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APPLICATIONS AND FUTURE OF MOLTEN FLUORIDES

Kazuo Furukawa
Tokai University, Institute of Research and Development, Hiratsuka, Kanagawa, 259-12 (Japan)

Fluorides of the 1st~s4th group metallic elements in Periodic Table are thermo-chem-
ically most stable compaunds.Therefore, molten salts composed of these fluoride mixtures
are most typical jonic liquids useful for several industrial purposes. (A) One of the
most significant past and present applications is the salt bath {NaF-Na3A1Fg) for aluminum
electrolvsis invented by young French and American engineers just 100 years ago. (B) One
of the most promising and ambitious future applications might be the utilization of 7LiF-
BeF-ThFg-UF¢(PuF3) or similar for several nuclear energy systems (Molten Salt Reactors),
incTuding fission, fusion, spallation and their synergetic systems. The above salts are
excellent_multipurpose-medium suitable for heat transfer, nuclear reaction and engineering
(no radiation-damage) and chemical processing by single phase. The following are typical
proposals for MSRs : (Bt1) MSBR(breeder reactor)(Oak Ridge N.L.) was a brilliant histarical
project. However, it has to have (a)larger electric capacity, (b)core-graphite exchanging
over a period of years, (c)continuous chemical-processing most difficult to develop, and
(d)still unsatisfactory slow breeding. (B2) At first, small MSCR(converter reactor)power
stations should be developed not only eliminating the problems (a),(b)&(c) but also keeping
the conversion-ratio % 1,00 ideal for operation and non-nuclear proliferation as predicted
by our 150MWe~MSCR design. (B3) Afterwards, larger MSCR power stations could be developed.

(B4) As a next project for 21st century, a high-performance fissile material breeder AMS8
Accelerator(Spallation)M.S.Breeder should be developed applying a big molten salt target,
synergetic system composed of centralized AMSBs and batch-chemical process plants and many
Tocal small or large MSCRs could distribute a simple and economical molten-fluoride Th
fuel-cycle (useful for trans-U elements incineration and non-nuclear proiiferation) all
over the world. (C) The above solvent LiF-BeF2 is extremely similar to Mg0-Si02 melt in
structure and physical properties in reduced-temperature scale. Furthermore, LiF-NaF-Befj
melt is similar to Mg0-Ca0-Si02 melt, which is the main constituent of earth-mantle, The
latter study will be preceded by LiF-NaF-BeF, melt in Tlower temperature & pressure.There-
fore, MSRs might be said to be the * simulation of earth-mantle.’
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