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Abstract

The absorption-desorption behavior of hydrogen isotopes in a non-evaporable
getter (Zr-V-Fe) was examined, with respect to tritium storage and recovery, by mass
analyzed thermal desorption spectroscopy, X-ray photoelectron spectroscopy and
secondary ion mass spectroscopy. The activation (in vacuo at 700°C) formed pure Zr
and V from the oxides of these metals initially present on the as-received surface. Fe
existing as an oxide migrated into bulk during the activation.

The absorption rate of hydrogen isotopes was in proportion to their pressure,
indicating the rate determining step to be the dissociative adsorption process. The
activation energy was very small, being from 10 to 20 calories per mole. The
desorption rate was proportional to the square of the amount of absorption, so that the
associative desorption process was the rate determining step. The activation energies
were 28.0, 28.6 and 29.3 kcal/mol for Hz, D, and T, respectively. This is in agreement
with the heat of absorption observed by Boffito et al., 27.8.and 28.8 Kcal/mol for H.

and D,, respectivery.
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Fig. 1. Schematic diagram of the apparatus for absorption-desorption measurements
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Fig. 2. XPS spectra for the as-received received getter and those after
getter and those after vacuum heating vacuum heating.
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Fig. 4. V2p and Ols spectra for the Fig. 5. O(KVV) and Fe2p spectra for
as-received getter and those the as-received getter and those
after vacuum heating. after vacuum heating
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Fig. 17. Energy diagram for the absorption and desorption processes of hydrogen
isotopes on Zr-V-Fe getter
* The heat of absorption (Ref. 4)
** The activation energy for diffusion; E,~10 Kcal/mol (Ref. 5)
AHuys> 2Kcal/mol (Ref. 6)
**** The activation energies for absorption were estimated

*** The heat of physisorption;

as 10~20 cal/mol in the present study
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