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Effects of Calcination Temperature
on TiO2 Photocatalytic Activities
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The nanosized TiO; photocatalysts were prepared by the hydrolysis of TiCl; and calcined at different temperatures.
The resulting materials were characterized by TGA, DSC, XRD, and TEM testing techniques. XRD, TEM, and
BET measurements indicated that the particle size of TiO, was increased with rise of calcination temperature and
surface area was decreased with rise of it. The prepared TiO; photocatalysts were used for the photocatalytic
degradation of congo red. The effects of calcination temperature, TiO, loading, the initial concentration of congo

red, and usage frequencies were investigated and the rate constants were determined by regressing the experimental

data. Calcination is an effective treatment to increase the photoactivity of nanosized TiO, photocatalysts resulting
from the improvement of crystallinity. The optimum calcination temperature of the catalyst for the efficient deg-
radation of congo red was found to be 400°C. The rate constant was decreased with increase in the initial con-
centration of congo red and increased with increase in the TiO, loading. In the case of TiO; photocatalysts, the
photocatalytic activity wasn't greatly affected by the usage frequencies.
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Table 1. Effect of calcination temperature on TiO. par-
ticle size and surface area

Calcination Rutile Particle sizenm) Syrface
temperature(°C) fraction(%) Rutile Anatase area(m”/g)

200 0 - 7.68 260.1
400 0 - 11.04 137.9
600 0 - 36.46 215
800 979 25714 9326 1.38
Degussa(P-25) 215 4810 2670 428

ma

Fig. 4. TEM images of TiO: prepared by TiCl: (a) as
prepared, calcined (b) at 400C, (c) at 600, and
(d) at 800C.
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Table 2. Effect of calcination temperature of TiOz on the
photodegradation rate

Calcination temperature(’C) k(10 %min ) P

25°C 0.837 0.940

200°C 1328 0.977

300°C 2792 0.981

400°C 318 0.993

500°C 2872 0.978

600°C 2.375 0.990

800°C 1.071 0.987
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Table 3. Effect of initial concentration of congo red on
the photodegradation rate

Co(mg/L) k(10 min™) Y

25 21.313 0.889

50 12.997 0.993

100 3.185 0.993

200 1.564 0.99%5
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