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The electrochemical study on Viologen SA monolayer using QCM
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Abstract

In this paper,

the electrochemical behavior of Viologen self assembly monolayer has been

investigated with QCM, which has been known as nano-gram order mass detector. The self assemvly
process of Viologen was monitored using resonant frequency(4F) and resonant resistance(R). QCM
measurements indicated a mass adsorption for Viologen assembling on the gold sufrace with a
frequency change about 135[Hz] and calculated its surface coverage(I') to be 35273 X 10°° [mol/cm’.
Also reversible redox process was observed and analyzed with ionic interaction at the Viologen/solution

interface using 4F.
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Fig. 1. The chemical structure of Viologen used
in this study.
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Fig. 2. The electrochemical 3-electrode set-up
using QCA 917
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Fig. 3. The time dependence frequency(a) and
resonant resistance(b) shift during self
assembly process of Viologen



(a)
-40
d
20F ':_
2 C v'._'\.‘w
3 o N S
c g
8 _J‘" .;",/ﬁ\\.
S5 20p o
] =~ b
ADF a
-1000  -800 -600 -400 -200 0 200 400 600
Potential[mV vs Ag/AgCI]
(b)
40
—_
T o
Bl
x
L L
7 2
>
[$)
c 1w}
[
3
T
2 ot
w

10 2 " : N M 2 "
-1000 -800  -600 -400 -200 1] 200 400 600

PotentiallmV vs Ag/AgCl]

1%l 4. Viologen SA cHEAlol +XE QCAY
cyclic voltamogram(a)zt I Fual+ HES
(b). 0.1moV! NaClO, 3

Fig. 4. Cyclic Voltamograms(a) and frequency
behavior of QCM modified with
Viologen SA monolayer. 0.1moV/
NaClOs solution.
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