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Hydrogen Retention Properties of Plasma Facing Materials
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Abstract

Hydrogen retention properties of Li, B, graphite, B4C, SiC and W are described. The amount of hyd-
rogen for Li, B, B4C or SiC is comparable with that of graphite. To reduce the hydrogen retention, Li or
B is baked at a temperature that is less than that required to reduce the retention of hydrogen in
graphite { ~ 800 °C). It is also presumed that the required temperature for reducing the hydrogen re-

tention in W is much lower than that of graphite.

Helium ion impact desorption for retained hydrogen in Li, graphite, B4C, SiC or W is also presented.
The reduction amount is as high as approxmately 50 % for every material, under the condition with 5

keV helium ion energy.
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Fig. 1 ECR discharge apparatus for the evaluation of hydrogen retention properties.
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Table 1 Projected ranges (Rp) of hydrogen and helium,
and atomic ratio of retained hydrogen to target
atom, when the hydrogen fluence is 5X10'®

H/cm?,
Projected range, R, Atomic ratio,
(nm) H/Target atom*
Sample | 1.7keVH" | 5keV He' '
Graphite 25 45 240
B.C 25 45 2.90
SiC 25 67 3.90
B 25 45 1.75
Li Lip,0) | 140(37) | 250(66) | 0.93(2.00)
W 5.5 14 1.96-5.18

*The number of hydrogen atoms is calculated based on the
assumption that implanted hydrogen is uniformly retained in
the projected range.
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Fig. 2 Amounts of retained hydrogen for W and Li as a

function of hydrogen ion fluence.
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Fig. 3 Amounts of retained hydrogen for Li, B4C, graphite,
SiC and W after hydrogen ion irradiation

(5X10"®H/cm?, 1.7 keV).
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Fig. 4 Thermal desorption spectra of hydrogen for Li, B4C,
graphite, SiC and W after hydrogen ion irradiation
(5X10"®H/cm? 1.7 keV).
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Fig. 5 Annealing temperature dependences of retained
hydrogen for Li, B4C, graphite, SiC and W. Here,
the value at RT is normalized unity.
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Fig. 6 Helium ion fluence dependences of retained hyd-
rogen for B4C, graphite, SiC and W. Here, the value
before helium ion irradiation is normalized unity.
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