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By means of computer simulation it is possible to find those characteristics which cannot be defined experimentally. The structure of hydration layers of the dissolved particles are determined as by power interactions so by the appearance of a cavity of a certain volume which is unapproachable to water molecules. In this work, water solutions of the Lennard-Jones (LJ) particles representing He, Ne, Ar and Xe were simulated. They can be compared with each other and with pure water. It allowed us to study the influence which the particles of different size and different parameters of intermolecular “LJ particle - water” interaction exert on structure of water.

Calculations by Monte Carlo method were carried out in NVT ensemble for the systems containing 511 molecules of water and 1 LJ particle at temperature 300 K and size of cells corresponding to the density of 1 g/cm3. The “water – water” interactions were taken into account according to SPC potential. The radial distribution functions gLJ-O, gO-O, gO-H, gH-H, and also partial functions gO-O, gO-H, gH-H corresponding to different coordination numbers (CN) of water molecules were determined for water molecules in different spherical layers around dissolved LJ particle (0.0-3.3Å, 3.3-3.8Å, 3.8-5.0Å, 5.0-6.4Å, 6.4-8.0Å, 8.0-10.0Å). These layers corresponds to characteristic intervals of radial distribution function of pure water.

The distributions of water molecules with various CN were obtained for each layer. They differ from the distributions for pure water. It indicates that the state of water molecules changes in the first as well as in more distant layers. This effect is observed on the limited distance on which influence of the LJ particle on water is tangible. The non-uniform structure of the first peaks of functions gLJ-О is shown. 
Obtained spatial functions define most probable positions of the LJ particles relative to molecules of water in different layers. The environment of these molecules was divided into layers too. Discrepancies between them were found, it allowed us to consider the changes in structures around the molecules in different layers of the environment of a dissolved particle. Water molecules in coordination sphere of the LJ particle are surrounded more densely than in pure water due to additional neighbors appearing in the hydration layer. Tetrahedral neighborhood of water molecules remains and even becomes more distinct (one or two coordination spheres). As a result we obtained extensive graphic material characterizing the environment of the LJ particle of different radius in detail. This allowed us to distinguish effects of hydration caused by the presence of particles are different from water molecules in the solutions.
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