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Dense Diffusion Barrier Limiting Current Hydrogen Sensor
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Abstract: A dense diffusion barrier limiting current hydrogen sensor was developed, with BaCeY(,0;_5 as proton
conduction solid electrolyte and SrCeosI'mgesO5_5 as dense diffusion barrier. The crystalline phase and microstru-
ctures of above-below two layers for hydrogen sensor were characterized by X-ray diffraction (XRD) and scanning
electron microscopy (SEM). Hydrogen sensing properties of the sensor were investigated by IM6e electrochemical
workstation. The results indicate that pure and dense perovskite BaCeyoY 055 and SrCeqos'mg 5055 are obtained at
sintering temperature of 1 550 °C for 10 h. Nearly flat limiting currents for hydrogen sensor are observed at a
hydrogen concentration less than 17 700 pwL-L™ at testing temperature from 600 “C to 800 °C. There is an excellent

linear relationship between hydrogen concentration and limiting current. The sensitivity to hydrogen increases with

temperature and it is 1.30 wA - (puL-L™)™" at 8300 °C.
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Fig.1 Schematic illustration of the limiting-current

hydrogen sensor
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testing for the limiting-current hydrogen sensor
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Fig.3 XRD patterns of above-below two layers for the

limiting-current hydrogen sensor
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Fig.4 Surface SEM photographs of above-below two

layers for the limiting-current hydrogen sensor
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Fig.5 Cross-sectional SEM photographs of the limiting-current hydrogen sensor
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Fig.6  Typical current-potential characteristics of the
limiting-current hydrogen sensor for varying
partial pressures of hydrogen at 700 C
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Fig.7 Typical current-potential characteristics of the
limiting-current hydrogen sensor at hydrogen
concentration of 2000 pwL-L™ at different

temperatures
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Fig.8 Typical current-potential characteristics of the

limiting-current hydrogen sensor
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limiting-current hydrogen sensor
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