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Catalytic combustion type hydrogen gas sensor using TiO, and UV LED

Dae Ung Hong, Chi-Hwan Han*', Sang-Do Han*, Jihye Gwak*, and Sang Yeol Lee

Abstract

A thick film catalytic gas sensors which can be operated at 142 °C in presence of ultra violet-light emitting diode has
been developed to measure hydrogen concentration in 0-5 % range. The sensing material as a combustion catalyst consists
of TiO, (5 wt%) and Pd/Pt (20 wt%) supported on Al,Os powder and the reference material to compensate the heat capacity
of it in a bridge circuit was an catalyst free ALLO; powder. Platinum heater and sensor materials were formed on the
alumina plate by screen printing method and heat treatment. The effect of UV radiation in the presence of photo catalyst
TiO, on the sensor sensitivity, response and recovery time has been investigated. The reduction of operating temperature
from 192 °C to 142 °C for hydrogen gas sensing property in presence of UV radiation is aftributed to the hydroxy radical
and superoxide which was formed at the surface of TiO, under UV radiation.
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Fig. 1. Schematic diagram of the sensor structure (a) and
the fabricated sensor (b).
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Fig. 2. Schematic view of test chamber.
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Fig. 3. The calculated temperature vs. heater voltage.
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Fig. 4. Response of sensors with or without TiO, and UV
LED (1 % v/v hydrogen in air).
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Fig. 5. Sensor voltage as a function of step-wise tem-
perature decrease by 10°C at constant telative
hymidity of 50 % (1 % H, was injected and then
flushed off).
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