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Abstract: We fabricated the electrolyte-dielectric-metal (EDM) sensor on the base of AAO (anodic
aluminum oxide) template with variation of the anodizing temperature. When a surface is immersed or
created in an aqueous solution, a discontinuity is formed at the interface where such physicochemical
variables as electrical potential and electrolyte concentration change significantly from the aqueous phase
to another phase. Because of the different chemical potentials between the two phases, charge separation
often occurs at the interfacial region [1]. This interfacial region, togeter with the charged surface, is
usually known as the electrical double layer (EDL) [2]. The structural and electrochemical properties of
AAOQO sensor were investigated for applications in capacitive pH sensors. To change the thickness of the
AAO template, the anodizing temperature was varied from 5C to 20T, the thickness of the AAO
template invreased from 300 nm to 477 nm. The pH sensitivity of sensors with the anodizing temperature
of 20C showed the highest value of 56.4 mV/pH in the pH range of 3 to 11. The EDM sensor with the
anodizing temperature of 20°C exhibited the best long—term stability of 0.037 mV/h.
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Table 1. Purity and manufacturer of material was used at
process.

. Purity
Process Material Manufacturer
[%]
perchloric 600 Samchun pure
acid ’ chemical Co., Ltd.
Electro -
Jishin Daejung
POISIINE  Eihanol 99.99 Chemicals and
metals Co., Ltd.
1st, 2nd Oxalic acid, 9.0 Samchun pure
aodizaing anhydrous ’ chemical Co., Ltd.
Chrominum First Kanto chemicla
. (VD) oxide grade Co., Inc.
Etching - <
Phosphoric 855 Samchun pure
acid ’ chemical Co., Ltd.
Pore Phosphoric 5.0 Samchun pure
widening acid ’ chemical Co., Ltd.
Table 2. Fabrication diagram and conditions for the

anodic aluminum

Process Experiment

Electro-Polishing 10C, 20 V, 2 min

1st anodizing 0C, 40 V, 60 min

Etching 65T, 120 min

2nd anodizing 07T, 40 V, 3 min

Pore widening 45C, 15 min

Crystallizing 500C, 120 min

221 Z¥F=  OH#=

ksl dFujFe ¥ 2 dw ojnAZ #EE)
71 #ske] FARRAIEAW A (field emission scanning
electron microscope-Philips, X1.30S FEG) =A< 3}
Ak A4S st ol ~¥Hy AH (Vacuum
Device Inc., MSP-19)& o] &3le] Pt ¥ S 3%
o 30% 7t F#3FAT)

EISE %9 AA = C-V (capacitance-voltage) 5
q4& = | E=d o] LCR (Fluke,
PM6306)E AF&3te] Z743tdth D.C. A2 1 Vol
A4 V7HA], 100 mVA ®istste S48 95, AC
S 50 mV, 120 HzZ 7Fsto] pHE 9 (Daejung

S I
= T

Chemicals and Metals Co., Ltd., standard buffer
solution) ¥ 3}ol| u}e} capacitance® 733+t

2.2.3 PH #3510 M2 stability S5

PHE el eHgdS glstr] flate] s dol=d
= dole #37] (Agilent, 34970A)5 o]&3lo] =&}
Atk PH 7 &l A 24A17F SA4& AAskien, 14
7 Ao sk PHE Yol we} 548 5435
A3, pH €92 standard buffer solutions ©]-83}5)

B . .‘ )
FYAL 2Y LYY rE )
Fig. 1. Surface FE-SEM images of AAO template.

Anodizing temperature was (a) 5C, (b) 10T, (c) 15T,
and (d) 20C.
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Fig. 2. Cross-section FE-SEM images of AAO template.
Anodizing temperature was (a) 5C, (b) 10T, (¢) 15T,
and (d) 20TC.
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Fig. 3. Capacitance-voltage curve of AAO template.
Anodizing temperature was (a) 5C, (b) 10T, (c) 15T,
and (d) 20TC.
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Fig. 4. Stability curve of AAO template with different

anodizing temperature at pH 7.
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