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This report introduces hydrogen sensing with Membrane-type Surface stress Sensor (MSS) coated with two kinds of
hydrogen adsorbent materials : Pd and PdCuSi. The equilibrium hydrogen pressure can be measured by detecting
surface stress associated with a volume change of the material caused by hydrogen absorption. For Pd on MSS, it
takes a long time for the hydrogen absorption reaction to reach saturation. However, it is possible to shorten the
determination time by using the initial absorption rate as an index. As for PdCuSi on MSS, it needs a short time to
reach saturation. We show that the relationship between the hydrogen concentration and the respective index of the
absorption rate or the saturation value of the absorption can be well explained by using a 2-step reaction kinetic model

for hydrogen absorption into bulk via adsorption on surface.

KEYWORDS : hydrogen sensor, Membrane-type Surface stress Sensor (MSS), absorption, adsorption, reaction
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Z 2Tk, RAEIRmEIS € Y% (Membrane-type Sur-
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Fig. 1.

(color online). (a) Optical microscope image of MSS. (b) Schematic drawing

of sensitive film on MSS. Stress of absorbed sensitive film is transmitted to
piezoresistors. (¢) Schematic drawing of experimental system.
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Fig. 2. (color online). (a) MSS signals for hydrogen concentrations from 2000 ppm to 40000 ppm. (b)

Numerical differentiation (dV/dt) of the voltage signal curves in (a). (c) Enlargement around the upward
convex peaks in (b). (d) MSS signals for hydrogen concentrations from 5 ppm to 100 ppm. (e¢) Numerical
differentiation (dV/dt) in (d). (f) Numerical differentiation of 5 ppm curve in (d).
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Fig. 3. Relation of square root of hydrogen concentration
(C"? and local maximum peak height of differential (dV/dt
[max]). The mark points means the peak heights at first hydro-
gen injection (M), ones at second (O), and ones at third (X).
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(color online). (a) Responses of PdCuSi on MSS to hydrogen

concentrations of 2000, 4800, 10000, 20000, and 40000 ppm. (b) Responses
of PdCuSi on MSS to hydrogen concentrations of 12, 25, 50, and 100 ppm.
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Fig. 5. Peak jump heights of MSS output voltage (AV)
plotted against square root of hydrogen concentration (C'?).
Film thicknesses of PdCuSi are 30 nm (M) and 50 nm (O).
Inset : Expansion at low concentrations.
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Fig. 6. (color online). Hydrogen molecules are adsorbed on
the surface and the dissociated atoms are absorbed into the bulk.
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