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New developments from extreme cooling to innovative hydrogen production based on
the analogy between boiling and water electrolysis.

Mori, Shoji
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Based on the similarity between boiling and water splitting, this study

focused on whether the critical current density (CCD), which is the upper operational limit of water
electrolysis, can be improved by means of improving the heat transfer coefficient and critical heat
flux (CHF). It has been known that boiling CHF can be improved by using a porous honeycomb plate
(HPP) due to two effects: capillary forces and gas-liquid path separation. In this study, a cooling
method using HPPs, which successfully improved CHF, was applied to alkaline water electrolysis. As a
result, CCD was successfully improved by about 1.3 times (CCD: 6.6 A/cm2) compared with no
capillary force (CCD: 5.1 A/cm2) for the first time.
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Constituent: Calcium aluminates (Ca0 « Al,O;)
Fused silica (Fused 5i0,) Median pore radius: 0.13 um
Titanium dioxide (Ti0,) Porosity:25%

Aperture ratio: 0.45
Electical insulation material
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