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Abstract

Aluminium alloy has been widely used as an ultra and extreme high vacuum chamber
material. In the use of Al-alloy as a vacuum chamber, it is important to investigate on the
gas desorption behavior. We have so far studied the gas desorption rate and the amount of
hydrogen desorbed from Al metal and Al-alloy based on the themal desorption
spectroscopy(TDS) technique. The TDS technique has been used mainly to investigate the
kinetics of desorption from surface.

In the present study, we applied this method for the hydrogen desorption of Al metal due
to diffusion process. The TDS spectrum was calculated for Al sample of a slab shape. It
was assumed that the temperature was lineary raised. The calculated TDS spectrum
became asymmetric with respect to peak temperature, 7,. In addition, 7, was independent
of the hydrogen concentration of the sample. From this calculation, it was found that the
spectrum due to diffusion reaction limit became similar to that of the surface reaction limit
of first order reaction.

By using the modefied equation for desorption rate due to diffusion reaction limit, the
activation energy was obtained from a slope of a straight line of plotting In 7,* 8 against 1/
T». The activation energy was independent of the thickness of the slab sample. In addi-
tion, the obtained value was well consistent with the assumed diffusion parameter in the
model.

For 1001 Al sample, the desorption spectrum of hydrogen was measured. Based on the
present analysis, the activation energy and frequency factor were obtained as 50+5 kJ/mol
and (0.5~3.5)x 107® cm?/s, respectively.

The desorption spectrum due to diffusion was subtracted from the observed spectrum,
and then the spectrum due to surface reaction limit became symmetric with respect to the
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peak temperature. The activation energy due to the surface reaction limit of second order
reaction was obtained as 21+2 kJ/mol. The total outgassing amount of hydrogen was also
evaluated as (2.8+0.4) X 10 moleces/cm?®.

By the present analysis, it was found that the TDS technique was useful also to examine
the gas desorption due to diffusion reaction limit.
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