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Abstract

To evaluate the recycling and inventory of tritium in the first wall for thermonuclear

fusion devices, detailed investigation is required regarding the trapping and release of tri-

tium in first wall materials. Among a variety of materials, graphite is the primary candi-

date for the first wall. In this respect, the thermal desorption spectra of hydrogen isotopes

trapped in graphite was measured and analyzed. The thermal desorption spectra consisting

of three peaks (I,II, and IlI) were deconvoluted into individual components with step-

wise detrapping method. It is shown that the desorption of hydrogen isotopes forming the

peak II obeyed the second order kinetics with respect to the amount of trapped isotope

atoms, indicating that the rate determining step for desorption is the recombination reac-

tion of the trapped isotope atoms. The kinetic parameters were determined as

ki (Hz) = (7.5X10 *)exp( —59x 103 /RT)
ki (Dz) = (2.4%x10"*)exp( —59x103/RT)
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where the frequency factor and activation energy are in [/molec-sec] and [cal/mol] unit,
respectively. The activation energy for desorption of T, was the same as that for the
other two isotopes. The frequency factor for T,, however, considerably deviated from
those for the other two. This is considered due to the presence of impurity gases in the

tritium gas used in the present study.
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Fig. 1. Experimental apparatus for hydrogen isotope ion implantation and thermal desorption.
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Fig. 2. Deconvolution procedures of thermal desoption spectra.
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Fig. 3. Themal desorption spectra of H, ([Total],
PH;, and PHy) and separated peak com-
ponents ({I], [II], and [III]).
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Fig. 4. Thermal desorption spectra of D, ([Total]
PH,, and PHy;) and separated peak com-
ponents (1], {II], and [III}).
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Fig. 5. Thermal desorption spectra of T, ([Total],

PH;, and PHy) and separated peak com-
ponents ({I], [II], and [III]).
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Fig. 7. Comparison of the observed and calculated*
desorption peak [I] for D,.
*va = 4. 0X 1077 /molecule - sec.
Eq = 44kcal/mol, n =2
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Ea = 45kcal/mol, n=2
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kia(Hz) =(7.5x10"*)exp( —59% 103/RT) (4)
kna(D2) =(2.4x107*)exp( —59x10%/RT) (5)
kna{T2) =(1.3%x1073)exp( —59 X 103/RT) (6)
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