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Abstract — Nanosized TiO, particles were prepared by hydrothermal method from the aqueous peroxotitanate solu-
tion using the different carboxylic acids as an additives. The physical properties of prepared nanosized TiO, particles
were investigated and we also examined the activity of TiO, particles as a photocatalyst on the decomposition of meth-
ylene blue. The major phase of all the prepared TiO, particles was an anatase structure regardless of carboxylic acids and
a rutile peak was observed above 700 °C. The photocatalytic activity increased with an increase of hydrocarbon number
of carboxylic compounds and the highest activity was shown on the catalysts which was prepared using succinic acid as
an additive and calcined at 500 °C.
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Table 1. Preparation conditions, physical properties and photocatalytic activity of nanosized of TiO,

Sample names Modifier names Crystallite size(nm)” Photocatalytic activity k'[x10min""]?
Al Succinic acid, HOOC(CH,),COOH 16.5 1.8
A2 Malonic acid, HOOCCH,COOH 14.5 1.0
A3 Oxalic acid, HOOCCOOH 11.8 0.8
A4 Formic acid, HCOOH 12.3 0.5
A5 Acetic acid, CH;COOH 12.9 0.9
A6 Propionic acid, CH;CH,COOH 12.9 1.0

“obtained by Scherrer equation
bapparent first-order constant(k) of photocatalytic degradation of methylene blue
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Fig. 1. TGA-DTA curves of nanosized TiO, powders prepared using
different additives.
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Fig. 2. XRD patterns of nanosized TiO, powder prepared using dif-
ferent additives.
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Fig. 3. XRD patterns of nanosized TiO, powders calcined at differ-
ent temperature.
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Table 2. Physical properties and photocatalytic activity of nanosized of TiO, calcined at different temperature

Calcination temperature(°C) Crystal structure

Crystallite size(nm)”

Photocatalytic activity k'[*10min"']°

300 anatase
400 anatase
500 anatase
600 anatase
700 anatase/rutile
800 anatase/rutile

9.5 04
11.2 0.6
16.5 1.8
274 1.1
41.2 0.6
61.7 04

“obtained by Scherrer equation

bapparent first-order constant(k) of photocatalytic degradation of methylene blue
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Fig. 4. FT-IR spectra of nanosized TiO, powders calcined at differ-
ent temperature.
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Fig. 5. PL spectra of nanosized TiO, powders prepared using dif-
ferent additives.
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Fig. 7. Photocatalytic activity of nanosized TiO, powders prepared
using different additives.
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Fig. 8. Photocatalytic activity of nanosized TiO, powders calcined
at different temperature.
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