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1. Introduction

A storage and delivery system (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 [1-7]. For the storage, supply, and
recovery of hydrogen isotopes, depleted uranium (DU)
has been extensively proposed [8-11]. To develop
nuclear fusion technology, it will be necessary to store
and supply hydrogen isotopes needed for Tokamak
operation.

In this study, to analyze experimental reproducibility,
the DU hydriding/dehydriding were carried out 5 times.
The experimental reproducibility of tank pressure on
DU hydriding was analyzed. The experimental
reproducibility of bed temperature on DU hydriding
was also analyzed. The experimental reproducibility of
apparatus was acceptable for all the experiments.

2. Experimental Apparatus and Measurement

Fig. 1 shows the experimental apparatus of the
hydrogen storage bed. Hydrogen pressure is measured
using a pressure gauge on a tank. The bed is heated by
operating a heater controller. The data on the
hydriding/dehydriding are collected and stored using a
lapview program (v.8.6). The tank pressure and bed
temperature for hydriding on DU were calculated.

Fig. 1. Apparatus of hydrogen storage bed.

3. Results and Discussion

Table 1-V shows the tank pressures and bed
temperatures. The initial pressure of a tank was about
86 torr. As the hydriding performs, the tank pressures
decreased and they approached to about 2~3 torr in 10
minutes. The initial temperatures of a bed were about
27°C and they approached to maximum temperature in
2 minutes and then 70C in 10 minutes.

Table I: Tank pressure and bed temperature of exp.1

(Trmi Pres:—uarI:eiZtorr) Bed Temp.(C)
0 85.9 26.3
2 46.6 153.0
4 25.7 130.4
6 13.9 102.4
8 6.4 83.5
10 1.7 69.7

Table I1: Tank pressure and bed temperature of exp.2

Time Tank Bed Temp.(C)

(min) Pressure(torr)
0 86.0 26.7
2 45.2 151.8
4 255 128.3
6 14.2 102.2
8 7.0 83.8
10 2.5 70.4

Table I11: Tank pressure and bed temperature of exp.3

Time Tank Bed Temp.(C)

(min) Pressure(torr)
0 86.2 26.6
2 44.9 148.8
4 25.6 124.7
6 14.6 100.0
8 7.4 83.0
10 2.9 70.3

Table IV: Tank pressure and bed temperature of exp.4

Time Tank Bed Temp.(C)

(min) Pressure(torr)
0 86.1 27.0
2 44.9 146.0
4 25.8 122.7
6 15.1 99.4
8 8.1 83.3
10 34 71.3

Fig. 2 shows the tank pressure of hydriding. As the
hydriding performs, the tank pressure showed
decreasing trend. Fig. 3 shows bed temperature of
hydriding. The initial temperature of a bed was about
27TC.
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Table V: Tank pressure and bed temperature of exp.5

;I'”l]r::](; Pres-sruarglztorr) Bed Temp.(C)
0 86.0 26.7
2 46.4 144.2
4 27.8 120.1
6 17.1 97.7
8 10.0 82.5
10 5.4 70.9

As the hydriding performs, the temperature of a bed
increased up to maximum temperature with exothermic
reaction and then they showed decreasing trend. The
experimental  reproducibility of apparatus was
acceptable for all the experiments.
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Fig. 2. Tank pressure of hydriding.
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Fig. 3. Bed temperature of hydriding.

4, Conclusions

The experimental reproducibility of tank pressure
on DU hydriding was analyzed. As the hydriding
performs, the tank pressure showed decreasing trend.
The experimental reproducibility of bed temperature
on DU hydriding was also analyzed. As the hydriding
performs, the bed temperatures increased up to
maximum temperature with exothermic reaction and
then they showed decreasing trend. The experimental

reproducibility of apparatus was acceptable for all the
experiments.

Acknowledgement

This research was supported by the National Fusion
Research Institute and the National R&D Program
through the National Research Foundation of Korea
(NRF), which is funded by the Ministry of Science,
ICT & Future Planning (2009-0070685).

REFERENCES

[1] D. Chung, J. Lee, D. Koo, H. Chung, K. Kim, H. Kang,
M. Chang, P. Camp, K. Jung, S. Cho, S. Yun, C. Kim, H.
Yoshida, S. Paek, H. Lee, “Hydriding and dehydriding
characteristics of small-scale DU and ZrCo beds”, Fusion
Engineering and Design, Vol. 88, 2013, pp. 2276-2279.

[2] H. Chung, D. Chung, J. Lee, D. Koo, J. Lee, C. Lee, K.
Seo, J. Yoon, E. Lee, D. Lee, H. Kang, M. Chang, S. Cho,
S. Yun, C. Kim, K. Jung, P. Camp, S. Willms, D. Ahn, H.
Lee, “Fusion tritium research facilities in KAERI”, Fusion
Engineering and Design, Vol. 87, 2012, pp. 448-453.

[3] M. Shim, H. Chung, H. Yoshida, H. Jin, J. Lee, K.
Song, M. Chang, H. Kang, S. Yun, S. Cho,
“Hydriding/dehydriding characteristics on fast heat transfer
response ZrCo bed for ITER”, Fusion Engineering and
Design, Vol. 84, 2009, pp. 1763-1766.

[4] M. Shim, H. Chung, H. Yoshida, H. Jin, M. Chang, S.
Yun, S. Cho, “Initial test results of a fast heat transfer
response ZrCo hydride bed”, Fusion Science and
Technology, Vol. 56, 2009, pp. 856-860.

[5] S. Paek, D. Ahn, K. Kim, S. Yim, H. Chung,
Characteristics of titanium sponge for the storage of
hydrogen isotopes: Il. Hydriding properties, J. Ind. Eng.
Chem., Vol. 10, No.4, 2004, pp. 539-543.

[6] S. Yun, M. Lee, K. Park, Y. Oh, S. Cho, M. Chang, H.
Kang, K. Jung, H. Chung, D. Koo, K. Song, D. Kim,
“Compressibility study during hydride reaction of ZrCo”,
Fusion Engineering and Design, Vol. 86, 2011, pp. 2282-
2285.

[7] H. Kang, Soo, K. Song, D. Kim, “Fabrication and test
of thin double-layered annulus metal hydride bed”, Fusion
Engineering and Design, Vol. 86, 2011, pp. 2196-2199

[8] R. D. Penzhorn, M. Devillers and M. Sirch, “Evaluation
of ZrCo and other getters for tritium handling and storage”,
J. of Nuclear Materials, VVol.170, 1990, pp.217-231.

[9] S. Paek, D. Ahn, K. Kim, and H. Chung,
“Characteristics of reaction between hydrogen isotopes and
depleted uranium”, J. Ind. Eng. Chem., Vol.§, 2002, pp.12-
16.

[10] W. T. Shmayda, A. G. Heics and N. P. Kherani,
“Comparison of uranium and zirconium cobalt for tritium
storage”, J of the Less-Common Metals, Vol.162, 1990,
pp.117-127.

[11] G. L. Powell and W. L. Harper, “The kinetics of the
hydriding of uranium metal”, J. of the Less-Common
Metals, 1991, pp.116-123.



Transactions of the Korean Nuclear Society Autumn Meeting
Pyeongchang, Korea, October 30-31, 2014



