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The Study of Self-Assembly Nano Modified Gold Electrodes for

Applications in the Protein Biochips Electrochemical Biosensor
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Abstract

In the thesis, alkyl thiols are used to
form oriented self-assembly monolayers.
Oriented monolayers offer the possibility of
precise control of spacing and orientation on
a molecular level. It was reported that
self-assembly monolayers formed from alkyl
thiols are remarkably stable in aqueous
solution [1]. This research is mainly carried
out by electrochemical analysis techniques,
The rotating disk system was applied to study
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the electrochemical reaction mechanisms.
Three  different alkyl thiols R-SH

R=C,Hy,:1 n=4 & 12 were used in this
study. As the alkyl chain length of thiols on
gold electrode increases, the conductivity of
gold electrode will decrease, the redox
reaxtion will derivate from reversible
reaction more and more obviously. The
inhibition of thiol modified gold electrode to
the diffusivities of Fe(CN)e™* and
Co(bpy)s>"*" couples are also discussed in
the study. As the alkyl chain length of thiols
on gold electrode increases, the reaction rate
constants decrease at the same time.
Especially for the dodecanethiol modified
gold electrode, the thickness of self-assembly
monolayer is larger, and molecule will
arrange much closer. As a result, the redox
couples are almost kept out of the gold
surface.
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Biosensor

Self-Assembly Monolayer SAM [2]
[3]
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Au-Cl12

Co(bpy)s>*

Fe(CN)s" "+

C(mM)| ke(s™)

kais')  ke(s™)

2.15E-03
2.38E-03
5 1.46E-03
10 1.10E-03

9.20E-04 7.40E-04
5.41E-04 4.82E-04
6.18E-04 5.96E-04
4.64E-04 3.27E-03

Table 2 diffusivities on different gold

Table 1 rate constants on different gold

electrodes

Au

Co(bpy)s>*

Fe(CN)s* ™"

C(mM)| ke(s™)

ka(s')  ke(s™)

2.49E-02
4.09E-02
4.03E-02
10 | 3.58E-02

5.74E-02 1.39E-01
7.99E-02 1.13E-01
7.77E-02 1.08E-01
4.45E-02 7.18E-02

Au-C4

Co(bpy)s>*

Fe(CN)s* ™"

C(mM)| ke(s™)

ka(s')  ke(s™)

2.62E-02
2.61E-02
2.72E-02
10 | 1.32E-02

3.26E-02 3.02E-02
5.59E-02 3.67E-02
2.96E-02 2.49E-02
1.68E-02 2.02E-02

Au-C8

Co(bpy)s>*

Fe(CN)s* ™"

C(mM)| ke(s™)

ka(s')  ke(s™)

5.21E-03
5.34E-03
3.71E-03
10 | 4.89E-03

2.31E-02 1.09E-02
2.10E-02 1.30E-02
1.68E-02 1.43E-02
1.40E-02 1.05E-02

electrodes
Au-C4 Au-C8
C|Fe(CN)g" Fe(CN)s® | Fe(CN)s*  Fe(CN)g™
(cm¥s)  (cm?9) (cm?¥s) (cm?¥s)
1(6.23E-06 6.99E-06 | 5.88E-06 5.13E-06
2 [6.07E-06 7.14E-06 | 5.61E-06 4.95E-06
516.09E-06 7.00E-06 | 5.59E-06 5.38E-06
1
0 5.98E-06 7.12E-06 | 6.33E-06  7.34E-06
D|6.09E-06 7.06E-06 | 5.85E-06 5.70E-06
Au-C4 Au-C8
C Co(bpy)s™ Co(bpy)s™
(mM) (cm?/s) (cm?/s)
1 1.55E-06 8.84E-07
2 1.48E-06 8.31E-07
1.44E-06 5.72E-07
10 1.31E-06 7.36E-07
D 1.45E-06 7.56E-07
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Fig.1 cyclic voltammogram of different gold

electrodes in ImM Fe(CN),’ " /0.1M KCl
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Fig.2 cyclic voltammogram of different gold
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