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Chalenge to use of six-electron redox reaction of sulfur for Al-S batteries

Kuwabata, Susumu
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Sulfur dissolved in AICI3 NaCl KCI molten salt reportedly exhibits two
redox reactions with 6 electrons. The same reactions were found to occur even if a S and carbon
nanotube complex electrode (S-CNT) was used. On the other hand electrochemical deposition of Al and
its oxidative dissolution are possibe in AICI3 NaCl KCI molten salt. Based on these facts, 1
fabricate a battery composed of AI/AICI3 NaCl KCI/S-CNT, which exhibited charge-discharge showing
two plateaus reflecting two redox reactions of sulfur. The experimental results means that it is
possible to make up batteries with extremely high energy densitiy by use of full use of 6 electron
redox reaction of sulfur.
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Figure 4. (a) Cyclic voltammograms of a tungsten
disk electrode in 61.0 : 26.0 : 13.0 mol% AICI~
NaCl-KCI IL with 0.30 mol kg™! [SCls][AlCl4]
(b) Cyclic voltammograms obtained in 61.0 :
26.0 : 13.0 mol% AIC1,-NaCI-KCI ILs with 0.30
mol kg! sulfur or [SCls][AlCl4]
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Figure 5. Multiple cyclic voltammograms recorded
at the sulfur electrode in 61.0-26.0-13.0 mol%
AICL,-NaCI-KCl IL. The bath temperature was
120 °C. The sweep rate was 100 mV s’
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Figure 6. (a) Charge—discharge _gurves of the
sulfur electrode at 5000 mA (g-S) in 61.0-26.0-
13.0 mol% AICL;-NaCI-KCI IL. The cut-off
voltage was 2.1 and 0.3 V. (b) dQ/dV curves
constructed from Figure 5(a).
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Figure 7. Multiple cyclic voltammograms recorded
at the S-CNT electrode in 61.0-26.0-13.0 mol%
AICL,-NaCl-KCl IL. The bath temperature was

120 °C. The sweep rate was 1 mV s
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Figure 8. (a) Charge—discharge curves of the S-CNT
electrode 5000 mA (g-S)'in 61.0-26.0-13.0 mol%
AICL,-NaCI-KCl IL. The cut-off voltage was 2.2 and

0.1V.
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