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Hydrogen Isotopes Accountancy and Storage Technology
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'KAERI, 989-111 Daedeokdaero, Yuseong, Dagjeon 305-353, Korea
ZNFRI, 113 Gwahakro, Yuseong, Daejeon 305-806, Korea

Abstract >> Hydrogen isotopes accountancy and storage are important functions in a nuclear fusion fuel cycle.
The hydrogen isotopes are safely stored in metal hydride beds. The tritium inventory of the bed is determined
from the decay heat of tritium. The decay heat is measured by circulating helium through the metal hydride bed
and measuring the resultant temperature increase of the helium flow. We are reporting our preliminary experimental
results on the hydrogen isotopes accountancy and storage performance in a metal hydride bed.
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Fig. 1 Experimental apparatus
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Fig. 2 Experimental schematic
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Table 1 Experimental conditions

I

F gt

ZrCoHx x=1.5 x=2.0 x=2.5
Flow rate (slm) 13 13 13
Heater power (W) 12.15 16.20 20.25
He pressure (kPa) 49

He inlet temp. (K) 302

He purity 99.999
Secondary vessel pressure (Pa) <26 x 10*
Primary vessel pressure (Pa) 2

Metal bellows pump. MBP-602
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Table 2 Experimental results

Hydriding Dehydriding

90% 99% 90% 99%
ZrCoHx(x=0.5) 341 1.91 12.41 2.08
ZrCoHx(x=1.0) 30.66 7.25 6.11 3.90
ZrCoHx(x=1.5) 49.19 14.13 8.41 5.65
ZrCoHy(x=1.8) 55.46 16.93 10.53 5.84
ZrCoHy(x=2.0) 63.58 20.09 9.46 5.90
ZrCoH(x=2.5) 37.98 4.39 11.03 6.11
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Fig. 3 Hydriding vs. hydrogen stoichiometry
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Fig. 4 Dehydriding vs. hydrogen stoichiometry
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Fig. 5 Steady state for ZrCoH,¢
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Table 3 AT results

ZrCoHy x=1.5 x=2.0 x=2.5
Calculated
AT (C) 60.2 80.3 100.4

Experimental

AT (C) 28.1 37.9 41.1
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