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Sintering Properties of Li2TiOs Tritium Breeder Powder by
Combustion Synthesis Process

Abstract

Lithium titanate (Li2TiO3) is known to be a low-activation ceramics for use in
tritium breeding. A new approach has been developed to produce the high purity,
fine-grained lithium titanate (Li2TiOs). This technique is based on a combustion
synthesis process in which the components are mixed in aqueous solution,
simultaneously auto-ignited, and finally synthesized to the desired fine—-grained
particles. The combustion synthesis using glycine as a fuel was studied in order to
prepare a fine, active and high purity powder that could be cold compacted without
binder or lubricant and sintered to a high density (>80% theoretical density) at
relatively low temperature (< 1,000°C) and short sintering time (< 4 hours).
Systematic studies and the microstructure and surface morphology of the powder and
sintered pellet were carried out to optimize various parameters such as sintering

temperature and time.
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Fig. 1. Experimental procedure for combustion synthesis

Fig. 2. SEM micrographs of the Li2TiOs powders made by solid state reaction
sintered at ; (A) 850°C for 3h, and (B) 1000°C for 3h
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Fig. 3. SEM micrographs of the LizTiO3 powders synthesized by combustion
reaction sintered at ; (A) 550°C for 3h, (B) 700°C for 3h, (C) 850°C for 3h,
and (D) 1000°C for 3h
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Fig. 4. Grain size values of synthesized powder with sintering
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Fig. 6. SEM micrographs of the Li2TiOs pellet synthesized by combustion
reaction sintered at ; (A) 850°C, and (B) 950°C for 4h



Fig. 7. SEM micrographs of the Li>TiOs pellets synthesized by combustion reaction;
(A) surface morphology for pellet sintered at 1100°C for 4h, and
(B) fracture morphology for pellet sintered at 1200°C for 4h
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Fig. 9. Linear expansion rates curves of

pellets heat-treated up to 1300°C
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