‘.’ SYNTHESIS AND CHARACTERIZATION OF FLY ASH/TIO,
PHOTOCATALYTIC NANOCOMPOSITES

Vanja Gilja, Martina Perlog, Zvonimir KatancCic, Ljerka Kratofil Krehula, Zlata Hrnjak-Murgi

FKITMCMXIX
Faculty of Chemical Engineering and Technology, University of Zagreb

HR-10000 Zagreb, Croatia, vqgilja@fkit.hr

INTRODUCTION

Water pollution problems have been an important issue correlated negatively with
the health and the environment. One of the most important materials, used In water
purification processes like photocatalysis, Is titanium dioxide (TiO,), which is widely
used due to its high photocatalytic activity, nontoxicity and low price. Fly ash, a
waste material produced In large quantities in coal burning power plants or steel
mills, can be used as an effective catalyst carrier what results in higher catalyst
efficiency and enables easier separation of a catalyst after process.
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Figure 1 FTIR spectra of TiB 400, FA4 and FA/TiO, nanocomposite samples Figure 2 XRD patterns of TiB 400 and FA/TiO, nanocomposite samples Figure 3 Photocatalytic activity of TiB and FA/TiO, nanocomposite samples
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Table 1 Content of dye on photocatalyst after desorption process

Sample Dye %
TiB 400 6.67
FA4/16-TiB 7.95
FA4/20-TiB 14.08
TiB 400-1000x TiB 400-6000x FA4/20-TiB-1000x FA4/20-TiB-6000x FA4/20-TiB-3%-1000x FA4/20-TiB-3%-6000x FA4/20-TiB-1 5.70
Figure 4 SEM images of TiB 400, FA4/20-TiB, FA4/16-TiB-3% with different magnification (1000x and 6000x) FA4/20-TiB-3 11.61

CONCLUSIONS

» XRD analysis showed the presence of crystal phases of quartz, mullite (from fly ash, typical maximum 26.52° 20) and anatase (from TiO,, typical maximum at 25° 20).

« SEM micrographs show that TiO, synthesis results in formation of typical anatase crystal structures of different crystal sizes. The micrographs of fly ash/TiO,
nanocomposites showed modified morphology in comparison to pure TiO.,.

* The adsorption process of RR45 dye onto photocatalysts is minimal (the highest content is up to 4%).
* Fly ash/TiO, nanocomposite samples show good photocatalytic activity, especially for the sample FA4/20-TiB-1.
« Desorption process reveals that very low dye content remains on the photocatalysts after photocatalytic process.
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