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     Multi-component fluoride mixtures are the only available media for the development of new environmentally appropriate and energy saving technologies for the aluminum production. To reduce the electrolyte liquidus temperature the NaF-KF-AlF3 ternary mixtures with low cryolite ratio can be used. The supposed operating temperature region for this technology is 750-850oC that corresponds to the KF-NaF-AlF3 electrolyte compositions with cryolite ratio 1,3-1,7. 
     The liquidus temperatures in the KF-NaF-AlF3 molten mixtures at the [KF]/([KF]+[NaF]) ratio ranging from 0 to 1 and at the fixed values of ([KF]+[NaF])/[AlF3] ratio equal  to 1,3; 1,5 and 1,7 have been measured by the thermal analysis method. The liquidus curves for electrolytes with CR 1,3-1,7 have a complicated form with one minimum and one maximum (Fig.1). The obtained transition temperatures reproduced within 5°.
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Fig.1. Liquidus temperature in the NaF-KF-AlF3 system with different cryolite ratio
     The alumina solubility in the KF-NaF-AlF3 melts with CR=1,3 and 1,5 at 800°С was determined by the isothermal saturation technique with potentiometric control of the saturation concentration. The EMF of the concentration galvanic element Pt|melt+Al2O3  (saturated)||melt+Al2O3 (dissolved)|Pt  depends on the concentration of alumina dissolved in the electrolyte. The EMF equal zero corresponds the equality of the alumina concentration in both parts of the element. Alumina solubility decreases with potassium fluoride substitution by sodium fluoride.

