©
2016 2019

Development of high-efficiency hydrogen generation / storage technology by
mechanical and electrochemical cavitation
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Water jet cavitation (WJC) bubbles are generated when high-pressure water is
jetted in water. When ultrasonic waves are applied to these WJC bubbles, they become the
multifunction cavitation (MFC) bubbles. These MFC bubbles have high temperatures (several thousands
of degrees Celsius) and high pressures (tens of thousands of atmospheres), so the material surface
can be processed at high temperature and high pressure. In this research, we have improved the
processing capability of MFC, and using this MFC, we have created a photocatalytic material that can
decompose water when exposed to sunlight and efficiently generate hydrogen (clean energy). In
addition, we produced a hydrogen storage material that can store a large amount of hydrogen by MFC
processing.
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Fig. 2 Schematic of the evaluation equipment for hydrogen
generation characteristics of photocatalytic materials.
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Fig. 3 Schematic of evaluation equipment for hydrogen storage
characteristics of hydrogen storage material.
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Fig. 4 Surface shape image and surface potential image of TiO- before and after MFC processing.
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Fig. 5 Hydrogen and oxygen generation from various
cavitation processed TiO- particles supported by Pt particle.
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