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Preparation of Nano-Structural Metal Oxide Photo-Catalyst using

for Water Splitting
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Abstract

Nanometric-sized nitrogen-doped titanium oxide (TiO,«N,) powders
were synthesized through two emulsions method. In which two solutions
of reverse emulsion, one containing Ti** chelated with citric acid
aqueous droplets and the other agueous ammonia droplets, with the same
water/oil (w/o0) ratio are mixed together to form a slurry of titania
precursor. Then the precursors are recovered and calcined to form
TiO,.«N, at various temperatures.

The precursors were characterized by FTIR, XRD, DTA/TGA, TEM,
ED and XPS, and those mechanisms for the evolution of crystalline
powders in two emulsions method was proposed and discussed in the
context of the microstructure. It reveals that the preparatory conditions
were the molar ratio of citric acid/titanium isopropoxide = 3, ammonia
concentration = 22 %, reaction temperature = 50 °C, calcination
temperature = 500 °C, a nanometric-sized TiO,.,N, with average particle
size at 4-6 nm was synthesized. Furthermore, the obtained powder was
also examined by XPS, exhibits the existence of Ti, O and N, in evidence
of TiO,4N, produced. The powder demonstrates a binding energy at 2.78
eV measured by UV-visible spectrum.

Finally, photocatalytic experiments for producing hydrogen was
examined in methanol solution by utilizing 25 mg nanometric-sized Pt (6
wt%) /TiO,«N, powder, and 580 pumol hydrogen was produced in 2 h

remarkably.





