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Fig.1 Schematic diagram of anodic oxidation reactor
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Table 1 Effect of anodic voltage on inner diameter (D) and
length (L) of nanotube in NH4F/ ethylene glycol

electrolyte
Voltage/V 10 20 30 60
D/nm 35 60 75 185
L/nm 1365 3450 2000 1562
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Fig.2 FE-SEM top and cross-sectional images of nanotube arrays for 20 h under different voltages in NH4F/glycerol electrolyte:

() 10V, (b) 20 V, (¢) 30 V, and (d) 60 V
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Fig.3 FE-SEM top and cross-sectional images of nanotube arrays for 15h under different voltages in NH4F/ ethylene
glycol electrolyte: (a) 20 V, (b) 40 V, and (c) 60 V
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Fig.4 FE-SEM top and cross-sectional images of nanotube arrays under 20 V for different times in NH4F/glycerol electrolyte:

(a) 15 min, (b) 30 min, (c) 2 h, and (d) 40 h
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Fig.5 Effect of anodic time on length of nanotube in NH4F/
ethylene glycol electrolyte (60 V)
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Fig.6  Effect of water content in NH4F/ethylene glycol electro-
lyte on surface morphologies of nanotube arrays (20 V,

2 h): (a) 1% and (b) 5%
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Fig.7 I-t curve under 10 V in NH4F/glycerol and NH4F/ethylene
glycol electrolyte
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Growth Mechanism of TiO, Nanotube Arrays on Titanium Substrate in
Organic Electrolyte

Tao Jie, Tao Haijun, Bao Zuguo, Wang Ling
(Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)

Abstract: TiO, nanotube arrays were prepared by anodic oxidation at a constant potential in organic electrolytes (NH4F/glycerol,
NH4F/ethylene glycol). The effects of anodic potential, anodic time and electrolyte composition on the nanotube morphology were
investigated. A growth mechanism of TiO; nanotube arrays in organic electrolytes was proposed. The results indicated that a much wider
range of anodic voltage and longer anodic time for the preparation of TiO, nanotube arrays were required in organic electrolytes.
Furthermore, TiO; nanotube arrays with different morphologies could be fabricated in organic electrolytes with different water contents.
The large coefficient of viscosity and the low oxygen content of the organic electrolytes improved the growth velocity of the nanotubes, at
the same time controlled their corrosion velocity, resulting in forming longer nanotubes in the electrolytes. Since the growing velocity of
nanotube arrays in NHjF/ethylene glycol was bigger than that in NH4F/glycerol, longer nanotubes (64 um) could be obtained in
NH4F/ethylene glycol.
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