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� 1  mY;<=Z[��O XRD�� 

Fig.1  XRD patterns of the samples with different  

Tw-80 content 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

� 2  �� CO TEM�� 

Fig.2  TEM images of the sample C: (a) micro particle reunite; 

(b, c) quasi-spheroshape and needle-like particles 
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Table 1  Relation between content of Tw-80 and tap 

density 

Sample Tw-80/% Tap density/g·cm

-3

 

b 1.0 0.313 

c 2.0 0.342 

d 3.0 0.481 

e 4.0 0.457 

f 5.0 0.385 

Experimental conditions: pH=10.5, reaction temperature is 

60 �, NH

3

·H

2

O concentration is 0.8 mol/L, desiccant tem- 

perature is 90 � 
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Table 2  Relation of quantities of dispersant and maximum 

discharge capability of compounded Ni electrode 

Compounded Ni 

electrode sample 

B C D E F 

Tw-80/% 1.0 2.0 3.0 4.0 5.0 

Maximum discharge 

capacility/mAh·g

-1

 

238.3 256.7 246.6 240.7 235.4 

 

 

 

 

 

 

 

 

 

 

� 3  dNa*f(�La*f AO��u*�V¤¥ 

Fig.3  Maximum discharge capability of compounded Ni 

electrodes and pure spheric electrode a 
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Fig.4  The curve of relationship between cycle number and 

discharge capability of electrodes A and C 

 

�E�¨��Ax�³w|�1WX β-Ni(OH)

2

��

c��h³w|�½?@NO�4�N�
����

�� T�ò�+§�·¸���§ T`¹���

2/�S}��A�rd�Òa�m�º£�»w|

�¼½����¨��Ad�>��d�efÔ±²

*;½ª_��A= 

��������

1) �/���� ¡t Tw-80 2M�}�E�

?ògA_òq��WX β-Ni(OH)

2

�M�}/��W

Xq�£T�¤�¥¦+³R��= 

2) ¾q�WXNOvw�]^/ðX�_��

E�¨���A�+�½P��A�d�>��d�

ef·¿N±²= 

3) q�WXNO�op§_�op��¤´x�

¨��Ad�>�¥�Y�Z¦=: Tw-80 �3 2%

E¢�WX£�t 8%
uvw�ðX�_��x�1

0 50 100 150 200 250 300

1.0

1.1

1.2

1.3

1.4

1.5

D
i
s
c
h
a
r
g
e
 
V
o
l
t
a
g
e
/
V

Discharge Capacity/mAh·g

-1

 A

 B

 C

 D

 E

 F

0 10 20 30 40 50 60

60

80

100

120

140

160

180

200

220

240

260

C

D
i
s
c
h
a
r
g
e
 
C
a
p
a
c
i
t
y
/
m
A
h
·
g

-
1

Cycle Number

A



� 6�                       !"#1Tw-80nPQ Ni(OH)

2

opqrstdN*fu*vwOxy                     �1111� 

¨���A�d�>�Y�Z4Ã 256.7 mAh/g�


ª_��A��� 11.3%= 

4) q�WXO���?ò�NO�+%½§��

� T�À¹��}m�^]º£<Á= 

 

����    References 

[1] Yang Yifu(«"¬). Battery Bimonthly(*h)[J], 2005, 35(5): 

360 

[2] Chen Jun(­  ® ), Tao Zhanliang(¯°± ). Nickel-Metal 

Hydride Secondary Batteries(a²³¨*h )[M]. Beijing: 

Chemical Industry Press, 2006: 176 

[3] Zhang Qian
´ µ�$Xu Yanhui(¶·#), Wang Xiaolin(¸

¹º) et al. Rare Metal Materials and Engineering( �g¡

¢£(�+)[J], 2005, 34(11): 1823 

[4] Liu Yuangang(»¼½)$Tang Zhiyuan(¾¿À)$Xu Qiang(¶ 

Á) et al. The Chinese Journal of Nonferrous Metals(bÂ�Ã

g¡�Ä)[J], 2005, 15(9): 1426 

[5] Han X, Xie X, Xu C et al. Optical Mater[J], 2003, 23(1~2): 

465 

[6] Angèle Cressent, Valérie Pralong, Albane Audemer et al. Solid 

State Sciences[J], 2001, 3(1~2): 65 

[7] Zhang Hongbing(´ÅÆ), Pu Tan(Ç È), Li Daohuo(ÉÊË). 

Chinese of Power Sources(*Ì
�)[J], 2001, 25(B05): 146 

[8] Will J, Mitterdorfer A, Kleinlogel C et al. Solid State Ionics[J], 

2000, 131(1~2): 79 

[9] Zhao Li(Í Î), Zhou Derui(ÏÐÑ), Zhang Cuifen(´ÒÓ). 

Chemistry (ª�-Ä)[J], 2001, 64(8): 513 

[10] Dong Qi(Ô Õ), Han Enshan(Ö×Ø), Yan Yanbo(Ù·A). 

Chemical World(ª�ÚÛ)[J], 2007, 48(3): 189 

[11] Wei Zhixian(ÜÝÞ), Ou Haifeng(ßàá), Guan Xijun(â

ã®) et al. The Chinese Journal of Process Engineering(ä

+�+�Ä)[J], 2005, 5(3): 305 

 

 

Effect of Tw-80 on Tap Density and Discharge Capability of Combination 

Electrode of Nano-Scale Ni(OH)
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(Guandong University of Technology, Guangzhou 510006, China) 

 

Abstract: The β-Ni(OH)

2

 nano-scale powder with needle-like and quasi-spheroshape was prepared by supersonic-assistant precipitation 

method using Tween-80 (C

64

H

124

O

26

-80) as dispersant. The prepared powder was added into micron-scale spheroshape nickel hydroxide at 

a ratio of 8% to get a combination electrode. Using the combination electrode as anode and LaNi

5

 alloy as cathode, the effect of Tw-80 

dosage on the tap density of β-Ni(OH)

2

 and the discharge capability of the combination Ni electrode was studied. The result showed that 

both the tap density and the discharge capability increased at first, then decreased as the increase of dosage of Tw-80. The combination 

electrodes have a higher discharge voltage than the pure spheroshape Ni(OH)

2

. The maximum discharged capability with 256.75 mAh/g 

was obtained when the nanopowder with 2% dosage of Tw-80 was mixed with pure spheroshape Ni(OH)

2

 at a ratio of 8%. The capacity 

was 11.3% higher than that of the pure spheroshape Ni(OH)

2

 (230.7 mAh/g). Besides, the cycle life of the mixed electrode was also 

increased.  

Key words: nano-scale β-Ni(OH)

2

; Tw-80; tap density; combination Ni electrode; discharge capability 
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