*
7�'1(,P [6], ,P� LiNO3 ->"N�QR

/, S"<'#$0?!$�[\V3ST, WWW
>'#$Z;�>X�\, >3�)�4*3ÆY3
1, �'#=1]3,8. -�, UW LiNO3 >)�

+W, ,P� LiNO3 X�VR, [#&$�$!C#
5:, �<L���*���17. +C 1 0, LiOH

B LiNO3 �6:B% 0.9:0.1 (&$� (006)E(102)

3 (018)E(110) ??PBSW^&VQ, JV&$X

YXZHY, &$0[�)X_>E, V]->(�

�0�4/.

2.2 \]^_`N LiNiO2 SFOPQRSTU
C 2 VV, 4V0)8�W>, I003/I104E

(I006+I102)/I101 BX3&$LY:9*�B��:
W>, (006)E(102)3 (018)E(110)??PBSW^X

%VQ. (0Y\C< Ni2+ 00# Ni3+, UZ&&

a 1 ^[ LiNO3 Z\`] LiNiO2 _ XRD ^_

Fig.1 XRD patterns for LiNiO2 at different LiNO3

additions
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Table 1 Values of I003/I104, (I006+I102)/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

I003/I104 1.32 1.39 1.35

(I006+I102)/I101 0.63 0.68 0.69

1st discharge capacities/mAh·g−1 146.7 159.5 156.9
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Fig.1 XRD patterns for LiNiO2 at different O2 pres-

sures

b 2 I003/I104 [ (I006+I102)/I101 _`c[ LiNiO2

a]_`b^\]c`a`
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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 LixNiO2 at various

lithium content x
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