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Abstract

Graphite is widely used as a plasma facing component in many magnetically
confined fusion devices. Before using it in D—T burning experimental devices,
tritium inventory and recycling in graphite should be understood with respect to fuel
balance control, safety control and tritium economy. Tritium inventory in a high
temperature region (700—1000°C) was measured for graphite of various grades. The
results indicate that the tritium inventory was determined by diffusion limited process.

The diffusion constants of tritium for samples of graphite differed by one order of
magnitude from each other. Nevertheless, tritium inventory was mainly determined
from crystallite size. In addition, a first interpretation was given for the scattering
of diffusion constans of tritium in graphite reported so far through the compensation

effect.
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Fig, 1. Schematic diagram of the ultra high vacuum apparatus for tritium ion implantation.
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Fig. 2 .Schematic diagram of the apparatus to measure tritium inventory in graphite samples.
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Fig. 3.Changes in tritium inventory in graphite samples at 1000°C with time: all the samples
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were implanted with tritium using *He(n,p)*T nuclear reaction.
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Fig. 4 . Changes in tritium inventory in PG-A graphite implanted with tritium using *He(n,p)*T
nuclear reaction with heating: dotted lines are the best fit decay curve calculated by

Eq. (3).
1.0
| ' i ' ¥ l T ' T
\ -
\ sample : IG-110U
\
\ Ion Gun : 5 keV 7
[ SN
o 3\
§) 1 \ 7]
i) F N
N N T
" ~
2 0.5 \\‘\ \‘s
- . -
‘g ‘\‘\ .O\~
5] [ Y ~o
E prace [y \\ §~~ -
B \\\ 700 °C  “vso
E B \\ ‘\ 800 °C .Q“~ n
- \ A °
= | Q\ / 900 °C i
\\‘A
= \\ \A =}
0 i l 1 \Q; 1 ] 1 ] 1
0 1 2 3 4 5

TIME / hr.
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Table 1, Inherent hydrogen content, crystallite size and non-graphitization of isotropic and
anisotropic graphite used in this study.

*
Inherent Hydrogen Content 1
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[A]
Anisotropic| HOPG 1.08 0.52 >3000 ~ 0
Graphite PG-A 1.32 0.54 51000 ~ 0
Isotropic YPD-K 1.59 0.89 180 13.85
Graphite 1G-1100 1.59 0.80 210 2.92
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