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Production of non-isotropic materials as a nanoscaled crystals is of great interest in modern material science. It is caused by the not uniform properties of such materials in different crystallographic directions which would become stronger owing to nano- range dimension. Layered molybdenum and tungsten oxides are the structural analogues and these oxides possess strongly anisotropic structure. In this study a chemical behavior of these substances in the precipitation reaction with nitric acid from aqueous solution of their ammonium salt under T = 100oC and pH=1 have been investigated. The nano-crystal deposition occurred under WO3 and MoO3 concentration, and supersaturation equal ~ 4·105, and ~ 2.3·106 respectively. The WO3 nano-platelets with 10nm thick and 100 nm diameter (Fig 1.a) and MoO3 nanorods with 500 nm cross-section and 10 µ length, (Fig 1.b), were precipitated. As a result the hexagonal phase for both WO3 (PDF 85-246) and MoO3 (JCPDS 21-569) were obtained. The DTA data recorded for these substances up to 500oC in air show identical character of thermal transformation of these substances to monoclinic β-WO3 (PDF 43-1035) and orthorhombic α-MoO3 (PDF 05-508) at T = 390-400oC. Most intensive Raman lines at 967, 685, 223 and 122 cm-1 attributed to the bridge O-Mo(W)-O banding coincided for both compounds, but IR spectra measured for these oxides are essentially different. IR spectrum of WO3 shows intensive bonds ascribed to H2O and OH adsorbed. Thus it is established that under equal reaction conditions tungsten forms a more water-held structure. Under the same temperature h-WO3 transformed into the monoclinic β-WO3 (P21/n) phase while h-MO3 does into the orthorhombic (Pbmn) α-MoO3.
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Fig.1. SEM images: a) WO3 nanoplatelets b) MoO3 nanorods.
