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Fig.1  Sketch of anodic oxidation device 
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Table 1  Processing parameters of hydrogenated TiO
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H@r-TNAs 95 0.3  5  Air 450 °C, 3 h 30 

H@p-TNAs 98 0.3 2  Air 450 °C, 3 h 30 

H@hp-TNAs 98 0.3 2 Air 450 °C, 3 h 30 
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« 2  ±w��²O SEM³´ 

Fig.2  SEM images of H@r-TNAs (a), H@p-TNAs (b) and H@hp-TNAs (c) 

 

 

 

 

 

 

 

 

 

 

« 3  H@r-TNAsO Ti 2p_Bµ XPS¶ 

Fig.3  High resolution XPS spectra of H@r-TNAs for Ti 2p 
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« 4  ±w��²O XRD«¶q H@hp-TNAsOWPPF·¸Y¹ 

Fig.4  XRD pattern of as-prepared samples (a) and WPPF results 

of H@hp-TNAs (b) 
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Table 2  Peak intensity ratio of anatase (101) and (004) 
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H@r-TNAs 1.27 

H@p-TNAs 0.23 

H@hp-TNAs 0.07 
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Table 3  Fitted March coefficient r
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March-Dollase function 
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H@r-TNAs 0.9812 1.2834 

H@p-TNAs 0.5240 1.2286 

H@hp-TNAs 0.2698 1.2443 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 5  ����� TEM�HR-TEM�� SAED�� 

Fig.5  TEM (a, c), HR-TEM images (b, d) and SAED pattern 

(insets in Fig.5b, 5d) of as-prepared samples:          

(a, b) H@hp-TNAs and (c, d) H@r-TNAs 
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 6  �������������������� !" Nyquist 

Fig.6  CV curves (a), GCD curves (b) and Nyquist plots (c) of as-prepared samples 
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Fig.7  Sketch of <001> preferred orientation and carrier 
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Abstract: Hydrogenated TiO

2

 nanotube arrays exhibit good electrochemical performance, which can be further improved by constructing anatase 

<001> preferred orientation structure within TiO

2

 nanotube arrays. The anatase TiO

2

 nanotube arrays with different degrees of <001> orientation 

were prepared via adjusting the Glycol-H

2

O ratio in anodization process and the subsequent annealing. After electrochemical hydrogenation, the 

as-prepared samples with different degrees of <001> orientation were characterized by SEM, XPS, XRD, TEM and electrochemical measurements. 

The effects of preparation process on <001> orientated structure were investigated. The mechanism of the enhanced electrochemical properties by 

orientated structure orientation was discussed. The hydrogenated TiO

2

 nanotube arrays with highly <001> orientation delivered the charge specific 

capacitance as high as 17.31 mF·cm

-2

, which is attributed to the synergetic effects of hydrogenation and <001> oriented structure. 

Key words: hydrogenation; TiO

2

 nanotube arrays; <001> preferred orientation; electrochemical performance 
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