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Abstract: In this study, we fabricated anodic aluminum oxide (AAO) membrane by two step anodizing
process for pH detection. The structural properties were observed by X-ray diffraction (XRD) and field

emission scanning electron microscope (FE-SEM). Electrochemical measurements of the pH sensor have
been performed in capacitance-voltage (C-V) and drift rates. The characterization of AAO membrane
exhibited high sensitivity (99.1 mV/pH) at second anodizing time of 4 min.
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Fig. 1. XRD pattern of polycrystalline structure with y
~(AlsO3)1 23 phase. That was confirmed by JCPDS card;
01-075-0921.

Fig. 2. Surface FE-SEM anodic
aluminum oxide membrane with various second anodizing

time: (a) 1 min, (b) 2 min, (¢) 4 min, (d) 6 min.
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Fig. 3. Cross-sectional FE-SEM micrographs of anodic
aluminum oxide membrane with various second anodizing
time: (a) 1 min, (b) 2 min, (c) 4 min, (d) 6 min.

g Ay FF4ks Al AL Wk
719 ge] FA7F wakA gk A7
A Wgte 2 92 vAE AS ¢ F Utk B
T A9 7179 278 FAE E 14 A

a9 45 AAO %] %@ pH 94 C-V F4
g Eoelt, C-V H4e pH 3 £4%E pH 11 44
o2 W3AlA 7iv FAs9Y. agxn &AL
capacitance®] HYZ Coax®] 50%9 o2 Ao
ot 22t FF4s Al wE pH #AEE 633
mV/pHel A 99.1 mV/pHE 4% @& ehdch
AlbO; 9] pH A= fast response siteol] 2]3]
A [910], 7 BE AW pH ZEE # 19 F
g3t $4E AR AEE 23 FF45 At
S 4R R 3o AE A9 HE7ZF 991 mV/pH
Z 78 A4 FA5HAY. ol 23 $FAHE A9
7l wel 7)1ge] A FA F7F sk GSAt
3} &FulE 2 pH S99 H= WAoo HH A=A
7] W&ot}

EF 224 FAksh A7HE 6 CE Fte AlztE A
Ao Ax:E 94 #F4sAEY ol capacitance™
EHA ] wl#sta FA v sh=dl, AzbE A
Hel FAZ AA Frkste pH &l ®HAH|
o8] pH &ofo] 7] Qto Z83 Soj7tA £3)
o HFAS FAE Q&) BE7 A2s

a9 5% 297 543 HAE 25 vz Al#e
7NE Ao wE EeXE ZaE 2§ agto)

o H FEE
we} 7] 2ol

AL
o
-
I
&

Y

-

Voltage (V) Voltage (V)

Fig. 4. Normalized C-V curves response of anodic
aluminum oxide membrane in different pH buffer solution
with various second anodizing time: (a) 1 min, (b) 2
min, (c) 4 min, (d) 6 min.
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Fig. 5. Drift rate of anodic aluminum oxide membrane

with various second anodizing time in pH 7.
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Table 1. Pore size, thickness, sensitivity and drift rate of

AAO membrane with various second anodizing time.

Secord Pore Drift
anodizing : Thickness Sensitivity a
. size rate
time (nm) (mV/pH)
(mi (nm) . (mV/h)
min)
1 63.1 126.3 63.3 0.36
2 94.7 221 67.5 0.38
4 126.3 5157 99.1 0.36
6 136.8 642.8 715 0.39
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