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Effect of Adding Carbon Nanotubes to Sn/C Negative Electrode Material for Sodium-Ion
Batteries

Ryoji MARUBAYASHI, Masaki MURAYAMA, Mitsuhiro HIROTA and Kazuya KUNOH

We aimed to improve the cycle and rate characteristics of Sn/C composites, which are candidate materials for

the negative electrode of sodium-ion batteries. Carbon nanotubes (CNTs) were added in two ways. The CNTs were

added by dry mechanical milling and in the wet ink state. As a result, the addition of CNTs to the ink caused them

to disperse uniformly and formed conductive paths, which was effective in improving cycle characteristics and

rate characteristics of batteries.
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Fig. 2 Cycle characteristics of CNT 0 and milling
sample of CNT 0.01m and CNT 0.05m

electrodes.
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Fig. 3 Cycle characteristics of CNT 0 and milling
sample of CNT 0.1m, CNT 0.3m and CNT

0.5m electrodes.
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Table 1 Capacity retention rate of the electrode
materials (milling).
(%)

GNTO  GNTO0O01m CNT0.05m CNTO.1m CNT0.3m GNT0.5m
1-25Cy 998 99.1 101 835 858 95.6
1-50Cy 4138 51.2 68.5 414 57.9 37.1
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Fig. 4 Cycle characteristics of CNT 0 and ink sample
of CNT 0.01i and CNT 0.051 electrodes.
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Fig. 5 Cycle characteristics of CNT 0 and ink sample
of CNT 0.1i, CNT 0.3i and CNT 0.5i

electrodes.
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Table 2 Capacity retention rate of the electrode
materials (ink).
(%)
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1-50Cy 4138 78.1 46.9 418 81.6 42.6
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Fig. 6 Rate characteristics of CNT 0 and milling
sample of CNT 0.01m and CNT 0.05m

electrodes.
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Fig. 7 Rate characteristics of CNT 0 and milling
sample of CNT 0.1m, CNT 0.3m and CNT 0.5m

electrodes.
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Fig. 8 Rate characteristics of CNT 0 and ink sample
of CNT 0.01i and CNT 0.05i electrodes.
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Fig. 9 Rate characteristics of CNT 0 and ink sample
of CNT 0.11, CNT 0.31 and CNT 0.51 electrodes.
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