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Abstract >> Recent years, supercapacitors have been attracting a growing attention as an efficient energy storage,
due to their long-lifetime, device reliability, simple device structure and operation mechanism and, most importantly,
high power density. Along with the increasing interest in flexible/stretchable electronics, the supercapacitors with
compatible mechanical properties have been also required. A eutectic gallium-indium (EGaln) liquid metal could
be a strong candidate as a soft electrode material of the supercapacitors because of its insulating surface oxide
layer for electric double layer formation. Here, we report the electrochemical study on the charging/reaction process
at the interface of EGaln liquid metal and electrolyte. Numerical fitting of the charging current curves provides
the capacitance of EGaln/insulating layer/electrolyte (~38 F/m’). This value is two orders of magnitude higher
than a capacitance of a general metal electrode/electrolyte interface.
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Fig. 1 (a) Cross-section image of the experimental set-up
for electrochemical study of EGaln liquid metal electrodes.
(b) Current measured while no electric bias is applied. The
oxidation current is continuously observed, which presumably
results from the spontaneous formation of oxide layer on
the surface of the liquid metal electrode. The inset images
show the change of the EGaln surface morphology upon
the oxide layer formation
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Fig. 2 Voltage-current curves during oxide reduction of EGaln
electrodes, at different sweep rates
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Fig. 4 Comparison of the experimental data in Fig. 2 and
the fitted curves calculated by equation (1) at different
sweep rates: (a) 10 mV/s, (b) 100 mV/s, (c) 650 mV/s. The
voltage sweep range is 0 ~ 5 V in all cases. In (a), three
curves with different Cy and Rs values to find the best
fitting condition are shown; @: Cy4 = 38 F/mz, Rs = 0.3 ohm,
@: Cq = 19 Fim’, Ry = 1.2 ohm, @ Cq = 38 F/n?’, Rs = 1.2
ohm. The calculated curve matches best the experimental
data in condition 3, which is applied to (b) and (c)
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Fig. 5 Voltage-current curves of metal (FTO) / hydrogel /
metal (FTO). The sweep rate is 100 mV/s. Based on the
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