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Abstract

Supply and recovery techniques of tritium gas(T,)on a laboratory scale is impor-
tant for experimental studies using a large amount of tritium gas. From this view
point, we examined the potential of the Zr-V-Fe alloy as material for the supply and
recovery of tritium gas.

The amount of tritium gas used was 5Ci in each run, and that of the alloy used was
47mg. It was revealed that the alloy was excellent for purifying tritium gas containing
such impurities as *He, tritiated water and methane . the gas released by heating from
the alloy consisted of T.(85%), HT(15%)and trace amounts of water and hydrocar-
bons.

The pressure(P)of tritium gas released from the alloy obeyed the following
equation,
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log P=2.7+log q>—6300/T,

where q and T denote the amount of absorption and temperature, respectively. This
equation agrees well with that obtained by using ultra-high vacuum systems. It
indicates that the alloy is applicable to recover tritium gas from even conventional
vacuum systems that are not so good.

An absorption-desorption cycle of over 40 times confirmed the durability of the
alloy against residual gases mainly consisting of water and carbon monoxide.

These results indicate that the Zr-V-Fe alloy is excellent for the purification,

recovery, storage, and supply of tritium gas in conventional vacuum systems.
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Fig. 1. Schematic diagram of experimental apparatus used for supply and recovery of tritium gas.
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Fig. 2. Experimental apparatus used for the analysis of tritium gas. QMS : quadrupole mass

spectrometer, B-A : ionization gauge, SG : Schultz gauge, CM : capacitance manometer,
IP : sputter ion pump, DP : mercury diffusion pump, RP : oil-sealed rotary pump, GE :
Zr-V-Fe alloy, TA : tritium ampoule, TRS : tritium removal systems.
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Fig. 3. Mass spectra of commercial tritium gas.

[A] : residual gas of the vacuum system, [B] : as-received tritium gas.
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Fig. 4. Purification of tritium gas by Zr-V-Fe alloy : mass spectra of [A] residual gas of the
system, [B] residual gas after the absorption by Zr-V-Fe alloy, and [C] tritium gas

Intensity

released from the alloy.
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Table 1. Variation of tritium purity by the
absorption-desorption cycle.

Cycle No. Purity
BIGEI NG F ) F 7L ADME #—E B T "
ZEiZa L ok FR % Table 1 12777, 8 — 14 0.85
Table 1 8L % L9512, #iEEN S 15 — 19 0.87
JFT LDOFEIZNOEE L #985~87% T 20 — 26 0.86
Hol, B, THTHKIEL L THTH 97 — 33 0.87
15%) T, KER, KILKEL & DKFLSN 34 — 40 0.87
DAL L RLUTTH 72, Bit, +UF 41 — 44 0.85
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