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The tailored production of nanoscale materials and the flexible design of their properties for 

various applications are among the most important research areas of today. During my PhD work I 

studied the hydrothermal preparation of tungsten-oxides (WO3), tungstates (FeWO4 and Bi2WO6) 

and molybdenum-oxides (MoO3). I examined the effect of the applied reaction parameters focusing 

on the changes in the crystalline phases and morphology of the products, which play a crucial role 

in the further usability of the compounds (e.g. in (photo)catalysis, gas sensing). 

For the preparation of WO3, I first investigated the effect of FeSO4 and NH4Fe(SO4)2, 

furthermore NaClO4, Na3PO4, and Na2SO4 combined with NaClO4 in the hydrothermal reaction of 

Na2WO4 and HCl at 180 and 200 °C. FeSO4 resulted a mixture at 180 °C (hexagonal (h-)WO3, 

Fe2O3, FeWO4), while at 200 °C the product was pure FeWO4, uniquely with nanosheet 

morphology. In the case of NH4Fe(SO4)2, a mixture phase product formed. With NaClO4 additive 

orthorhobic-WO3·0.33H2O with a morphology of rectangular forms was obtained, while Na3PO4 

gave no solid phase product due to the formation of water-soluble phosphotungatates. When Na2SO4 

and NaClO4 were combined, h-WO3 nanorods formed indicating the determining role of Na2SO4 in 

crystal growth. After that, I was the first one to prepare monoclinic (m-)WO3 by one-step 

hydrothermal method without additives and clarified the role of strongly acidic pH (0.1) in the 

hydrothermal reaction of Na2WO4 and HCl. 

In the preparation of Bi2WO6 the role of the pH value of the precursor-solution in the entire 

pH range was investigated, including the strongly acidic (pH <1) and strongly alkaline (pH> 13) 

values. It was found that in the strongly acidic range plate-like Bi2WO6 formed, which transformed 

in the alkaline range into Bi3.84W0.16O6.24 phase with cube- and octahedral-like morphology. 

Studying the effects of the CrCl3 additive used in the hydrothermal preparation of MoO3, it 

was found that it resulted unique, metastable, m-MoO3 phase with nanosheet morphology. 

Monoclinic MoO3 was synthetized by a one-step hydrothermal method for the first time. 


