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In-situ resource utilization (ISRU) to generate energy and to supply oxygen and lunar base construction materials is 

mandatory for sustainable space exploration1-3). Electrochemical/materials processing is one of the attractive methods for 

generating oxygen and hydrogen and manufacturing useful metallic materials such as Si for a self-propagated PV power 

system from water derived from lunar ice, mineral resources (solid metal oxide) in lunar regolith, and carbon dioxide 

derived from manned space activity. 

In the present study, the authors focused on the electrochemical gas evolution phenomena from water and solid metal 

oxide. For controlling gas evolution process by electrolysis, understanding of the physicochemical interfacial phenomena 

at electrode/electrolyte interface, as well as the development of non-consumable oxygen evolving anodes for metal 

extraction in molten salt, is indispensable. We investigated gas evolution behavior at metal nanowire electrode in aqueous 

solution under atmospheric pressure. The nanowire electrode was prepared by electrodeposition process (Fig.1). 

Electrochemical measurement combined with optical microscopic observation revealed the relationship between nanowire 

structure and gas evolution behavior (Fig.2). The electrochemical/materials processing newly encountered in ISRU greatly 

contributes to the new frontier of materials science and technology. 

 

 

Fig. 1 SEM images of Ni nanowires as cathode materials prepared by electrodeposition process in aqueous 
solution.  

Fig. 2 Optical microscopic images during oxygen and hydrogen gases evolution by electrolysis of 25 wt.% 
KOH aqueous solution. 
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