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5.1 S
elf-assem

bled m
onolayers

(S
A

M
)

�
P

rotecting/blocking the electrode surface –
corrosion inhibitors, selective sensors 

�
B

ridging higher order m
olecular architectures –

S
ensors

�
M

anipulating charge transport kinetics/reactivity –
m

olecular electronics

F
ig

. 5.1
S

chem
atic representation of a S

A
M

 (organosulfur type) at a m
etal surface  

[Love et al., C
hem

ical R
eview

s 105 (2005) 1103].

92

5.2 S
A

M
 as blocking layers

barrier
Θ

F
ig

. 5.3
A

 particle w
ith energy Θ

and m
ass m

 incident on the left side of a barrier of 
energy V

barrier . Inside the barrier there are no oscillations. A
t the other side the barrier, 

the w
avefunction

is non-zero and oscillations are observed again. O
nly the real 

com
ponent of the w

avefunction
is show

n [A
tkins 2002].
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eqn. 5.1

F
ig

. 5.4
C

haracteristic
distance 

dependence of the transm
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bled m
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eqn. 5.2

F
ig

. 5.5
C

yclic voltam
m

ogram
s

of the ferri/ferrocyanide
couple on A

u electrodes 
m

odified by carboxyl-term
inated alkane

thiols
(fig.5.4). T

he scan rate w
as 50 m

V
 s

-1. 
T

he concentration of each redox
species is 5.0

×10
-4

m
ol dm

-3. (B
radbury, J.P

hys.C
hem

C
 2008)
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 10 on the redox
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u electrodes.. 

E
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hao, J.P

hys.C
hem

B
 2005)
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hao, J.P
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B
ased on eqn. 5.1, the standard electron transfer rate constant:

(
)

(
)

(
)

o
o

0
exp

k
x

k
x

β
=

−
eqn. 5.3
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1
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1
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8
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4
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0
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βββ β
=

 1.1 p
er C

H
2

F
ig

. 5.7 C
harge transfer resistance for the ferri/ferrocyanide

couple as a function of the 
num

ber of m
ethylene

groups in the S
A

M
. S

urface area of the electrode is 0.07 cm
2. 

O
ther param

eters as in figure 5.5. (B
radbury, J.P

hys.C
hem

C
 2008)

T
he thickness of the thiollayer is linearly 

dependent on the num
ber of m

ethylene

units. In this case, β
~

 0.8 Å
-1. 

100

T
ab

le 5.2 C
om

m
only reported β

values for different kind spacers [A
dam

s et al., J. P
hys. C

hem
 B

. 2003]. 
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5.3 S
A

M
 as m

olecular linkers

�
R

edox
species assem

bled in organised 2D
 layers at electrode surfaces.

�
M

ass transport is not relevant.

�
C

urrent responses proportional to s
u
rfa

c
e
 e

x
c
e
s
s
 Γ

(m
ol cm

-2) of the redox
species.

F
ig

. 5.8 R
edox

species confined to electrode surfaces via self-assem
bly [A

lbrecht et al. 

F
araday D

isc.  2006].

102

F
ig

. 5.9 C
yclic voltam

m
ogram

s
of the com

plex 3 (figure 5.8) assem
bled at A

u surfaces 
at various scan rate. T

he system
 show

s a reversible response [A
lbrecht et al. F

araday D
isc.  

2006].
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�
P

eak current (ipeak ) is d
ire

c
tly

 p
ro

p
o
rtio

n
a

lto the scan rate (ν). 

�
T

he area under the peak is given by

�
∆

E
1/2

=
 90.6/n

m
V

 (25°C
)

�
Q

uasi-reversible system
s: peak potentials separate from

 each other [B
ard 2000].

R
n

F
A

∗
Γ

F
ig

. 5.9 C
yclic voltam

m
ogram

s
of the 

com
plex 3 (figure 5.8) assem

bled at 
A

u surfaces at various scan rate. T
he 

system
 show

s a reversible response 
[A

lbrecht et al. F
araday D

isc.  2006].
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5.4 R
edox

active polym
ers

�
F

lexible and low
-cost electronics

�
S

m
art w

indow
s and electrochrom

ic
devices

�
B

iocom
patible actuators

�
S

olar cells and light em
itting devices
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E
ncapsulation
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E
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nodic coloured
polym
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C
athodic

coloured
P

olym
er

G
el electrolyte

E
ncapsulation

O
T

E
A

nodic coloured
polym

er

C
athodic

coloured
P

olym
er

G
el electrolyte

F
ig

. 5.12 S
chem

atic diagram
 of a polym

er-based electrochrom
ic

w
indow

. 
[A

rgun, A
dv. M

atter. 2003].

w
w

w
.ubergizm

o.com
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A
ctuators and a

rtific
ia

l m
u
s
c
le

s.

M
icro-cham

ber 100 m
m

 ×
100 m

m
 ×

20 m
m

.V
ideos dow

nloaded from
 w

w
w

.m
icrom

uscle.com

M
icro-robot 0.7 m

m
 lifting objectof 0.1 m

m
.
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S
um

m
ary

�
T

uning redox
activity of electrodes via self-assem

bling m
olecules and 

conducting polym
ers

�
T

unnelling probability (electron transfer) decreases exponentially w
ith 

distance

�
S

urface confined species: B
ell-shape current vs

potential responses and peak 
current is linearly dependent of the scan rate
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