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Especial attention of researchers in Russia and abroad is paid to synthesis and study of ZnO- and TiO2-based materials. They can be used for preparation of gas sensors, solar cells, photocatalysts etc. It should be noted that the photocatalytic properties are of especial interest. The photocatalytic activity of these oxides is determined by several factors, and the major ones are particle size and defect concentration, which in turn strongly depend on the synthetic procedure. Thus, the aim of this work was to investigate the mechanism of ZnO and TiO2 formation from corresponding hydroxides under hydrothermal conditions by in-situ heat flux calorimetry.
In the present work, initial gels of zinc hydroxide were precipitated from zinc nitrate and ammonia solutions. For the preparation of amorphous TiO2·nH2O gel, TiO(NO3)2 stabilized by concentrated HNO3 was added dropwise to the excess of ammonia solution. Precipitates were filtered on a glass filter and washed with distilled water. Final products (Zn(OH)2 and TiO2·nH2O) were treated under hydrothermal conditions directly in the calorimeter cell.
Total heat effect of the reaction of zinc hydroxide dehydration was found to be ∆H(ZnO)=9.7±0.2 kJ/mol, while in the case of titania exothermal effect was registered (∆H(TiO2)=–9.2±0.2 kJ/mol). As a rule, dehydration of amorphous hydroxide is an endothermic effect connected with water removal. This is the case in course of zinc hydroxide dehydration: two interfered exo- and endothermic peaks can be found on calorimetric curves. The XRD analysis of intermediate products proves that the first peak corresponds to Zn(OH)2 crystallization (wulfingite) - exothermal effect, and the second one - to wulfingite dehydration with ZnO formation (endothermic effect), and resulting effect is endothermic. On the contrary, under hydrothermal conditions decomposition of amorphous titanyl hydroxide is accompanied with immediate crystallization of freshly formed amorphous oxide and resulting effect is exothermic. According to XRD, TEM and BET, the samples obtained upon completion of calorimetric experiments are: TiO2 - anatase (d=13 nm); ZnO – zincite (d=25-45 nm).
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