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Research progress on fabrication of
Li,TiO; solid tritium breeder materials

LI Yun-jiao, XU Cang, LI Lin, WANG Xuan-yu, KONG Long

(School of Metallurgical Science and Engineering, Central South University, Changsha 410083, China)

Abstract: Lithium titanate (Li,TiO;) enriched with °Li is considered to be one of the most promising solid tritium
breeders because of its reasonable lithium atom density, low activation, excellent chemical stability, good compatibility
with structural materials and good tritium release characteristics at low temperatures. Recent studies on the research
progress in synthesis of Li,TiO; powders using solid reaction method and wet chemical methods were reviewed. The
research progress in fabrication of Li,TiO; pebbles using solid method, indirect-wet method and direct-wet method was
reviewed and the advantages and disadvantages of different fabrication methods were compared. The developmental
trends of the fabrication of Li,TiO; pebbles were discussed.
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Table 1 Reference technology indexes of Li-base ceramic

pebblest'? '
Index Value
Impurity/% <0.3
Density/(%TD) 8085
Sphericity >0.7
Specific surface area/( m*g ") >0.1
Open porosity/% 4-8
Grain size/um <5
Pebble diameter/mm 0.25-2
Crush probability/% <0.5
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Table 2 Recent developments in fabrication of Li,TiO5 ceramic breeder pebbles

Organization Fabrication process Pebble size/mm Density/(%TD) Grain size/pm
Spheronization granulation <1.0 80—85 =5
Wet process-dehydration 0.5-3.0 80—90 5-20
JAERI, Japan
Wet process-TiO, additional 0.5-3.0 80-93 5-25
Wet process-replace 0.2-0.3 93 15
Heating reunion 0.6-1.0 89-90 1-2.5
CEA, EU
Extrusion-carbonation 0.8—-1.5 90-94 1-2
ENEA, EU Wet process 0.2-1.0 -90 3-20
Extrusion/spheronization 0.6-1.1 75-82 5-15
SICCAS, China Li-Ti complex solution 1.08-1.32 85-91 1-3
Sol-gel method 1-1.5 83-85 5-10
CCHEN, Chile Extrusion-spheronization 2.1 60 34
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