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Abstract : In order to investigate the electrochemical propertied of titanium electrode for electrolysis,
manganese oxide was electrodeposited on surface of mesh titanium by pulse voltammetry. The
morphological changes and impedance results of manganese oxide electrodeposited electrode
were analyzed by SEM and EDX. The size of electrodeposited manganese oxide on mesh titanium
was increased with first cycle pulse time increase, and approximately 100 non-uniform man-
ganese oxide was grown at 10 ms pulse polarization time. Charge transfer resistance(Ry) of near
the overpotential was analyzed by EIS measurement and the feasibility of prepared electrode was
evaluated by the overpotential calculated from Tafel plots.

Keyword : Pulse electrodeposition, Manganese oxide, Differential Pulse Voltammetry, Tafell Pot,
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Fig. 1. Schematic diagram of Differential Pulse Voltammetry(DPV).
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200nm

Fig. 2. SEM images of (a) non-pretreatment Ti-mesh, (b)
etched Ti-mesh.
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Fig. 3. SEM images of electrodeposited manganese oxide on
Ti-mesh surface, (a) DPV-1 ms, (b) DPV-10 ms, (¢c) DPV-100 ms.
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Fig. 4. Energy-Dispersive X-ray (EDX) spectrum of (a)
DPV-1 ms, (b) DPV-10 ms, (¢) DPV-100 ms.
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Table 1. Atomic ratio of (a) DPV-1 ms, (b) DPV-10 ms,
(c) DPV-100 ms by Energy-Dispersive X-ray (EDX) spectrum.

Element Atomic(%) Atomic Ratio
@ O 56.4 1
a .
DPV-1 Ti 32 0.0572
Mn 40.3 0.7148
®) O 59.6 1
DPV-10 Ti 3.7 0.0632
Mn 36.6 0.6141
© O 61.6 1
C .
DPV-100 Ti 3.1 0.0506
Mn 35.1 0.5703
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Fig. 5. Electrochemical properties of various electrodeposited

manganese oxide electrode for oxygen evolution in 1 M KOH at
25°C (a) Linear sweep voltamograms and (b) Tafel plots.



142 J. Korean Electrochem. Soc., Vol. 13, No. 2, 2010

AN 1.0 V7R, FAKE 10mVs™ FALsE] dojzl
Ao|th. Fig. 5(a) LSV AN Elebr o] Ak}
A8e ALY YeA] &3 JARE AlzE A
-03V B9 B AFE Yepl=E S
ot T3 (b)] Tafel Plot A7 E3) Al
B 0.1V o]dolA Tafel ¥o] e
B 4 9o, DPV-1 mse] AFo] 7bg &
UE (i) 7FAL lom, o]= la 7P s
P9 & F IS Rl ST Fig. 59 AFE S
Buttler Volmer 2198 o]&-3lo] doj& 4= 9= Y
2 EE2290] AFE Table 29 A5t} Butler-
Volmer 2ol &8 net In ¢l #AS Yebd Tafel 4
< e 2t

Tafel’s Equation : n = a+blni

iy
o
o
2

o
5
% 1]

N

]

Rl xo
o i
SIRNEO UL

O
wb Ju to Iy 4y

b1

. _ RT, . _ RT
anode : a - Fln i, b py
. _ RT . __RT
cathode : a (—] — (x)zFln i, b (—1 ~o)ZF

M : Overpotential

o : Experimental transfer coefficient
i, : Exchange current density

F : Faraday constant

oAl o= In i & nFAe FAFEe] 7|87
2HE Fageon, we A7 U9 gl h ie
n=0 3, JIFAH 7X S itsi] Akl goz
Table 3 914 & 4 A5°] 100 mAecm 9] HF T=
sloll A DPV-1mse] A=) A9 0.67 VE 7HE w
& AL I

el A7)sleA wkgol tish Aol JakS AL

Table 2. Experimental kinetic parameters for the oxygen
evolution reaction on the various electrodeposited manganese
oxide in 1 M KOH solution at 25°C

Anodic Material ~ a/V b/V o i/uAcm™
Ti-mesh 1.938 0.128 0.461 0
DPV-1 ms 1.053 0.168 0.351 0.536
DPV-10 ms 1.213 0.195 0.303 0.599
DPV-100 ms 1.213 0.197 0.299 0.697

Table 3. Oxygen overpotential on various DPV-electrode
in 1 M KOH

Anodic Material 1 mAcm™> 10 mAcm ™2 100 mAcm >
Ti-mesh 1.05 1.35 1.64
DPV-1 ms —0.11 0.28 0.67
DPV-10 ms —0.13 0.32 0.76
DPV-100 ms —0.15 0.31 0.76
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Fig. 6. Electrochemical impedance spectroscope of the electro-
deposited manganese oxide electrode on Ti-mesh under
(a) DPV-1 ms, (b) DPV-10 ms, (c) DPV-100 ms in a voltage
range from 0 to 0.9 V and a frequency range between 100 kHz
and 50 mHz.
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