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Some phases of the In-S system can be useful for modern technology in the role of the luminescence materials. For the controlled synthesis of these compounds the information concerning the phase diagram is necessary. The thermodynamic investigation of In3-xS4 and In2S3 phases is the major task of this work. The problem of low values of vapor pressures for indium sulfides we bypass using the method of auxiliary component. When hydrogen (or hydrogen sulfide) reacts with indium sulfides at the temperature above 400 (C, the equilibrium type as (1) is easily reached:
S<in solid indium sulfides> + H2 (H2S;     (p = pH2S/pH2,
(1)
An assessment of the value of (p, which refers to the chemical potential of sulfur in solids, enables one to find the fruitful information on the phase under study and allows one to estimate the partial vapor pressure of sulfur (pS2) at indium sulfides. For the investigation of the equilibrium (1) the photometric method for the H2S – detection in the gaseous phase has been used. 
The following algorithm was applied.

(1). Indium-sulfur alloys of the different compositions were prepared and grinded then into a powder. Then the weights of alloys (0.3‑0,8 g) were introduced into the pressure-tight optical silica cuvettes. 
(2). These cuvettes were filled with hydrogen up to the pressure values of 104-105 Pa and then sealed. 
(3). An annealing procedure and quenching was fulfilled. 

(4). The concentration (pressure) of H2S was measured in UV part of spectrum using the SF-spectrophotometers. The values of partial pressure of H2S were calculated starting from the optical density D at the wave of maximum absorption ((197 нм) and from the area under curve D = f((). Then the values of (p and pS2. were calculated.
(5). The annealing temperature was changed. After that the steps No. 3 – 5 are recycled. 
As a result of the fulfilled examination the P-T – diagram for the “Indium  ‑ Sulfur” system was traced in the region of T = 375 ‑850 (С and xS = 49,9 ‑ 59,9 mol. %. It was detected that at the temperature T<725 С, the patial sulfur vapor pressure (pS2) does not exceed the value of 1 torr.

