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Abstract

The Tritium Reserch Center at Toyama University was established in 1980.
Basic reseaches have been conducted in collaboration with TRC staffs and investiga-
tors of Toyama University and others to contribute the R&D for the safe handling of
tritium in D-T fusion rectors.

Research on this topic can be roughly classified as follows:

(1) Essentials in tritium handling techniques such as storage-supply-recovery, high/
low level tritium measurements, and the separation/enrichment of tritium gas.

(2) Material interactions with tritium such as contamination/decontamination,
permeation and waste processing.

The results of these investigations are briefly described and problems for future

study are indicated.
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Table 1, Summary of activation energies and heats of absorption in the unit of kcal/mol for
hydrogen isotopes and isotope waters”.

Term AE (absorption) AE - (desorption} — AH (absorption)  AE (absorption)

Material H, D, T, H, D, T, H, D, T, H.0 D,0 T,0 Remarks (Ref)

Zr 19.2 19.2 306 30.6 M. Nagasaka er al. (Ref. 8 )
248 248 F. Ricca & Giorgi (Ref. 0)
15.7 Malilett & Albrecht (Ref.] 0)
285 Gulbransen & Andrew (Ref.11)
277 Someno (Ref. 12)
25.0 Tada & Huang (Ref.]13)
218 Ells & McQuillan (Ref. 14)

2.6 33 304 313 278 290 Present study

Zr-Al 1.44.6 A. Barosi (Ref.15)

Zrg Aly, 0.74 H.F. Dylla et al. (Ref.16)

Zr,Alyy 332 330 C. Boffito eral. (Ref.17)

Zr,,Aly, 334 332 R.J. Knize er al. (Ref.18)

Zry Al 320 A. Barosi (Ref.19)

Zry; Vo Fe, 0.01 0.01 28.0 286 293 280 286 293 1.8 2.7 32 Present study

Zr,,V . Fe, 278 288 C. Boffito et al. (Ref.17)

Zry,V o Fe, 28.4 C. Boffito ef al. (Ref.20)

Zr,,Vy,Fey 30.8 C. Boffito er al. (Ref:20)

Zry, VsiFeyg

Zr;3Vs; 34.8 C. Boffito e al. (Ref20)

Zr,;Niy, 0.63 086 099 296 300 290 291 072 16 20 Present study

Zrg;Niy, 29.0 SAES Getters S.p.A. (Ref21)

Zr,Ni, g 2.8 35 308 318 280 283 Present study

Zry;Fey; 283 SAES Getters S.p.A. (Ref.21)
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Table 2, Relative sensitivities of qua-
drupole mass spectrometer for
hydrogen isotope molecules?®.

Species Relative Sensitivity
H, 1.00
HD 1.09 + 0.06
D, 0.99 + 0.03
HT 1.06 + 0.06
DT 0.96 + 0.04
T, 0.88 + 0.03
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Fig, 15, Purification of tritium gas by Zr-V-Fe: mass spectra of (A) as-received tritium gas, (B)
residual gas after the absorption by Zr-V-Fe, and (C) tritium gas released from the
alloy by heating®*.
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Tablel 4 13, A7 > VARMEHINT S b Table 4. The amount of adsorption of
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Sample Amount of Adsorption(dpm)
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S§—-304 /NP (2~9)x10?
SS5—-304./P* (4~9)x10
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SS—304,/BN(H)** (3~6)x10
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*'Passivated with electrochemical treatment.
**Passivated with vacuum annealing at

800°C for 3hr.
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