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Thermal desorption of deuterium and tritium

implanted into pyrolytic graphite
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The desorption of deuterium and tritium implanted in pyrolytic graphite was
studied, from a viewpoint of tritium inventory in the first wall of nuclear fusion
devices, by means of the thermal desorption spectroscopy. Damage to the graphite
resulting from such an implantation was also studied by Laser Raman spectroscopy.
Deuterium ions and triton were generated by a conventional ion gun and a *He (n,p) *H
nuclear reaction, respectively. The average recoil energy of the latter is 190 keV.

A desorption peak and shoulders were observed for both the deuterium and tritium
spectra. The spectral shape and peak temperature of deuterium were quite close to
those of tritium below a total dose of 7 X 10Y ions/cm? where the Raman spectra
showed that the damage incurred by graphite was to small extent for both the
deuterium ions (5 keV) and triton (190 keV) bombardment. These findings indicate
that the desorption behaviour of hydrogen isotopes is not significantly dependent on
the implantation energy. Above this dose, the desorption spectra showed three
distinct peaks and the Raman spectra indicated accumulation of the damage in the
graphite. Thus, the desorption behaviour of hydrogen isotopes depends on the amount

of the damage incurred by the graphite rather than on the energy of the implanted ions.
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Fig. 1 Thermal desorption apparatus for tritium measurement.
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Fig. 3 Thermal desorption spectra of deuterium.
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