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Films of titania (TiO,) and titania modified with gold nanoparticles (TiO,:Au) were synthesized by a sol-gel method
on substrates of glass, aluminum, and aluminum with a layer of nanotextured aluminum or porous anodic alumina.
The photocatalytic activity of the samples was investigated in an aqueous solution of the antibiotic tetracycline
hydrochloride (TC). TC decomposition was observed in the presence of all samples as a reduction of the solution
optical density in the range below 500 nm. Titania was inthe crystalline anatase phase with incorporated spherical
gold nanoparticles primarily of sizes 1-10 nm after heat treatment at 400°C. Modification of TiO, films with gold
nanoparticles on glass or aluminum substrates did not increase the photocatalytic activity of the samples. It was
found that complexes of TC with AI** in solution formed only in the presence of gold nanoparticles in the film either
in the dark or with UV irradiation.

Keywords

gold nanoparticles titania film aluminum substrate photocatalytic destruction tetracycline hydrochloride

Translated from Zhurnal Prikladnoi Spektroskopii, Vol. 81, No. 6, pp. 901-906, November—December, 2014.

References, (18)

1. E. V. Skorb, E. A. Ustinovich, A. I. Kulak, and D. V. Sviridov, J. Photochem. Photobiol., A, 193, 97-102 (2008).
2. D. W. Bahnemann, S. N. Kholuiskaya, R. Dillert, A. I. Kulak, and A. I. Kokorin, Appl. Catal. B, 36, 161-169
(2002).

3. P. V. Kamat and D. Meisel, C. R. Chim., 6, 999-1007 (2003).CrossRef

4. N. V. Gaponenko, V. S. Kortov, N. P. Smirnova, T. I. Orekhovskaya, I. A. Nikolaenko, V. A. Pustovarov, S. V.
Zvonarev, A. I. Slesarev, O. P. Linnik, M. A. Zhukovskii, and V. E. Borisenko, Microelectron. Eng., 90, 131-137
(2012).

5. N. V. Gaponenko, T. I. Orekhovskaya, I. A. Nikolaenko, O. P. Linnik, M. A. Zhukovskii, N. P. Smirnova, and S.
Ya. Prislopskii, Zh. Prikl. Spektrosk., 77, No. 3, 465-469 (2010).

6. O. Linnik, N. Smirnova, M. Zhukovskiy, T. Orekhovskaya, A. Asharif, V. Borisenko, and N. Gaponenko, Adv.
Sci. Eng. Med., 5, 281-286 (2013).

7. O. Linnik, E. Manuilov, S. Snegir, N. Smirnova, and A. Eremenko, J. Adv. Oxid. Technol., 12, 265-270 (2009).
8. N. Smirnova, V. Vorobets, O. Linnik, E. Manuilov, and G. Kolbasov, Surf. Interface Anal., 42, 1205-1208
(2010).

9. O. Linnik, N. Smirnova, O. Korduban, and A. Eremenko, Mater. Chem. Phys., 142, 318-324 (2013).

10. H. De Ruyck, H. De Ridder, R. Van Renterghem, and F. Van Wambeke, Food Addit. Contam., 16, No. 2, 47-56
(1999).

11. C. Trautweina and K. Kummererc, J. Chromatogr. B: Anal. Technol. Biomed. Life Sci., 15, 889-890 (2012).
12. G. Zurhelle, E. Muller-Seitz, and M. Petz, J. Chromatogr. B: Biomed. Sci. Appl., 739, No. 1, 191-203 (2000).


http://link.springer.com/journal/10812
http://link.springer.com/journal/10812/81/6/page/1
mailto:nik@nano.bsuir.edu.by
http://link.springer.com/accesspage/article/10.1007/s10812-015-0040-0?coverImageUrl=https%3A%2F%2Fstatic-content.springer.com%2Fcover%2Fjournal%2F10812%2F81%2F6.jpg

13. S. Yahiat, F. Fourcade, S. Brosillon, and A. Amrane, Int. Biodeterior. Biodegrad., 65, 997-1003 (2011).

14.Y. M. Slokar and A. M. Le Marechal, Dyes Pigm., 37, 335-356 (1998).

15. S. Eustis and M. A. El-Sayed, J. Appl. Phys., 100, 044324 (2006).

16. J. Rodriguez-Fernandez, J. Perez-Juste, P. Mulvaney, and L. M. Liz-Marzan, J. Phys. Chem. B, 109, 14257—
14261 (2005).

17. B. Carlotti, A. Cesaretti, and F. Elisei, Phys. Chem. Chem. Phys., 14, 823-834 (2012).

18. S. Schneider, M. O. Schmitt, G. Brehm, M. Reiher, P. Matousek, and M. Towrie, Photochem. Photobiol. Sci., 2,
1107-1117 (2003).





