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Optimization of Preparation Factors for N-doped TiO, Film by Response

Surface Methodology
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Abstract: The response surface methodology (RSM) was utilized to optimize the preparation of N-
doped TiO, film to improve the visible-light photocatalytic activity, which was measured by the photocata-
Iytic degradation of methylene blue (300 mL, 5 mg/L). The effects of sol pH, the dosage of carbam-
inde, and the calcination temperature were studied in single factor experiments. Based on the results, a
response surface model including three factors was established in Design-Expert 8.0, which could perform
ANOVO, contour and 3D curve analysis. The results revealed that the optimized condition was as fol-
lows; sol pH 7.3, carbamide 0.70 g, and calcination temperature 435 °C. The relative error was 0.20%
between the modeled and observed values.
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Fig.1 Influence of pH value on photocatalytic activity
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Tab.2 Actual and predicted values of RSM under visible light

DA B
2 A B/g c/C R R/ %

WRIGE | T
1 9 0.75 650 22.04 21.22
2 5 0.75 650 20. 68 21.28
3 9 0.50 | 500 39.19 39. 66
4 9 0.75 350 41.59 40.99
5 7 0.50 | 350 50.73 50. 86
6 7 0.75 500 58.62 58.11
7 9 1.00 | 500 22.09 23.04
8 7 0.50 | 650 41.22 41.57
9 7 0.75 500 57.38 58.11
10 5 1.00 | 500 27.29 26.82
11 5 0.75 350 26. 16 26.98
12 7 0.75 500 58.49 58.11
13 7 1.00 | 350 48.77 48.42
14 7 0.75 500 58.62 58.11
15 7 1.00 | 650 32.39 32.26
16 7 0.75 500 57.46 58.11
17 5 0.50 | 500 22.89 21.94
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Fig.4  Contour plots and 3D surface graphs of methylene blue
degradation rate showing effect of pH value, dosage
of carbamide and calcination temperature under
visible light
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