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In this paper, we propose a novel leak detector based on electrolytic O»/H> pumps, which can detect leak in closed
containers and the location of pinholes. The O, pump is a combination of a cathode that harvests O, in fuel cell and anode
that generates O, in water electrolysis (splitting). The deoxygenation due to the O, pump in a closed container reduces the
internal pressure of the container due to evacuation of O, and the leakage rate is estimated from the level off current of
deoxygenation. Furthermore, the H> pump is operated reversibly by switching the polarity of power source to the cell of
O, pump; that is, the anode detects H» and cathode generates H». The H, pump can be used to detect locations of pinholes
of the closed container. This can be performed by locally spraying H» generated at cathode to the exterior of the container.
Hence, H» is detected by the anode. The leak detector system is developed by combining O, and H, pumps in a tandem
structure. The characteristics and merits of the leak detector systems composed of H>/O, pumps are discussed in terms of

the detection limit.
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Fig.1 Structure and reaction schemes of hydrogen pump
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Fig3 (a)Structure and (b)photograph of hydrogen pump cell
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Fig4 Hy/O, pump system switched by changing polarity of the power
source
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Electrolytic Leak Detectors 9
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