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Abstract

Titanium dioxide nanotubes (TNTs) were prepared from titanium (Ti) plate by anodization
with varying proportions of water (0-20 wt%) mixed in glycerol (GR), and fixed NH,F concentration
at 2.5 wt% as electrolyte. Anodization process was carried out at potentiostatic of 30 V for 60 min
of all samples. The surface morphology and crystal structure of TNTs were investigated by field
emission scanning electron microscopy (FE-SEM) and X-ray diffraction (XRD), respectively. The
results showed that the increase of diameter and decrease of density of TNTs were strongly
depended on the increase of water proportion. The crystal structure of TNTs was slightly changed
from Ti to TiO when adding water in the electrolyte solution. These results were affected from an
increase of current density by ionized water during anodization process when increasing water
mixture in GR. Moreover, the increase of water affected the increase of water drop angle on TNTs

surface, which showed hydrophobic property of the surface.
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Figure 1 Schematic diagram of apparatus setup (left) and growth mechanism of TNTs (right).
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Figure 2 Schematic diagram of water contact
angle mesurement on the surface of

TNTs.
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(@) H,O 0 wt.%

(b) H,0 5 wt.%

Figure 4 FE-SEM images of TNTs anodized in electrolyte with varying H,0 at (a) 0, (b) 5, (c) 10, (d)
15, (e) 20 wt% and (f) side and bottom image of TNTs for H,O at 20 wt%.
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Figure 5 Relation of tube density and diameter
of TNTs anodized in electrolyte with
varying H,O at 0-20 wt%.
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Figure 6 Histograms of diameter of TNTs anodized in electrolyte with varying H,O at (a) 0, (b) 5,

(0) 10, (d) 15, (e) 20 wt% and (f) average diameter of TNTs.

3.4 wams”‘ams’mﬁﬁmué’uﬁamﬂﬁq
U7 8 uansns e uduiuduesanym
Fudaveaiuuiuin TNTs nsedluaisavans
Bulninslavidifiusunm H,0 unndnefy WudnAY
Fuiaveniives TNTs A uLnT umuwuia
vouduiugudnaraad svesiofiiugadu g

A9AAABINUIUWITEUBY Khudhair wazauy [20]

225

uazilonainan FE-SEM Tugudl 4 wuinszezsing
i%ﬂ’i’m‘i’i@lﬁm@ﬂ%ﬂ esnndiviedifivuadnnin
unsndegdnadludnislowsouifisuiuseiues
vieflwajnd Sedsnaremdnidosuunnsgiud
shlenALmeITas TNTs iftsannTunueaau
Deauunesguiiiuiu Imaa%maléfmﬂammi

o

7 (1) (Wenzel’s model) a \‘1



Thai Science and Technology Journal (TSTJ)

Vol. 28 No. 2 February 2020

! T X 11 o)) i T v i J
H_O 20 wt% o)
Ti (100) TIO (200)

2 Ti (102)
A

Ti(110) Ti(112)

A

T T T
Ti (103)

A

1 1 1 I I 1

H O 15wt%

H O 10wt%

1 1 1 1

0O
HZO 5wt%

Intersity (@au)

HZO Oowt%

I
IL.
I
il

TiOy Anatase database

.J..J.. ol

TiO database

1 n ] n

Figure 7 XRD patterns of
TNTs

anodized

Ti database

in  electrolyte

with varying H,O

1

[1]
40

30

cos(0) =rcos(0,) (1)
dle 0 e ﬂ'mué’uﬁammﬁmu TNTs; 0, A® A1
uududaveathuuudy Ti; r fo dudsyAndvase
AUNYIY

Wer1duuseans auvenu (1) dan
U

v

U

%iamamamummamawwuﬂwmm

e

wavynlvveavandainiefuiuindudalad Tne
vinUszansarnlunisiinans HA Taunn vl

luszendldlunmsviriandienldd [21] wilugy

AUNFUREEAUIUDS TNTs 7 H,0

3

7 8 aziulad

1 9] ¢ @ 6" q&’ £ a0 q’J’ Qg‘;
WINAU 20 1Uas 3 uAlasuIutn Jatanas 19l

Wenduvatesnlendinaauuiinaiiviiues
TNTs WowIsuilsuiugudu lnedudinanluan

A1 as dwalviAnyuduianeatididnanas AU

226

70
at 0-20 wt%.

9 [22]

210 T T T T
180
150

1204

1100

0
o
1

o
o
1

Contact angle (°)

w
o
1

T T

T
10 15 20

H,0 (wt%)

[

Figure 8 Water contact angle on TNTs anodized
in electrolyte with varying H,0 at 0-20
wt%.



Ui 28 avuil 2 qunwius 2563

215815 Imemansuazinalulad

Figure 9 Schematic diagram of oxide covered

on TNTs anodized in electrolyte with

H,O at 20 wt%.
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