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Gallium alkaline feldspars of the NaGaSi3Os — KGaSi;Os series are of interest as models of
solid solutions in which structural ordering largely determines their thermodynamic properties.
Under natural conditions, Ga feldspars (NaxCaix)GazxSiz+xOs were found in fluid inclusions in
sphalerite from the Almaden deposit (Spain). This fact is explained by the fact that sphalerite is a
concentrator of such rare elements as Ga and In. Ga feldspars were first studied in (Pentinghaus,
1980). Based on X-ray studies of synthetic Ga feldspars, a schematic TX diagram of solid solutions
of (Na,K)GaSi3Os feldspars was constructed and a wide range of their immiscibility was shown.
Our goal was to study the cation exchange reaction: NaGaSi3Og+KClag=KGaSi3Os+NaClaq to
estimate the limits of isomorphic miscibility, calculate the thermodynamic properties of the solid
solution, and refine the parameters of unit cells of gallium feldspars.

Glasses of the compositions NaGaSizOs and KGaSi3Os were used as initial ones. The
experiments were carried out by the ampoule method in a high-pressure hydrothermal installation at
a temperature of 550°C and P=1.5 kbar. The analysis of the experimental products was performed:
(1) solid products of the experiment — by microprobe and x-ray analysis; (2) solutions — by the AAS
method. It is shown that the distribution of potassium between feldspar and fluid is imperfect. At
the experimental parameters, the decay region of the solid solution is observed. The boundaries of
the decay region (n=5) are as follows: Xk’ = 0.14(6); Xx® = 0.88(5). Calculation of the Margules
parameters of the solid solution from the boundaries of the decay region allowed us to obtain the
following parameter values: W1=17.83(£0.18) and W2=18.37(x0.15) kJ/mol (at 550°C). The
parameters of the unit cells of solid solutions of gallium feldspars were refined.

Based on the dependence of (cos2a)*1000 on the composition of the solid solution, the point
of the structural transition C1 — c2/m was determined: this transition occurs at Xk = 0.39+0.02.

Apparently, the decay region is associated precisely with this structural transition.
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