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for Stably Supplying Fuel Tritium to Fusion Reactors
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D-T fusion reactors need deuterium (D) and tritium (T) as their fuel. Since tritium does
not exist in nature, it is necessary to produce tritium artificially by neutron irradiation of a
lithium-filled blanket. Lithium titanate (Li,TiO3) has been recognized as one of the primary
candidates for tritium breeder because of its good tritium release and its low activation.
Addition of H» to the inert sweep gas at the blanket has been proposed for enhancing the
release of the generated tritium from the breeder material. However, Li>TiO3 is reduced in a H»
atmosphere at an operating temperature above 600 C, which will lead to degradation of the tritium
release characteristics. The reduction of Ti in Li,TiOs from Ti*" to Ti*" is accompanied by
mass decrease due to decrease in oxygen content of Li»TiOs. In this study, development of Li>TiO3
with added Li was attempted to improve its resistance to deoxidization at high temperatures.
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Fig.2 Fusion reactor blanket.
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Table 1 Shape and characteristic of tritium breeder.
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Fig.3 LixTiO3 pebbles.
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Fig.4 Color of LiTil9 pellet after reduction and
oxidation.
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Fig.5 Weight change of Li,TiO3 by thermogravimetry.
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Fig.10 Mixtures of LiOH - H,O and H,TiO3 powders.
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Fig.12 X-ray diffraction patterns of Li,TiOs with added
Li compared to those in JC-PDF-Card.
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(a) Li,TiOs with added Li (b) Jet grinding powder

Fig.13 Fine grinding of Li,TiO3; with added Li.

Gel pebbles

Fig.14 Pebble fabrication technique by sol-gel method.
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Fig.15 Result of sintering temperature and sintered
pebbles.
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Tritium Breeder (LI>TIO3)
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Fig.16 Mock capsule of fusion reactor blanket.
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Fig.17 Neutron irradiation experiment of tritium breeder.
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Fig.18 Tritium purge experimental of tritium breeder.
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