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ABSTRACT: “Electrochemical Nucleation & Growth” ESA ITT (PI: Prof. M. Rosso) started the activity in 2010.
The team covers 4 categories: 1)Electrochemical Nucleation, 2)Dendritic Growth Process, 3)Kinetic Monte Carlo
Simulation and 4)Gas Evolution Electrode.
JAXA Nanomaterials WG is going to engage in Electrochemical
Processing of Nanostructured Semiconductor Devices in order to support ESA research team. Electrochemical
nucleation phenomena of metals are examined with micro- or even nano-capillary electrode fabricated by anodic
oxidation process. We have focused ZnO Nanowire Formation Mechanism. Present interest also extends to
Electrochemical Processing of Si Nanowire in Ionic Liquid and High Temperature Molten Salt. Amorphous SiO2
powder refined from diatomaceous earth (5N in purity, DE-SiO2) was electrolytically reduced to Si at 1.00 and
1.20 V vs. Ca2+/Ca in molten CaCl2 at 1123 K. Electrochemical processing of Si micro- or nano-rod is now
challenged as well as Li electrodeposition in ionic liquids.
Key words: Direct electrolytic reduction, Amorphous SiO2 powder, Diatomaceous earth,
Molten salts, Low-cost Si production, Si & Li electrodeposition, Ionic Liquid, ZnO nanowire
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The refined SiO2 was electrolytically reduced to Si in
CaCl2 melt at 1123K (Fig. 2).
A possible way to electrodeposit Si has
studied

in

been
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bis(trifluoromethylsulfonyl)imide containing 0.1 mol
L−1 SiCl4. Cyclic voltammetry suggests that SiCl4
should be reduced to form Si around −2.0 V.
Potentiostatic electrolysis at this potential forms a
yellowish-brown film on a Ni substrate. X-ray
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Figure 1. PL spectra from ZnO nanowire
arrays electrodeposited in aqueous solution.

amorphous Si. It is also found from SEM observation
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and EDS analysis that highly uniform and dense thin

electrolysis.
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by

phenomena between the ionic mass transfer rates in
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nanowire is now focused in Kyoto University (high
temperature molten salt electrolysis) and Waseda
University (ionic liquid).

Figure 2. SEM images of pellets before and after
the electrolysis at 1.00 V for 10 minutes in molten
CaCl2 at 1123 K. (a) Original DE-SiO2, (b) original
fumed-SiO2, (c) electrolyzed DE-SiO2, and (d)
electrolyzed fumed-SiO2.
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