Q)]
2021 2023

100

Highly efficient water electrolysis by superimposing boiling

ITO, KOHEI
32,600,000
10% 100
OER HER
S% 10%
Co2 2.8% 2018
OPEX CAPEX
BS-PEMEC
BS-PEMEC
2050
2.8%

The applicant aims to improve the efficiency of water electrolysis by 10%,
by superimposing boiling. When the water electrolysis operates at 100 C, boiling occurs on
electrodes. It is expected that the boiling bubbles cause a local, short-term decrease in oxygen
activity (dissolved oxygen concentration and oxygen partial pressure in the bubbles), leading to a
decrease in electrolysis voltage via the Nernst voltage, resulting in a non-equilibrium effect. This

hypothesis was tested using a three-electrode cell with a heater-embedded working electrode and a
practical cell with a reference electrode. When the temperature was swept from room temperature to
near the boiling point, both the OER voltage and HER voltage decreased sharply. These experimental
results suggest that superimposing boiling reduces electrolysis voltage due to the non-equilibrium
effect. The efficiency improvement due to the voltage drop was around 5%, but with further

optimization, the target of 10% can be achieved.
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