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In this research by use of a sol–gel method we produced nano-crystalline powders Y1-xCaxFeO3 (х = 0.1; 0.2; 0.3; 0.4). By methods of scanning electron microscopy (SEM, JSM-6380 LV), high resolution transmission electron microscopy (HRTEM, 100 BW) and X-ray diffraction (XRD, DRON - 4) the phase structure, size and morphology of the formed nanocrystals Y1-xCaxFeO3 were investigated.  Element composition supervised by a method X-ray spectral microanalysis (XRSMA, INCA Energy-250). The magnetic properties of the nanocrystals Y1-xCaxFeO3 were investigated by vibrating magnetometer.
X-ray phase structure analysis of pellets (for all represented above structures х) has shown that crystallization is finished at a temperature of 750°С. Diffraction patterns of powders with all values of х (х = 0.1; 0.2; 0.3; 0.4), annealed at 750°С show one crystal phase YFeO3. However the interplanar of distance of this phase differ not only from reference crystallogram, but also among themselves depending on different values of х. Besides according to diffraction, phases Y2O3, Fe2O3, CaO, CaCO3, YOCl, Y2(CO3)3 are absent in samples, that also indirectly proves alloying of ferrite yttrium by calcium. This fact is also proved by the results of X-ray spectral microanalysis. The mass part of each element practically corresponds to its content in stoichiometric formula.
The research by methods scanning electron microscopy and transmission electron microscopy demonstrated, that the powders Y1-xCaxFeO3, received after annealing at 750°С, are homogeneous, their particles have a spherical form with an average size 40 nm.
The research of the magnetic characteristics of the produced powders has shown that they have high- coercivity ferrite properties. The powders Y1-хСахFeO3 are characterized by the very large values of coercive force, which increases significantly with increased concentration of calcium (Нc = 1.03 кOe and 1.65 кOe for х = 0.4 and 0.1 accordingly). It is necessary to add, that any of the investigated ferrite does not reach magnetic saturation in fields 8 кOe. We suggest that annealing with calcium increases magneto crystal anisotropy of Y1-xCaxFeO3 which results in the growth of Нc.
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