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Table 1  Raw material ratio of samples (molar ratio) 

Sample 

Tetrabutyl 

titanate 

Absolute ethyl 

alcohol 

Deionized 

water 

a 1 196 4 

b 1 184 16 

c 1 167 33 

d 1 100 100 

e 1 33 167 

f 1 13 187 

g 1 8 192 
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Fig.1  XRD patterns of TiO

2

 prepared with different ratios of  

deionized water to tetrabutyl titanate 
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Fig.2  XRD patterns of bentonite and TiO

2

/bentonite samples 
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Fig.3  SEM image of TiO

2 

sol 
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Fig.4  SEM image (a) and EDS mapping of Ti element (b) for  

sample g 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

¿ 5  fR gyz SEMªÄ 

Fig.5  SEM images of sample f (a) and g (b) 
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Fig.6  Absorption-desorption isotherms of nitrogen on bentonite 

and TiO

2

/bentonite samples 
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� BET surface area, median pore diameter and 

maximum pore volume of samples 

Sample 

BET specific surface 

area/m

2

·g

-1

 

Median pore 

diameter/nm 

Maximun pore 

volume/cm

3

·g

-1

 

Bentonite 53.064 8.821 0.117 

a 246.323 5.707 0.351 

b 253.760 7.584 0.481 

e 234.589 6.622 0.388 

g 153.662 5.972 0.229 
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Fig.7  Adsorption and photocatalysis curves of samples (a) and 

pseudo first-order kinetic plots of MB Degradation (b) 
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Preparation and Properties of TiO

2

/Bentonite Composite 

Photocatalytic Materials at Room Temperature 
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Abstract: In a reaction system using water as the main solvent, the stable TiO

2

 nanocrystal sol was synthesized under the mild conditions 

of atmospheric pressure and low temperature (70 

o

C) through the improved sol-gel method with controlling tetrabutyl titanate to fully 

hydrolyze and slowly polymerize. TiO

2

/bentonite composite photocatalytic material was further prepared by the loading of TiO

2

 

nanocrystal sol on the surface of bentonite. XRD, SEM and BET were adopted to analyze the structure and morphology of as-prepared 

samples, and the photocatalytic activities were also investigated. The results show that the large water addition amount is conducive to the 

formation of TiO

2

 nanocrystals. When the molar ratio of deionized water to tetrabutyl titanate is higher than 167:1, the anatase TiO

2

 

nanocrystals appear in the sol system. TiO

2 

nanocrystals are mainly loaded on the surface of bentonite rather than being embedded into the 

structure between bentonite layers. However, compared with a pure bentonite, the TiO

2 

loading significantly increases the specific surface 

area of the material. When the molar ratio of deionized water to tetrabutyl titanate is 192:1, the composite photocatalytic material shows 

the highest photocatalytic activity under UV light, and the degradation rate to methylene blue can reach 93.8%. 

Key words: TiO

2

; bentonite; adsorption; photocatalysis; sol-gel method 
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