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Hydriding Performance in a Uranium Bed depending on the Initial Bed
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Abstract >> Korea has been developing nuclear fusion fuel storage and delivery system (SDS) technologies
including a basic scientific study on hydrogen storage. To develop nuclear fusion technology, it is necessary to
store and supply hydrogen isotopes needed for Tokamak operation. SDS is used for storing hydrogen isotopes
as a metal hydride form. The rapid hydriding of tritium is very important not only for safety reasons but also

for

the economic design and operation of the SDS. In this study, we designed and fabricated a medium-scale

getter bed of depleted uranium (DU). The hydriding of DU has been measured by varying the initial temperature
(100 - 300°C) of the DU getter bed to investigate the influence of the cooling temperature. Furthermore, we analyzed

the
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effect of a helium blanket on the hydriding performance with 0 - 12% helium content in hydrogen.
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Fig. 1 A model of a DU bed

Fig. 2 A DU bed assembly
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Fig. 3 A experimental apparatus of a DU bed"
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Table 1 Hydriding/dehydriding rates at different initial tem-
peratures of the DU bed

Hydriding (90%) | Dehydriding (90%)
Tempera-

ture (C) Rage Tlrpe Ra}te Tlrpe
(Pa-m’/sec)| (min) | Pa-m’/sec) | (min)

RT 5.085 9.35 1.061 44.75

100 4.057 11.73 1.040 45.56

200 2.733 17.33 1.010 46.91

300 1.681 28.41 0.913 51.91
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Fig. 5 Effect of DU bed initial temperature on the hydriding rate
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Fig. 6 Effect of DU bed initial temperature on the dehydriding rate
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Table 2 Hydriding/dehydriding rates at different Helium con-
centration

Hydriding (90%) Dehydriding (90%)

Helium (%) Rate Time Rate Time
(Pa-m’/sec) | (min) |(Pa-m’/sec)| (min)
0 5374 8.90 1.122 4225
3 4.682 9.60 1.097 4326
6 2,523 17.88 1.089 43.55
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Time, mnin

Fig. 8 Effect of Helium concentration on the dehydriding rate
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