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Abstract

A tritium experimental system for 100 Ci/run was established at the Hydrogen Isotope
Research Center, Toyama University. The system has two distinct experimental chambers: a
tritium circulation system and an exhaust-gas detritiation device. The former consists of tritium
storage, purification and gas chromatographic hydrogen isotope separation units. The
performance of the isotope separation unit was examined for 20 Pa-{, a sample gas mixture
containing protium, deuterium and tritium under the conditions of operation temperature at 77
K and carrier-gas (Ne) flow of 50 cc/min. Six isotopic compounds of hydrogen were
reproducibly separated within an adequate period of time (within 5000 seconds). In addition,
the relative sensitivities of the thermal conductivity detector could be determined in-situ with

the aid of an ionization chamber for detecting tritiated hydrogen isotope molecules.
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Figure 1. Schematic diagram of hydrogen isotope separation unit.
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Figure 2. Chromatograms of hydrogen isotope
molecules. (a) TCD output, (b) Ionization
current
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Table 1. Retention time of hydrogen isotope molecules.

H, HD HT D, DT T

Peak (s) 1734 | 2084 | 2314 | 2793 | 3230 | 3665

Tep Half width(s) | 85 82 94 109 112 136
Peak (s) - - 2349 - 3255 | 3708

© Half width(s) 124 134 162
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Table. 2 Peak areas and determined of relative sensitivities.

Hz HD HT D, DT T,
TCD Peak area (a.u.) 27.1 | 4.74 1 19.6 | 0.25 | 2.31 | 5.1

I.C. Peak area (a.u.) | — | — | 85| — | 1.2 | 6.4

Calculated(o/C)omDOSition 3% | 7.8 | 36 |0.51{ 51| 14
b

Re'a“"? Se”§‘“"”y 1.00 | 0.81 | 0.72 | 0.65 | 0.60 | 0.48
a.u. *
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