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Table 1 Variation of internal resistance of
batteries with different CNTs contents in

positive electrodes at 1 C-rate discharge(m Q)

w(CNTs)/ % 30 cycles 60 cycles 90 cycles 120 cycles
0 15.5 16.9 18.7 21.8
0.5 13.6 14.3 15.8 17. 5
1.0 14.5 15.3 16.7 19.0
2.0 14.7 15.5 17.0 19.5
T2 EMPARR CNTs & &) fLAE

3 C R RO A NIRRT R (0 P B AR 1k
Table 2 V ariation of internal resistance of
batteries with different CNTs contents in

positive electrodes at 3 C-rate discharge(m Q)

w(CNTs)/ % 30 cycles 60 cycles 90 cycles 120 cycles
0 20.7 23.3 34.5 48.8
0.5 14.2 15.8 18.0 23.5
1.0 15.2 16.3 18.7 24.0
2.0 14. 8 16.0 17.9 23.5
F3 EMPARR CNTs & &) dL i AE

5 C 300 4 F T AR PR R b ity L AR AL

Table 3 Variation of internal resistance of
batteries with different CNTs contents in

positive electrodes at 5 C-rate discharge( m Q)

w(CNTs)/ % 30 cycles 60 cycles 90 cycles 120 cycles
0 22.8 33.7 50.3 78. 4
0.5 14.5 16.7 18.5 28.3
1.0 16.5 18.0 20.9 30.7
2.0 15.1 18. 4 18.9 29. 6
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Fig. 2 Cycling stability of batteries with
different CNTs contents in positive
electrodes under different discharge conditions
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Fig. 3 High-rate capability of batteries

with different CNTs contents
in positive electrodes
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Effects of addition of carbon nanotubes in positive electrode on
properties of MH/ Ni batteries under high-rate discharge conditions

LI Ji', TU Jiang ping', ZHANG Werrkui’, ZHANG Bo®, WU Jiarrbo'

(1. Department of Materials Science and Engineering, Zhejiang U niversity, Hangzhou 310027, China;

2. Department of Applied Chemistry, Zhejiang U niversity of Technology, Hangzhou 310032, China)

Abstract: Multrwalled carbon nanotubes (CNTs) were added into the positive electrodes of sealed MH/ Ni rechargeable batteries.

The results show that the addition of CNT's in the positive electrode modifies the batteries performance under high-rate discharge con-

ditions. The internal resistance of the AA-type batteries fabricated in this way is about 14 m Q. Under high-rate discharge conditions,

the batteries reveal higher discharge voltage. The value of middle discharge voltage is about 1. 167 V at 3 C-rate discharge, and is

about 1. 108 V at 5 C-rate discharge. During the cycling tests under high-rate discharge conditions, the batteries with CNTs added in

the positive electrodes present much better cycling stability than the batteries without CNTs in the positive electrodes. The increase in

internal resistance of the batteries with CNTs is lower than that of the batteries without CNTs during charge/ discharge cycles.

Key words: MH/ Ni batteries; carbon nanotubes; positive electrode; high-rate discharge
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