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In this study, we aimed to improve the chemo-selectivity and durability of hydrogen gas detection
sensors based on a Pt thin film. Specifically, a coir-shell structure with a Cr oxide layer formed on
the Pt surface, which is transparent to hydrogen, but has a barrier effect against other molecules
such as CO.

In this research, we constructed a new measurement system that enables in-situ measurement of
sensor characteristics (electrical conductivity) in the presence of gas. As a result, we confirmed
that the electrical resistance of the Pt thin-film sensor changes reversibly in hydrogen and oxygen
atmospheres. In order to eliminate the influence of water included in the air, the system was
constructed so that gas was introduced at a predetermined pressure after the system was
evacuated to obtain highly reproducible data.

Based on the evaluation of sensor characteristics with the Pt thin film, the next experiment was to
form a Cr oxide layer on its surface. As a result, a barrier effect was observed for some samples,
but the results were not reproducible. This is thought to be due to fine cracks on the surface of the
Cr oxide layer, through which gas molecules other than hydrogen also entered. On the other hand,
if the Cr oxide layer is made thicker, hydrogen cannot reach the Pt surface, which may lead to a
decrease in sensitivity.

Currently, we are investigating ways to form a uniform Cr layer on the Pt surface. For example, we
are considering lowering the vacuum deposition rate and prolonged deposition time to gain the
spatial distribution of Cr uniformly on the surface.
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Development of Hydrogen Detection Sensor with Chemoselectivity and Durability by Core—Shell Structure
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2. BIEERREROME (GEGR)

In this study, we aimed to improve the chemo—selectivity and durability of hydrogen gas detection sensors based on a Pt thin film.
Specifically, a coir—shell structure with a Cr oxide layer formed on the Pt surface, which is transparent to hydrogen, but has a barrier
effect against other molecules such as CO.

In this research, we constructed a new measurement system that enables in—situ measurement of sensor characteristics (electrical
conductivity) in the presence of gas. As a result, we confirmed that the electrical resistance of the Pt thin—film sensor changes
reversibly in hydrogen and oxygen atmospheres. In order to eliminate the influence of water included in the air, the system was
constructed so that gas was introduced at a predetermined pressure after the system was evacuated to obtain highly reproducible
data.

Based on the evaluation of sensor characteristics with the Pt thin film, the next experiment was to form a Cr oxide layer on its
surface. As a result, a barrier effect was observed for some samples, but the results were not reproducible. This is thought to be due
to fine cracks on the surface of the Cr oxide layer, through which gas molecules other than hydrogen also entered. On the other
hand, if the Cr oxide layer is made thicker, hydrogen cannot reach the Pt surface, which may lead to a decrease in sensitivity.

Currently, we are investigating ways to form a uniform Cr layer on the Pt surface. For example, we are considering lowering the
vacuum deposition rate and prolonged deposition time to gain the spatial distribution of Cr uniformly on the surface.
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