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Zirconium alloys and the processes of their formation are widely investigated using various methods, for example [1-3]. Under creation of heat-resistant zirconium alloys it is necessary to take into account not only structural factors but it is consider the heterogeneity of the structure and dispersion strengthening phases. The main problem of zirconium alloys under service conditions as the material of shells of fuel elements of the active zone of the nuclear reactors are radiation growth and radiation creep due to anisotropy of α- zirconium. An important problem is the study of the processes of intermetallic phases formation in zirconium alloys of complex composition. 

The aim of this work is to research the combined processes of growth and surface segregation of intermetallic particles in binary and ternary alloys based on zirconium.
Research of the following alloys: Zr-1.03at.%Fe; Zr-0.51at.%Fe; Zr-0.51at.%Fe-M (M = Nb, Sn, Ta, Cr) were made. We used mössbauer spectroscopy on the 57Fe nuclei in backscattering geometry with the registration of internal conversion electrons (CEMS). X-ray spectral analysis of the surface using the spectrometer "Camebax MBX 268". X-ray using the DRON-3.0 in Cu-k( radiation, transmission electron microscope EM-200 and scanning electron microscope JEOL JSM-840. 
According to microstructural data we estimated the size of the inclusions, and the average distance between them in alloys for different temperatures of annealing on electron microscopic data observed abnormal grain growth and subgrain zirconium matrix alloys, since the temperature T=720 K. The average size of the included values, which in the deformed alloys 100−200Å, increases with annealing in 3−4 times, and the average distances between inclusions from values of 300−400 Å increase in 3−5 times, depending on the composition of the alloy.
The increase of surface concentration of iron atoms in the composition of the intermetallic particles correlates with the increase in the size of inclusions with increasing the annealing temperature of the alloys. It is seen that a significant increase in the degree of enrichment takes place, starting from annealing temperatures of 900 K while increasing the size of inclusions starting with 45 nm.

To determine the diffusion coefficient of iron in migrating and growing intermetallic particles may be used the data about the increase of the concentration of iron, since the decrease of the concentration of zirconium is due to the partial substitution of the surface layer of zirconium matrix alloys. As a result of simple calculations we will receive the value of the diffusion coefficient of iron atoms in interme metal enable DFe=3.5·10-3 cm2/s, lower than the diffusion coefficient of Fe atoms in the alpha- zirconium (2.5·10-2 cm2/s). Given the structure of Zr3Fe phases(Zr0.75Fe0.25), Zr2Fe(Zr0.67Fe0.33) we can assume that the diffusion of iron atoms occurs in the directions [100] and [001], respectively. Perhaps the inclusion of intermetallic phases are oriented in these directions, and the process of segregation of intermetallic inclusions in subsurface layer during the annealing of deformed alloys is reversible.
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