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Abstract: Self-assembled monolayers (SAMs) of three n-alkanethiols, 1-octadecanethiol
(C18SH), 1-dodecanethiol (C12SH), and 1-hexanethiol (C6SH), were formed on fresh, ox-
ide-free copper surfaces obtained by HNO3 etching. The corrosion protection abilities of the
three alkanethiol SAMs were evaluated in 0.2 mol cm-3 NaCl, 0.2 mol cm-3 HCl and 0.2
mol dm–3 H2SO4 solutions using the electrochemical impedance spectroscopy (EIS)
method. The SAMs act as a hydrophobic barrier layer, which effectively prevents the copper
substrate from contacting corrosive ions, thereby inhibiting corrosion of the copper to a con-
siderable degree. A general equivalent circuit for the SAM-covered electrodes was pro-
posed, by means of which the impedance behavior of the electrodes was interpreted and the
corresponding electrochemical parameters were acquired. In addition, the quality of the
SAMs and development of defects in the SAMs were also been evaluated based on the
equivalent circuit. The dependence of the capacitance of the SAMs on the applied potentials
was used to determine the stability of the SAMs at the applied potentials.

Keywords: electrochemical impedance spectroscopy (EIS), self-assembled monolayers
(SAMs), alkanethiol, corrosion protection, equivalent circuit.

INTRODUCTION

The spontaneous self-assembly of alkanethiols on the surface of coinage metal (cop-

per, gold and silver) is increasingly becoming a specific technique for the preparation of

compact monolayers with controlled thickness and structure.1 Self-assembled monolayers

(SAMs) formed by chemisorption of alkanethiols onto these metal substrates are some-

what similar to ultrathin hydrophobic coatings,2,3 but the advantages of SAMs over com-

mon organic coatings are:4 (i) the ultrathin film is formed through a quite simple

chemisorption process ans strongly adheres to the metal surfaces and (ii) the film thickness

can be controlled at the nanometer level by selecting adsorbates and (iii) the presence of the

film does not significantly alter the appearance or most other characteristics of substrate,

except the hydrophilicity of the metal surface.3 Therefore, SAMs provide a great possibil-
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ity of protecting metal substrates from corrosion under different corrosive environments.

Despite some studies having been carried out in this field, to our knowledge, there have

been only a few studies concerning the corrosion behavior of copper substrates treated

with alkanethiols. Laibinis and Whitesides2 first investigated the corrosion resistance of

n-alkanethiol monolayer-covered copper in air under ambient conditions. Scherer et al.5,

Feng et al.6 and Itoh et al.7,8 studied the corrosion protection by SAMs or modified SAMs

of copper in aggressive electrolytes. A great deal of research needs to be done in order to

gain a better understanding of the ability of alkanethiols to protect against corrosion and

their gradual destruction in corrosive solutions.

Electrochemical impedance spectroscopy (EIS) provides a good means to monitor

the stability and desctruction process of SAMs in corrosive solutions. The aims of this

study were to prepare SAMs on n-alkanethiols with different hydrocarbon chains on a cop-

per surface and to study the corrosion protection ability of the SAMs in NaCl, HCl and

H2SO4 solutions. Ageneral equivalent circuit for SAM-covered metal electrodes is estab-

lished in this paper.

EXPERIMENTAL

Chemicals

1-Hexanethiol (C6SH) (Aldrich, 95 %), 1-dodecanethiol (C12SH) (Aldrich, > 98 %), and 1-octadeca-
nethiol (C18SH) (Aldrich, 98 %) were used as received. The three alkanethiols were dissolved in absolute
ethanol to form 1 mmol dm-3 ethanolic solutions.

The electrolyte solutions used in this work, 0.2 mol dm-3 HCl, 0.2 mol dm-3 NaCl, 0.2 mol dm-3 H2SO4
and 7.0 mol dm-3 HNO3 aqueous solutions, were prepared with analytical grade chemicals and triply distilled
water.

Preparation of copper electrodes

A 3.1 mm-diameter copper rod (Aldrich, 99.999 %) was used to prepare the working electrode. The
copper rod specimen was embedded in an epoxy resin mould, leaving only its cross-section exposed to the
ethanolic alkanethiol solutions and the corrosive electrolyte solutions.

