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TiO2-SnO2 composites are being extensively studied due to their enhanced catalytic activity compared to bare TiO2 to be applied in heterogeneous photocatalysis. It is well-known, that composition of nanostructures affects greatly final properties of the material. So, the aim of the work is to study and compare TiO2 and TiO2-SnO2 nanocomposites (containing 10% wt. SnO2), obtained by two different methods: hydrolytic (HL) and hydrothermal (HT) and assess the influence of the synthesis method on the photocatalyst composition.

[image: image1.png]Intensity (a. u.)

3

&
g
& riomosaf A A
f
100 |
Fusoriose 1,
4 o 2 w4 s e 7
2theta (deg.)
I | EE
E § B
i HL90Ti10Sn
HT90Ti10Sn
_HL100Ti0Sn
e
_HT100Ti0Sn
—T T T T T 1
0 200 400 600 800 1000 1200

Raman shift (cm™)



Raman spectroscopy and X-ray diffraction (XRD) were utilized to evaluate phase composition of the composites. Raman spectra and XRD patterns of the samples are shown in Fig. 1. According to the obtained spectra, HL series samples present well-defined vibration bands at 144 cm-1 (Eg), 198 cm-1 (Eg), 400 cm-1 (B1g), 517 cm-1 (A1g) and 640 cm-1 (Eg) attributed to the anatase phase structure. Anatase phase main peaks of HT series are detected at 144 cm-1 (Eg), 195 cm-1 (Eg), 394 cm-1 (B1g), 517 cm-1 (A1g) and 637 cm-1 (Eg) [1], [2]. Raman spectroscopic analysis also revealed rutile peaks for HL series at 234 cm-1, 445 cm-1 and 609 cm-1 [1], [2]. Vibration bands characteristic for the structure of cassiterite (490 cm-1, 547 cm-1, 636 cm-1, 776 cm-1 [1], [2]) were not detected. That can be caused by the overlap between titanium (IV) oxide and tin (IV) oxide vibrational bands and low content of SnO2 in the samples as well as by possible incorporation of Sn4+ into the TiO2 crystal lattice. Results of the Raman spectroscopy are in a good agreement with XRD results (Raman spectroscopy being a more sensitive technic than X-ray spectroscopy also revealed the presence of < 2 % anatase phase in HL100Ti0Sn sample that was not detected by XRD analysis).
So, hydrolytic synthesis method resulted in obtaining of pure rutile modification of titanium (IV) oxide, while hydrothermal synthesis allowed obtaining of pure anatase phase of TiO2. Addition of tin (IV) oxide to the composites of HL series stabilizes anatase phase, but does not influence phase composition of the HT series samples.
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Fig.1. Raman spectra and XRD patterns
