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Fig.1  XRD patterns of TiO

2

 films prepared at different 

deposition temperatures 
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³ 2 ijPQk_l89m TiO
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Fig.2  SEM images of TiO

2

 films prepared at different deposition temperatures: (a) T25, (b) T120, (c) T210, and (d) T300 
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Fig.3  AFM images of TiO

2

 films prepared at different deposition 

temperatures: (a) T210 and (b) T300 
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Fig.4  Transmittance of TiO
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 films prepared at different 
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Table 1  Effects of different samples on the absorbance of 

methyl orange solution in the absence of light for 8 h 

Sample Absorbance 

Initial methyl orange solution 0.677 51 

T25 0.670 96 

T120 0.665 71 

T210 0.666 40 

T300 0.666 35 
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³ 5  y^�%¹ 8 hºij¦§m�����»¼^d 

Fig.5  Absorption spectra of methyl orange solution for diffe- 

rent samples after standing for 8 h without light 
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Table 2  Photocatalytic effect of different samples 

Sample Absorbance η/% 

Original methyl orange solution 0.677 24 - 

Self-degradation (T0) 0.673 99 0.48 

T25 0.664 71 1.85 

T120 0.659 51 2.62 

T210 0.491 51 27.42 

T300 0.476 17 29.69 
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Fig.6  Absorption spectra of methyl orange solution for 

different samples after 8 h photocatalysis 
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³ 7  T300¦§Tij^st½¾lm�����»¼^d 

Fig.7  Absorption spectra of methyl orange solution for T300 

sample under different photocatalytic time 
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Table 3  Photocatalytic effect of T300 sample under different 

photocatalytic time 

Time/h Absorbance η/% 

0 0.677 24 0 

2 0.635 70 6.13 

4 0.587 15 13.30 

6 0.532 96 21.30 

8 0.476 17 29.69 

10 0.412 05 39.16 

12 0.358 42 47.08 

14 0.294 50 56.51 

16 0.232 72 65.64 

18 0.157 06 76.81 

20 0.073 69 89.12 

22 0.029 23 95.68 

24 0.006 95 98.97 

 

 

 

 

 

 

 

³ 8  �����¿À�^st½¾m�tÁÂ 

Fig.8  Color change of methyl orange solution with 

photocatalytic time 
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³ 9  T300¦§Tijf�Qlm�����»¼^d 

Fig.9  Absorption spectra of methyl orange solution for T300 

sample under different surface areas 
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Table 4  Photocatalytic effect of T300 sample under different 

surface areas 

Group number Surface area/mm

2

 Laying style Absorbance η/% 

S1 0 Tile 0.677 24 0 

S2 4 Tile 0.476 17 29.69 

S3 8 Stack up 0.375 90 44.50 

S4 8 Tile 0.290 82 57.06 
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³ 10  T300¦§ijÃÄÅLÆÇl����m��Èv 

Fig.10  Degradation effect of T300 sample on methyl orange 

under different running number 
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Abstract: TiO

2

 thin films were prepared by atomic layer deposition on K9 glass. The crystal structure, optical properties and 

photocatalytic properties of the films deposited at different temperatures were characterized by XRD, SEM, AFM, spectrophotometer and 

ultraviolet-visible spectrometer. The results show that TiO

2

 thin films prepared at 25 and 120 ºC are amorphous, and anatase structure is 

obtained at 210 and 300 ºC. As the deposition temperature increases, the grain size and surface roughness of the film increase, the 

transmittance of the film decreases and the lower the transmittance, the better the photocatalytic performance. The degradation rate of 

methyl orange solution can reach 98.97% under 24 h visible light irradiation of TiO

2

 film (2mm�2mm) prepared at 300 ºC. Increasing the 

sample surface area in a tiling manner can significantly increase the degradation rate of methyl orange solution. 

Key words: atomic layer deposition; titanium dioxide; thin film; photocatalysis 
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