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In this work, the single crystal FeTe0.65Se0.35 was with hydrogen saturated in a stainless steel chamber. The idea of hydrogen gas saturation FeTe0.65Se0.35 samples to effect intercalation studies molecular and atomic hydrogen on its structural and superconducting properties. According to [2], saturation with atomic hydrogen is possible as a result of thermal catalytic dissociation on Fe atoms at T ( 200 0C. Structural studies were carried out on a X-ray diffractometer DRON-3 with К(-radiation of Cu with (=1.54178 Å. It was first established that a structural phase transition occurs at a certain temperature and concentration of atomic hydrogen. We believe that the reduction of crystal system of tetragonal to the orthorhombic symmetry of the crystal lattice caused by chemical reaction of H+ ions with atoms of the test compound in the basic planes. It was established that an increase in the temperature in the reaction chamber to 250 0C also leads to an increase in the density of crystals due to a change in the parameters of the orthorhombic lattice to values а=3,4928 Å, b=3,4505 Å, c=6,0793 Å, V=73,27 Å, (δV/V=14,6 %) when placed for 5 hours in a hydrogen atmosphere with a pressure of 5 atm. Intensive growth of stresses was usually observed at such a temperature, an increase in the number of “roughness” steps and, ultimately, the destruction of crystals as a result of stratification by cleavage planes. The structural studies of the hydrogen intercalation of the FeTe0.65Se0.35 single crystal by hydrogen suggest that it should not noticeably affect the superconducting properties of this compound after diffusion of molecular hydrogen at room temperature. In contrast, intercalation with atomic hydrogen, leading to a structural transition and a strong decrease (by 15%) in the crystal cell of the crystal at temperatures of 200-250 0С, should cause a significant change in the electron-phonon interaction and, as a result, a significant change in the compound's superconducting properties.
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