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Abstract

The recovery of tritium from tritiated water i1s important for the safe handling of a
large amount of tritium required in thermonuclear fusion devices and heavy water
moderated fission reactors. Among a variety of techniques, photocatalytic decomposition
of water is attractive because tritium in tritiated water is enriched here by use of the
solar energy. From this viewpoint, the kinetics and separation factors for hydrogen
evolution from H,O-HTO and H,0-D,0 systems over Pt/TiO, catalyst were investigated.

The separation factors defined with the initial reaction rate were ag,(H,0-D,0)=
5.1£0. 05 and B, (H,O-HTO) = 15.4+0. 2. They were independent of the mixing ratio

of the isotope waters but gradually decreased to steady values when a closed experimental
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system was used. The separation factors defined with the steady state were ae(H,0-
HDO) =3.6%0.05, a.(D,0-HDO) =3.0%0.05, and & (H,0-HTO) = 6.240.05. In
addition, hydrogen evolution was found to be considerably enhanced by the synergestic
effect of B-rays and photons.

The separation factors, ag, and Fx,, agreed with those predicted by theoretical calcu-
lation for catalytic model in electrolysis indicating that the rate determining step is the
association reaction of hydrogen atoms absorbed on Pt surface. The separation factors,
@ and Be, agreed with those for the gas-liquid equilibration reaction indicating that the

equilibration reaction plays a role.
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Table 1. Methods reported for tritium recovery {separation, purification, enrichment) techniques.

Physical properties : Water evaporation
Low temperature distillation
Thermal diffusion
Chemical reactions . Exchange between Ho—H,0, H,S—H,0, and NH;—H,
Metal hydride
Graphite intercalation
Chromatography
Metal and/or organic membrane
Raney alloy development
Photochemical reaction : Raser dissociation
Electrochemical reaction : Electrolysis

—%, FMEIC L B ASBEIGIE AR ALY —HEH 5 VIEKEL ALY —EROT
Blr GILHRI N T B2, RO K BIERIZ, AE—HEHREO L L Tabn<T
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RECAESERL, 0B, KEREKILE 2 DARRMKA > OEEBHEELIC G
U TERESND EE&RTWE, LidisT, BROME REENE S EEEH 1
HTEL, LaL, Rt 2kSBEIGOBNYE, £ ORMEME, B & 0SREK
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Fig. 1. Schematic diagram of experimental apparatus.
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Fig. 3. SEM observation and EPMA of Pt and
Ti for Pt/TiO,.
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Fig. 4. XPS spectra of TiO, and Pt/ TiO,.
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Fig. 5. XPS spectra of Ti2p, Ols, and Cls.
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Fig. 6. Wave-length dependence of photoassisted water decomposition by Pt/TiO,.

(a) H, evolution curves under irradiation with D, lamp and halogen lamp.

(b) Spectra for D, and halogen lamps.
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Fig. 7. Effect of Pt-deposition on TiO; on H,

evolution under irradiation with D,
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Fig. 8. Time-course of hydorogen evolution from H,O-HTO and H,O-D,0O systems.
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Fig. 9. Changes in the initial evolution rates, R,, and the amount of evolution at steady state,
[X]e, with D,O concentration in sample water.
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Fig. 11. Effect of B-rays on photoassised water decomposition.
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