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Table 1  Chemical formula and purity of the materials 

Material Chemical formula Purity 

Ti foil Ti 99.6% 

Ethylene glycol (CH

2

OH)

2
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Ammonium fluoride NH

4

F AR 

Nitrobenzene C

6

H

5

NO

2

 AR 

Acetone CH

3

COCH

3

 AR 

Ethyl alcohol C

2

H

5

OH AR 

Hydrochloric acid HCl AR 

Deionized water H

2

O 

Electrical 

resistivity>18 

MΩ·cm 
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Fig.1  Experimental facility 
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Table 2  XRD results of the samples 

Sample Lattice distance/nm 

Crystal 

size/nm 

Crystallinity/% 
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Fig.5  UV-vis absorption spectra of the nitrobenzene aqueous solution degraded by one-step TiO
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Preparation and Structural Control of Novel Hierarchical TiO

2

 Nanotube Arrays and 

Photocatalytic Performance of Nitrobenzene 

 

Zhang Yiyang, Gu Di, Wang Baohui 

(Northeast Petroleum University, Daqing 163000, China) 

 

Abstract: Highly ordered TiO

2

 nanotube arrays (2-step TiO

2

 NTs) were prepared via a facile two-step anodization method. The micro 

morphology, crystal form, elemental composition and photoresponse were characterized by SEM, EDS, XRD and UV-vis DRS, respectively. 

SEM images show that the morphology of 2-step TiO

2

 NTs changes greatly, exhibiting a superior array effect. At the same time, the UV-vis 

DRS indicates that the range of photoresponse shifts towards long wave obviously. Nitrobenzene was used to be a target organic pollutant 

to characterize the catalyst performance. The results reveal that nitrobenzene can be degraded by the 2-step TiO

2

 NTs effectively, and the 

photocatalytic activity of 2-step TiO

2

 NTs is much better than that of the 1-step TiO

2 

NTs. The photocatalytic degradation efficiency of 

nitrobenzene is improved remarkably. The efficiency improvement is caused by the highly ordered structure of the 2-step TiO

2

 NTs which 

increases the specific surface area of the photocatalyst. Therefore, the optical channel is increased, photoabsorption region is broadened 

and the photo-quantum efficiency is improved.  

Key words: TiO

2

 nanotube arrays; photocatalysis; nitrobenzene; degradation of organism 

 

Corresponding author: Wang Baohui, Ph. D., Professor, Provincial Key Laboratory of Oil & Gas Chemical Technology, College of 

Chemistry & Chemical Engineering, Northeast Petroleum University, Daqing 163000, P. R. China, E-mail: wangbh@nepu.edu.cn 


