
 
 

Collaboration study between NIFS and Kyushu Univ. 
has been performed for the design and experiment of a 
Flibe loop in the FFHR. Solubility and diffusivity of 
hydrogen isotopes in Flibe and Flinak were determined so 
far, and redox control of Flibe was successfully proved 
using a Be rod immersed in Flibe. The chemical form of 
tritium generated in Flibe was changed to a molecular form 
of T2 by the reaction of 2TF+Be→BeF2+T2. Tritium 
recovery from neutron-irradiated Flibe was also 
numerically simulated as seen in Fig. 1.1) Close agreement 
between experiment and calculation is obtained. 
     A He-Flibe counter-current extraction tower of Fig. 2 
is designed for the continuous recovery from the primary 
Flibe loop of the FFHR-2 conceptual design. The tower is 
packed with Rashig ring to keep good contact between He 
and Flibe and is operated at 500oC. Tritium is efficiently 
recovered from the Flibe flow by He purge gas in this 
tower design.2) 
     Special attention is paid to tritium permeation in the 
overall Flibe/He loop. In order to achieve stable and safety 
operation of FFHR-2, 1.5 MCi/day of tritium generated in 
the Flibe blanket is recovered under conditions of very low 
tritium inventory. At the same time, tritium is recovered by 
the He-Flibe extraction tower, and reactor heat is recovered 
by the heat exchanger with the total tritium permeation rate 
less than 10 Ci/day.3) Tritium migration and local inventory 
is estimated based on the primary Flibe loop and the 
secondary He loop shown in Fig. 3.4) The Flow rates of 
Flibe and He and temperature conditions are shown in the 
figure. So that, oxide coating with low tritium permeability 
is inevitable for the safety 
operation of FFHR-2.5) 
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Fig. 3 Primary Flibe loop and secondary He closed Brayton cycle for FFHR-24) 

 
Fig. 2 T concentration in He-Flibe extraction tower 

 

Fig. 1 T release curve from neutron-irradiated Flibe1) 
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