STUDY INTO «MELTING-CRYSTALLIZATION» OF SILVER THIOGALLATE BY THE STATISTICAL THERMAL ANALYSIS METHOD
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The action of heat treatment of a liquid phase on «melting-crystallization» processes of a silver tiogallate, AgGaS2 were studied by the 1500 cycles of statistical thermal analysis method (STA). It is shown that the melting temperature of solid phase increases asymptotically due to rise in the preliminary melt overheating. It is found a hysteresis dependence of the melt supercooling on its overheating, and an extreme rising dependence of the crystal nucleation rate on melt supercooling. The results of investigations are discussed within the frame of crystal chemistry model of cationic sub-lattices.
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The phase equilibria data are presented for two binary systems (LiCl-KCl and K2O-Nb2O5) which are received by thermal and oscillation method of Phase analysis. 
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According to many data the melting temperature (Tm) of silver thiogallate (AgGaS2) can be ~ 960-1040o C [1-3].  The main reason of such «Tm swing» is various thermal prehistory of the compound synthesis. In this study the initial AgGaS2 sample is synthesized at T = 1050 oC by two-temperature method with use of high pure components [2]. Then the sample of ~ 10 gram was exposed in quartz ampoule to 1500 cycles of statistical thermal analysis (STA) due to consequence increase of upper cycle temperature (Tu) on 2-10 oC after each 20 cycles up to Tu = 1150 oC. It is found that the average Tm of these 20 cycles STA is increase up to Tm = 999 oC. Then the STA is repeated due to consequence decrease of Tu up to 989.2 oC.  In this case Tm is consequence decrease up to the equilibrium melting temperature Tem = 989.2 ( 0.5 (C. The average melt supercooling (ΔTm) increase non-monotonic up to ~70 oC due to Tu rise, Fig., curve1. The curve 2 is obtained at Tu decrease, and it forms a clear temperature «eight-like hysteresis» with the nodal point of intersection of both curves 1-2 at an overheating of 20(. It is shown that the upper peak of crystallization temperature Tc increase up to 989.2 oC at decrease of initial melt overheating, up to zero. The dependence of crystal nucleation rate on the melt supercooling is non-monotonic, and it is increased due to ΔTm → 70 oC.  
The fundamental reasons of the found dependence of the real melting temperature on upper STA cycle temperature Tm = f(Tu), or thermal prehistory of the compound is discussed for ternary sulphide and oxide compounds







