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Preparation of Highly Crystalline TiO2 Mesoporous Films by Anodizing without
Post-annealing

Tsuji, Etsushi
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Highly crystalline Ti02 mesoporous films were prepared by anodizing in a hot
glycerol electrolyte containing phosphates without post-annealing at more than 450 . Applied potential
during anodizing became more precise by using the three electrode system. The formation rate of the
anodic film was increased by increasing basicity of the electrolyte. The small amount of phosphate
species containing the anodic films induced crystallization of the film during the anodizin?. In
addition, highly crystalline anodic films can be obtained by anodizing in the lower basic electrolyte
containing phosphates at high applied voltage more than 20 V.



160

10 nm

20V
450

SEM EDS
GDOES
160 | | l |

N Ng T .

= L . o12l3vys pt s Cottrell equation
o g A ' 11 = nFAD 2, 12112

<EE 120 "5 oos- . {'r we ]

ki L 1 o= ———tm2

. - € ool i A nFc,D2 ~ |
2 oLt L f

(2] — a M [ —
< e 0Ty 6

(o)

°

4

c

)

c

=

@)

Fig.1 (a b

@

1V vs Pt

Fig.1

3Vvs Pt

Fig.1

Fig.1la



20

V
20V 3%
80V
EDS
a0V
XRD
1 1 1 1 5L
=
s 8 =
Fig.2 8 =
L
S Sl o 8 S
2 z — = ~ N
I A X2
§
g
© (d) 80V
>
2
o
=
I I I I -
(a) KOH L
g - e o _Jyaov
_ o
= -
=
_ - | A L (@) 20 V
= S
5 = | | | 1 1
; =
-g ] 20 30 40 50 60 70 80
> 20 / deg. (Cu Ka)
g (b) Phosphates - Fig. 3
= 2
3 8 =
<3 =S l
= <
MK
L l L L L

20 30 40 50 60 70 80
26 / deg. (Cu Ka)

Fig2 (a) (b) 450




38 2014 254-259

E. Tsuji, Y. Taguchi, Y. Aoki, T. Hashimoto. P.
Skeldon, G E. Thompson and H. Habazaki,
orphological Control of Anodic Crystalline
TiO, Nanochannel Films for Use in
Size-selective Photocatalytic Decomposition
of Organic Molecules, Appl. Sruf. Sci. 2014,
301, 500-507

15
2015 82 2015 3
15-17
” 48
2015 3 6
2015
2015 1 27-28
TiO,
31
2014 11 20-21

Etsushi Tsuji, Yoshiaki Taguchi, Yoshitaka
Aoki and Hiroki Habazaki, Nanostructural
Control and Photocatalytic Application of
Anodic TiO, Nanochannel Films, 10th
International Symposium on Electrochemical
Micro & Nanosystem Technologies, 5-8
November, 2014, Okinawa Convention
Center, Okinawa (Japan)

Etsushi Tsuji, Photoelectrochemical
Applications of Crystalline TiO, Nanochannel
Films Anodized in Fluoride-free Electrolytes,
International Conference of Smart Systems
Engineering 2014, 15-17 October, 2014,
Denkokuno-mori, Yonezawa (Japan)

Etsushi Tsuji, Formation and Applications of
Anodic Crystalline TiO, Mesoporous Films,

Academic exchange, 13 October, 2014,
Harbin  Engineering University, Harbin
(China)
2014 2014
9 2728

TiO,

130 2014 9

22-23

Etsushi Tsuji, Yoshiaki Taguchi, Yoshitaka
Aoki and Hiroki Habazaki, Size-selective
Photocatalytic Decomposition of Organic
Molecules Using Anodic Crystalline TiO,
Mesoporous  Films, 20th International
Conference on Photochemical Conversion
and Storage of Solar Energy, 27 July-1
August, 2014 , Maritim Hotel Berlin, Berlin
(Germany)

Cyclic Voltammometric Study of the
Formation of Crystalline TiO, Mesoporous
Anodic Films in Hot Phosphate/glycerol
Electrolytes 30

20 2014 6
28-29

Shiki Matsuura, Etsushi Tsuji, Yoshitaka Aoki
and Habazaki Hiroki, Cyclic Voltammometric
Study of the Formation of Crystalline TiO,

Mesoporous  Anodic  Films in  Hot
Phosphate/glycerol Electrolytes, 2n
International Symposium on Anodizing

Science and Technology, 4-6 June, 2014,
Gateaux Kingdom Sapporo, Sapporo (Japan)

2014
2014 1 2829
TiO,
86
- TiO,
- 2014 1 31

Etsushi Tsuji, Yoshiaki Taguchi, Yoshitaka
Aoki and Hiroki Habazaki, Structure Control
of Mesoporous Anodic Crystalline TiO, Films
by Changing Basicity of Hot
Phosphate/glycerol Electrolytes, The 224th
Electrochemical Society Meeting, 27 October
— 1 November, 2013, San Francisco (USA)

http://labs.eng.hokudai.ac.jp/labo/elechem/

()

TSUIJI, Etsushi

80610443



