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The motivation for study selenides of lead and mercury is due to their unique electrophysical properties, which may be use in micro- and optoelectronics for creation photosensor and photodetector. Substitution of Pb ions in crystal lattice of Pb selenide on Hg makes it possible to formation solid solution in PbSe-HgSe system with varying properties. It should be noted, that production of solid solution in which chalconenides are taking part, has the problem of compound segregation and therefore the using synthesis procedure is significant.
To take into account literary data about production substitution solid solution in cadmium-mercury-tellurium system by ion-exchange substitution, and also our experimental data on production solid solution in PbSe-SnSe system, we can consider this method of synthesis for formation substitution solid solution films on the base PbSe-HgSe as promising.
Thermodynamics assessment of possibility ion-exchange substitution reaction of Pb in solid phase PbSe films on Hg from water solution, which includes iodide complex mercury, is evidence about high possibility of occurrence this process(
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The series of experiments on ion-exchange synthesis from solution with different composition were carried out at temperature in range of 293-353 K and thin films, which has different colors from light gray up to brown, was obtained.  On the X-ray pattern one can see only a cubic phase with NaCl structure with periods, which decrease with increase of concentration mercury salt in the reactor and increase of process temperature that was interpreted as formation HgxPb1-xSe substitution solid solutions.
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