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ABSTRACT

Titanium dioxide (TiO,) nanoparticles coated on fly ash were synthesized and
characterized in two steps. The first step, TiO, nanoparticles were produced in two methods. In
the first method, TiO, nanoparticles were synthesized inan acid condition during the hydrolysis
and condensation reactions of titanium tetraisopropoxide at either 60 or 90 °C to obtain rutile and
anatase respectively. The average particles size was found to be 40-100 nm. In the second
method, TiO, nanoparticles found to be in the anatase phase were synthesized by the sol-gel
method and required heating at temperatures in the range of 400-500 °C for 3 h. The average
particles size was found to be 15-30 nm and the calcined temperature in the range of 600-700 °c.
At this temperature the average particles size was found to be 30-60 nm. TiO, nanoparticles were
analyzed and characterized using the techniques of XRD, SEM, TEM, FT-IR, and BET. The
correlations between crystalline phase, particles size, morphology, and specific surface area were
investigated. In the last step, TiO, nanoparticles obtained in both methods were coated on the
surface of fly ash by using ultrasonication technique. The ratio of fly ash to TiO, nanoparticles in
coating processes were 1:2, 1:4, 1:6, and 1:10. The characteristics of these particles were
investigated by utilizing SEM and EDS methodologies. The best coating result of TiO, on fly ash

was revealed to be 1:10 ratio.



