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Desorption processes of hydrogen implanted into isotropic graphite, a candidate material for
first wall of fusion reactor, were investigated by thermal desorption spectroscopy (TDS). Desorp-
tion rates of various hydrocarbon species were evaluated with changing temperature-increasing
rate as well as hydrogen implanted fluence. Desorption rate peak of each hydrocarbon species
appeared at a same temperature, revealing the existence of a common elementary process to limit
the overall rate of each hydrocarbon formation: Formation process of either CH, or CH;. The
activation energy evaluated for desorption of hydrocarbon exhibited that transport processes with
relatively low activation energies become dominant under excessive hydrogen population condi-
tion. Such new findings can give important insight into clarififcation of the mechanism of
chemical sputtering of graphite, which is an important feature of first wall graphite.

The second part of the study is to investigate the mechanism of tritium recovery from
breeding ceramic material irradiated in a nuclear reactor. Lithium oxide Li;O or lithium mixed
oxide such as LiAlO, are promissing breeder ceramics, where tritium is generated from lithium by
nuclear reaction due fo neutron irradiation. Effects of addition of H,, D, or H,O to the sweeping
helium gas upon the residence time of tritium in & reactor were investigated in detail. As a result,
the surface concentration of OH radical was observed to depend strongly on the moisture of the
system, which governed the tritium release rate. Also, the chemical form of released tritium,
either T, or T30, was found to be affected by various recovery conditions. Isotopic effect upon the
composition of released gas was confirmed. Such findings are highly useful in developing an
excellent breeder material or effective tritum recovering system.

Thirdiy, several intermetallic compounds of uranium were tested for checking usability as
tritium storage material. Uranium metal is widely utilized as a storage material for tritium on
account of the suitable decomposition pressure and high hydrogen-storage capacity, but it is
easily pulverized on hydriding. Alloying of titanium or zirconium to uranium resulted in much
improved resistance against powdering. Especially titanium compounds such as UTig, UTi ete.
showed high integrity on hydriding, which was attributed to the formation of a new ternary
hydride UTisH,. Such findings can point out future directions to be taken to develop excellent
tritium processing materials.
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Fig. 1. Thermal desorption spectra of various
hydrocarbons from isotropic graphite (ISO-
880U) irradiated by hydrogen ions up to 1.0
X 10% jons/m?, together with temperature
history. In the figure the desorption rate of
CyH; corresponds to the sum of that of pro-
pylene and cyclopropane?
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Pig. 2. Evaluation of the activation energy of
desorption for methane (CH,) from the plots
of 2In T,—lInr, vs. T,™! at three different
hydrogen fluences, where T, is the tempera-
ture where the desorption rate becomes
maximurm, and , is the heating rate at T,,.*
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Fig. 3. Dependence of ftritium surface resi-
dence time for Li,O at 600°C on H,O and
D,0 vapor pressures in the sweep gas.?
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Fig. 4. Dependence of tritium surface resi-
dence time for LiyO at 500°C on H, con-
centrations in the sweep gas. Comparison is
shown between the two differently dried

samples.?
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at various temperatures,'”
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