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In-situ observation of gas retention behavior in Be using TEM equipped with a mass spectrometer
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Changes in Tritium Release Behavior of Li,TiO3-Li4SiOs Mixed Ceramic Materials
by Lead Addition Rate
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Effect of irradiation dose on tritium release behavior of neutron irradiated Li,TiO3-Li14S104 mixed ceramic
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[1] Zhou Q, et al. Journal of Nuclear Materials, 2019, 522: 286-293.
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Comparison of tritium recovery behavior in Li2Ti0O3-L14S104 ceramic pebbles
and powder irradiated with neutron

*Guangfan Tan', Asahi Sanfukuji?, Shiori Hirata?, Qilai Zhou®, Yasuhisa Oya?,
Yingchun Zhang!
Univ. of Sci. and Technol. Beijing, 2Shizuoka Univ. *Wuhan Univ. of Technol.

Comparison of tritium release behavior for Li,TiOs3-LisSiOs ceramic pebbles and powder was
investigated by Thermal Desorption Spectroscopy and Liquid Scintillation Counter. It was found that the
tritium release temperature and activation energy of Li,TiO3-LisSiO4 ceramic pebbles and powder are
different, and the diffusion process mainly controls the tritium migration.
Keywords: Li>TiO3-LisSiO4, Trititum release, Neutron irradiation, Diffusion coefficient, activation
energy
1. Introduction

As an advanced tritium breeder material, the biphasic Li»TiO3-Li4SiO4 ceramic pebbles have been
paid wide attention for its high lithium content, good tritium release performance, low neutron activation
behavior, and excellent mechanical property [1]. At present, the tritium release of lithium-based ceramics
is mainly studied in powder, which cannot reflect the actual tritium release behavior of ceramic pebbles
filled in the blanket. In this paper, the tritium recovery properties in powder and pebble of Li>TiOs-
Li4SiO4 biphasic ceramic irradiated with neutron were investigated, respectively. This experimental
result will provide new theoretical guidance for the tritium release behavior of breeder material in the
future.
2. Experiment

The Li,TiO3-Li4S104 ceramic was neutron irradiated with thermal power of IMW by using the
pneumatic tubes 2 (Pn-2) at Kyoto University Research Reactor, which is a light-water moderated tank-
type reactor. After neutron irradiation, the samples were sent to Shizuoka University for tritium release.
The total trittum (HT and HTO) and trittum gas (HT) release performance for Li,TiO3-Li4SiO4 ceramic
were investigated by TDS from R.T.-1113 K with a heating rate of 30 K.
3. Conclusion

The major chemical form of released tritium for all the

S0
samples by TDS was tritiated water (HTO), but the release behavior g " Tokmin Pcalflf\ -

was quite different among the samples. Fig. 1 shows the tritium £ N

TDS spectra for Li>TiO3-LisSiO4 powder with different heating % ._-:,.r"; N

rates of 10 K/min, 20 K/min, and 30 K/min, respectively. Two major ‘g / \\
release peaks can be seen for all tritium TDS spectra at different 2

heating rates. In terms of 30 K/min, peak 1 can be clearly seen at : . ; .
729 K, which can be attributed to the tritium diffusion process. With o r.::[,emm ::T) o

the heating rate decreasing, the tritium desorption peak was shifted Fig. 1 Tritium release curves for

toward the lower temperature side. Moreover, the experiment alsO 1 Ti05-Li.SiOs  ceramic as a

found that the tritium for ceramic pebbles was larger than that of 7 o0 of heating rate.
powder under the same heating rate.
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