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Creation of gallium-containing solid electrolytes (SE) with mainly ionic conduction is an actual task because with the given electrolytes it is probable to carry out thermodynamic investigations of gallium-containing semiconductor connections. Gallium-containing semiconductors, for example gallium arsenide, occupy one of the leading positions in the list of functional materials for electronic devices. 
The most typical properties of SE are transport ones, connected with the mechanism of ion transfer: electric conductivity, electron diffusion and ionic transport number. Diffusion constants can be expressed as the product of defect density on ionic mobility, therefore, measuring diffusion constants one can get the information on the character of defects and their mobility. It is often convenient to compare electric conductivity and diffusion. 
In this work instrumentation of diffusion constants, transport numbers and electric conductivity were carried out on the tabletted samples with the density close to radiographic one. Definition of diffusion constants were carried out with the method of controlled potentiometry. In the experiment there was used potentiostate PS-7M with the computer processing results.Electric conductivity instrumentation was carried out by means of construction of locus vector on impedancemeter Z-1000P.
 The character of isothermal dependence of electric conductivity and diffusion constants for the system Na2SO4(Ga2(SO4)3 is comparable to the dependence of electronic transport numbers on the structure. The order of diffusion constant values determined experimentally (DGa3+=10-15(10-17 sm2/s), testifies that ions Ga3+ participate in the transfer in a cell with gallium-containing SE, but not Na+ (DNa+=10-1(10-5 sm2/s). In this work the area of solid solutions in the system Na2SO4(Ga2(SO4)3: 2 – 8 mol.  % of the alloyed addition was determined. In this sphere of compositions the minimal transport numbers, maximal electric conductivity and diffusion constants are observed. In this connection it is established, that optimum compositions can be used as for thermodynamic researches of gallium-containing semiconductor connections, and for alloyed addition of semiconductor materials by microdoses of gallium.
