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1. Introduction 

 Lithium titanate (Li2TiO3) and lithium silicate 

(Li4SiO4) are candidates as solid tritium breeding 

materials. Li2TiO3-Li4SiO4 mixed ceramic materials 

are expected to have both advantages. Lead (Pb) is a 

neutron multiplier that contributes to the improvement 

of the tritium breeding ratio and has a lower affinity 

with tritium. The addition of Pb into Li ceramics is 

expected to have a potential advantage for efficient 

tritium recovery. In this study, effect of lead addition 

on tritium recovery for Li2TiO3-Li4SiO4 mixed 

ceramic materials was investigated. 

 

2. Experiment 

Powder samples of Li2TiO3-Li4SiO4-2%Pb were 

prepared. The sample was irradiated with neutron at 

Kyoto University Reactor (KUR) with the neutron 

fluence of 3.96×1016 n cm-2. After the neutron 

irradiation, Tritium Thermal Desorption 

Spectrometry (TDS) was performed from R.T. to 

1113 K with heating rates of 10 - 30 K min-1. 

Isochronal annealing experiment was also 

performed. The temperature was increased by every 

25 K from R.T. to 748 K and every annealing time 

was 5 min. After each annealing step, the 

measurements of Electron Spin Resonance (ESR) 

were carried out. 

 

3. Results and discussion          

 Figure 1 shows Tritium TDS spectra for 

Li4SiO4-Li2TiO3-2%Pb samples with various 

heating rates. Large T desorption was observed at 

the temperature range of 700 K. The peak position 

has shifted toward higher temperature side as the 

heating rate increased, namely 677 K, 699 K, and 

729 K for 10, 20, 30 K min-1. The activation energy 

for peak2 was evaluated to be 0.76 eV, which was 

higher than that of the powder Li4SiO4-Li2TiO2 

sample [1]. Fig. 2 shows the annihilation behavior 

of E’-center as a function of annealing temperature. 

The amount of irradiation defects was initially 

increased, then decreased quickly above 600 K. It 

was mostly disappeared at 750 K. By comparing 

Figs. 1 and 2, the recovery temperature of defects 

and T desorption were almost consistent． 

 
Fig. 1 Tritium TDS spectra for Li4SiO4-Li2TiO3-2% Pb 

samples with neutron fluence of 3.96×1016 n cm-2.  

 
Fig. 2 E’-center as a function of annealing 

temperature. 
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