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Preparation and Characterization of TiO, Nanotubes Array by Anodic
Oxidation in Anionic Modified Glycerol-Based Electrolyte
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Abstract: High-order TiO, nanotube arrays on titanium foils were prepared in glycerol-based electrolyte
containing fluorine and water by electrochemical anodic oxidation in this work. The influence of different dianion
additives, different oxidation duration and concentration of electrolyte additives on the effect of the morphology of
TiO, nanotube arrays were investigated. Results showed that the length of TiO, nanotube arrays in the modified
electrolyte were longer than the samples in the unmodified electrolyte. And with the growth of oxidation duration,
the diameter of the nanotubes increased, the wall were thinner; moreover better and longer TiO, nanotube arrays

can be prepared in the glycerol-based electrolyte with the range of the concentration of (NH,),TiFs.
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Table 1 Compositions of electrolytes using for anodizing

Electrolyte Glycerol / vol%  H,0 / vol% NH,F / wt% (NH)SO. / NHALPO. /- (NHJTIF /
(mol - L™ (mol - L) (mol - L™
Solution 1 90 10 0.5 — — —
Solution 2 90 10 0.5 0.05 — —
Solution 3 90 10 0.5 — 0.05 —
Solution 4 90 10 0.5 — — 0.025
Solution 5 90 10 0.5 — — 0.05
Solution 6 90 10 0.5 — — 0.10
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SEM top view and cross sectional(inset) images of TiO, nanotube arrays fabricated at 60 V for 2 h in a 0.5wt% NH,F

and 10vol% H,0 glycerol electrolytes with (a) 0.05 mol - L™ NH,H,PO,, (b)0.05 mol -L™" (NH,),S0,, (c¢) 0.05 mol - L™

(NH,),TiFs, and (d) unmodified sample
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Fig.2 SEM top view and cross sectional(inset) images of TiO, nanotube arrays fabricated at 60 V for 24 h in a
0.5wt% NH,F and 10vol% H,0 glycerol electrolytes with (a) 0.05 mol- L™ NH,H,PO,, (b) 0.05 mol-L™
(NH,),804, (c) 0.05 mol-L™ (NH,),TiF,, and (d) unmodified sample
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Fig.3 SEM top view and cross sectional(inset) images of TiO, nanotube arrays fabricated at 60 V for 24 h in a 0.5wt% NH,F
and 10vol% H,0 glycerol electrolytes with (a) 0.025 mol- L™ (NH,),TiFs, and (b) 0.1 mol- L™ (NH,),TiF,
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Fig.4 j-t curves during anodic oxidation in modified
glycerol-based electrolytes containing NH,H,PO,
(curve a), (NH,),S0, (curve b), (NH,),TiF¢ (curve
¢), Curve d represented the curve of the

unmodified sample
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Fig.5 j-t curves during anodic oxidation in modified
glycerol-based electrolytes containing 0.025
(curve a), 0.05 (curve b), 0.1 (curve ¢) mol - L™
(NH,),TiFg, Curve d represented the curve of the

unmodified sample
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