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Understanding of the release behavior of bred tritium from solid breeder materials is necessary to design tritium recovery system from

blanket of a fusion reactor because permeation loss of bred tritium in the piping system or type of tritium recovery system depends on

the tritium release behavior.

Chemical form of released tritium from Li4SiO4 (from FzK), LiAlO2 (from JAERI), Li2TiO3 (from CEA) and Li2ZrO3 (from MAPI)

under various purge gas condition is discussed in this study by using the data obtained from the out-pile tritium release experiment in

JAEA. It is experimentally confirmed in this study that not a little portion of bred tritium is release as the chemical form of HTO even

when hydrogen is added to the purge gas. It is also confirmed that desorption of surface water together with liberation of water vapor

formed by water formation reaction from contact of hydrogen with solid breeder materials at high temperature gives rather high partial

pressure of water vapor in the blanket purge gas.

Tritium liberation model to represent the release behavior of bred tritium from solid breeder materials has been developed by the

present authors considering tritium migration in bulk of grain, tritium transfer from bulk to surface and surface reactions on grain.

Then, competition of such surface reactions as adsorption/desorption, isotope exchange reaction with hydrogen in purge gas and isotope

exchange reaction with water vapor in purge gas decides the portion of HTO and HT. Using the tritium release model obtained so far,

the portion of HTO or HT released from solid breeder materials is estimated and compared with observed values under various

conditions in this study.

The tritium release behavior and chemical form of tritium in the test blanket module with solid breeder under the ITER condition is also

discussed based on the estimation obtained using the tritium release model formed by the present authors.
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