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Abstract

Hydrogen sensor for monitoring high concentration of H, gas in oxygen-free atmosphere has been developed by using a
Pd-Cu-Si amorphous hydrogen storage alloy. Thin films of Pd-Cu-Si alloy were fabricated by using a sputtering method and their
composition dependences on crystalline phase and H, response, defined by changes in electrical resistance, were examined. The thin
films of Pd-Cu-Si amorphous alloy showed rapid and accurate response to 1 %-100 % H,, and high poisoning resistances against
impurity gases and water vapor. The amorphous structure of the thin film was stable after an H, absorption/desorption test, and its high

durability as a sensor material was confirmed.
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Fig. 1 Compositional distribution and phase mapping
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Fig. 2 (A)XRD patterns of samples (a)-(f),
(B) Electron diffraction pattern of sample (c)
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Fig. 3 Compositional dependence of the 100 %H, response at 303 K
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Fig. 4 Response transients of sample (f) to several steps of H,
concentrations at 293 K, 323 K and 373 K
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Fig. 5 Response transient of sample (f) to 100 % H, of 100 kPa,
200 kPa and 300 kPa at 373 K
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Fig. 7 Influence of impurity gas on H, response of sample (d)
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Fig. 9 Pair distribution functions, g(r)s, of Pd;s 1Cu;23Sii26 in initial
state and after the hydrogen absorption/desorption cycle test
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