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       The vanadates of trivalent metals, including lanthanides, are well-known due to their attractive magnetic, electronic, optical, interfacial and luminescent properties. Particularly, BiVO4 is so far one of the most promising photocatalytic materials for water oxidation and pollutants degradation. In this work, photocatalytic properties of the mixed Bi1-xPrxVO4 orthovanadates (x= 0.04, 0.1, 0.2, 0.3, 0.4, 0.5, 0.7, 0.9) were studied. Submicro-crystalline powders of these materials as well as nominally pure BiVO4 and PrVO4 compounds were prepared by a standard solid-state reaction technique at 800ºС. It was revealed that as prepared Bi1-xPrxVO4 materials exhibit two types of the structures.  The “pure” BiVO4 and the Bi-richest Bi0.94Pr0.04VO4 materials show monoclinic fergusonite (distorted sheelite)-type structure, whereas the Bi1-xPrxVO4 compositions with x>0.4 adopt tetragonal zircon-type structure. Phase separation region between these two types of structures occurs in the Bi1-xPrxVO4 system at 0.04<x≤0.4. Average grain size is within 100-300 nm and the microstrains values are changed within 0.01-0.10 %.
       UV-Vis spectra show that increase of Pr in Bi1-xPrxVO4 composition leads to monotonous blue shift of absorption edge and corresponding broadening the band gap Eg: from 2.60 eV for BiVO4 to 2.94 eV for PrVO4. On the contrary, specific surface area of powders increases in this row: within 0.9-6.6 m2/g.
       In general, the dependence of photocatalytic activity on the ratio Bi/Pr is non-monotonic, since it is the result of the influence of several factors. Photocatalytic testing in process of safranin T degradation show that samples with monoclinic structure have maximum activity despite the fact that they possess a minimum specific surface area (about 1 m2/g). However, these samples also have minimal Eg value – 2.60-2.63 eV. The latter, obviously, is decisive. The local maximum of activity is observed in the field of coexistence of the monoclinic and tetragonal phases (at x=0.3) which can be associated with maximal values of microstrains. The samples with tetragonal zircon-type phase exhibit the lowest activity.
