VA=A ¥RV s iign 5 p ke

Gib 3 @l AT S I 5Ll W 215 5 55 00 2 s

S e S s lal o 53 (T O gl S|

G335 9 S 95 pady Olslu daad

‘/;’{j:u" Lgw e olSls {J/jﬂ L;w.zb{.d oS
CAY/20/40 s alas 5 5dy —4Y/2Y/¥4 ¢ dlas 2l )

oS>

63b3 el SIVL o 4 o el e 05,80 I S o llae ol s 4 VL oL b (THO) (il 4enST sladl ) 550 wll Wy
Lg Vo o b SIS G 5 ok s el W sg 5 ol Y5 e T Il caddlae nl 5s ol sy
Wiy e e 5 S SaelS 4 e Jlims e ge S8 L 0L adls T o 53 el A5 gl e 53 T O grlnS]
g5 3 s SN O sSans Son g Al e a3 Ll Il (S5 se sl 4B S 13 o 3 s ol s by s 4]
iz (B N5 S 2T S pasie 5 485 13 e 35 (AFM) Ll 65,8 oSy S s (FESEM) e[S
wdd i s S les 4N s RILTL Bl 5 &S o a5 |y Sl o8 o i o5l @35 5 SUs pa L gld Jub s SIS
oSS S ol SIISE Y il bl g e sl 35S B 6y I 55 5 Slo maa b sbad st
LA ool 5 6 i 031l 55 5 Vb o b a5 el 555 2 ps2 d>fﬁmft>,;\p,u AP

Yo oii b sls oLl I s iS0)« SUS sy o il s iS5l o 53 (5T & el becnST 1 S AUST (Lo

Developing of morphology and ordering of TiO, nanotube arrays by
two-step anodic oxidation in organic electrolyte

N. S. Peighambardoost and F. Nasirpoori

Department of Materials Engineering, University of Sahand
(Received 19 May 2013, accepted 27 July 2013)

Abstract

Highly ordered anodic TiO, nanotube arrays have attracted great attention due to fast electron transport and high surface - to -
volume ratio. In this work, firstly, the effect of different surface characteristics on the structure, tube morphology and
ordering of titanium oxide nanoporous films were investigated and then highly ordered anodic TiO, nanotube arrays were
produced by two-step anodic oxidation. Current transients were recorded during the potentiostatic anodization. Morphology
of the TiO, nanotube arrays were studied using field emission scanning electron microscopy (FESEM) and atomic force
microscopy (AFM). We found that anodic oxidation of titanium after electropolishing produces the most homogeneous TiO,
nanotubes with a high ordering degree across the surface. FESEM images show that TiO, nanotube formed on
electropolishing surfaces exhibits a smooth surface at the top of the grown film. By contrast, TiO, nanotube formed on
mechanical polishing surfaces exhibits a rough top surface and different tube sizes. As a results, The requisites for the
fabrication of extremely regular arrays of valve metal oxide nanotubes are the electropolishing of the valve metal and a two-
step anodization process.

Key words: two-step anodizing, electropolishing, mechanical polishing, organic electrolyte, high ordered nanotubes.
E-mail of corresponding author: nasirpouri@sut.ac.ir
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