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ABSTRACT

Titanium dioxide nanoparticles modified with various types and modifying
amounts of carboxylic acids (benzoic acid, cinnamic acid, salicylic acid) were
synthesized by the thermal hydrolysis reaction of titanium oxysulfate solution. Results
from X-ray diffraction (XRD) study indicated that the samples calcined at the
temperature range of 400-600 °C existed as anatase TiO.. Upon increasing the
calcination temperature to 900 °C, the sample presented as the mixture of anatase (75
wt.%) and rutile (25 wt.%) phases. In addition, an increased particle size together with
a decrease of specific surface area was observed as increasing the calcination
temperature.

Results from X-ray diffraction (XRD) study indicated that modification of
TiO2 with carboxylic acids resulted in an increased crystallite size; however no
significant difference in terms of particle size was observed upon increasing the acid
amount. Results from Brunauer, Emmett and Teller (BET) specific surface analysis
showed that the modification by carboxylic acid with different mole ratios resulted in

an increased specific surface area. Scanning electron microscopy (SEM) and
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transmission electron microscopy (TEM) revealed an agglomeration of almost
spherical particles in all samples and the size of particles increased upon
increasing the calcination temperature. It can also be seen from the EM results that
different molar ratios of carboxylic acids has no significant effect on the particle size
which is in agreement with the results from XRD analysis. Photocatalytic study
indicated that the carboxylic acid-modified titanium dioxide has higher activity than

that of bare TiO, and commercial TiO2 (Degussa P25).



