Novel method for fast synthesis of advanced superconducting and magnetic materials
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High-temperature superconductors (HTS)@thdr technologically important oxide materials are
usually obtained through solid state reaction. Timglies long-term (for tens of hours) heating of
reactants in powder form at high temperatures 8@09°C) in furnace, which is a highly time and
energy consuming process and increases produd. ddstreover, the long-term high temperature
synthesis may result in deviation from stoichiomets well as in enlargement of the ceramic grain
sizes. Therefore there is a significant worldwiffereto develop technologies to considerably reduc
the solid state reaction temperature and time.

During the last three years a new technolagg discovered and developed by our group at
Thilisi State University (TSU) for fast synthesis superconducting and magnetic oxide materials,
which we called Photostimulated Solid State Reac({lBSSR) [1]. The essence of the PSSR is the
irradiation of the mixture of starting oxides byHt in a broad spectral range from infrared to
ultraviolet with intensity sufficient for startinipe solid state reaction between the reagents iceata
in the powder mixture. We have shown that the oatibe resulting reaction exceeds the conventional
thermal solid state reaction rate in furnace byuabwmo orders of magnitude. This allows synthes$is o
advanced superconducting and magnetic materidisnageconds instead of several hours.

The novel PSSR technology developed in T8 @rresponding equipment have a very broad
application since most of the advanced ceramic maddgelike strong permanent magnets, solid fuel
cells, solar cells and catalizators are produceddiyl state reaction in high temperatures furnaces
Therefore the preparation of these materials uBIB§R can significantly reduce the synthesis time
and costs, which is crucial for applications.
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