Formation of self-assembled monolayers

The copper surface was first ground with SiC abrasive papers of decreasing particle size to #2000 fin-
ish, rinsed with deionized water, degreased with acetone, followed by etching in 7.0 mol dm-3 HNO3 solution
for 30 s to obtain a fresh, oxide-free cupper surface. The etched copper surface was rinsed with deionized wa-
ter and anhydrous ethanol, and finally immersed in 1 mmol dm-3 deoxygenated ethanolic alkanethiol solu-
tions. Before transfer and during immersion, the alkanethiol solution was purged with pure N2. The immer-
sion time was varied from 30 min to 8 h depending on the experimental requirements.

Electrochemical measurements

EIS Measurements were carried out in a conventional three-electrode cell at room temperature (�22 ºC)

using a Zahner IM6 electrochemical workstation. A naked copper electrode or a SAM-covered copper one

was used as the working electrode, a 2 cm � 2 cm platinum sheet as the counter electrode and a saturated calo-

mel electrode (SCE) as the reference electrode. The reference electrode was led to the surface of the working

electrode via a Luggin capillary. All the potentials reported in this paper are referred to the SCE.

Each impedance spectrum was measured at the open-circuit corrosion potential (EOC) in the frequency

range from 60 kHz to 10 mHz with ten points per decade under excitation of a sinusoidal wave of �5 mV am-

plitude. The impedance data were analysed with IM6 impedance analysis software and fitted to the appropri-

ate equivalent circuits. The fitting results gave the values of elements in the equivalent circuits.
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RESULTS AND DISCUSSION

Corrosion protection ability of alkanethiol SAMs

Figures 1–3 show the Nyquist impedance plots for naked and n-alkanethiol SAM cov-

ered copper electrodes in 0.2 mol cm–3 NaCl, 0.2 mol dm–3 HCl and 0.2 mol dm–3 H2SO4

solution, respectively. Before the EIS measurements, the naked copper and SAM modified

copper electrodes were immersed in the corrosive solutions for 6 min so that their corrosion

potentials tended to a stable value. The common feature of the Nyquist spectra of the naked

copper electrode is that they display a small semicircle at high frequencies and a straight line

at low frequencies (see Figs. 1A, 2A and 3A). Especially, for the Cu/HCl system, the high

frequency semicircle is so small that it is almost hidden by the straight line. The high fre-

quency semicircle is associated with the relaxation of the electrical double-layer since the

charging and discharging process are rapid processes.6,9,10 The low frequency straight line,

i.e., the Warburg impedance, is attributed to the diffusion of soluble reactant or product spe-

cies. This indicates that mass transfer has a great influence on the corrosion reactions of cop-
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Fig. 1. Nyquist impedance spectra for naked (A) and alkanethiol SAM-covered (B) copper electrodes in 0.2
mol dm-3 NaCl solutions at the corrosion potentials. Formation time of the SAMs was 4 h. Symbols: mea-

sured data; solid line: fitted curve.



per in the three solutions because the anodic dissolution of copper in chloride-containing so-

lutions and the cathodic reduction of dissolved oxygen are diffusion controlled.

After the copper surface had been modified by the alkanethiol monolayers, the im-

pedance spectra of the copper electrode changed significantly in both size and shape Figs.

1B, 2B and 3B all display a large capacitive loop, the diameter of which strongly depends

on the corrosive electrolyte used. It is worth noticing that their low frequency impedance

behavior is very peculiar, quite different from the usual inductive loops.

In theory, the hydrophobic alkanethiol SAMs are ionic insulators,11 being able to iso-

late the metal surface from the corrosive solutions. If SAMs are defect-free insulators and

are able to resist corrosion attack by the corrosive ions, the Nyquist impedance spectrum

for a SAM-covered electrode should be a straight line normal to the real axis. However, re-

cent results have shown that electrons can penetrate SAMs12 even though they are de-

fect-free; moreover, SAMs have been found to contain moleculesized defects.3,13–15

Therefore, SAMs usually behave as leaky capacitors, instead of perfect ones. Accordingly,

the impedance spectra for the SAM-covered electrodes give a slightly depressed semicir-
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Fig. 2. Nyquist impedance spectra for naked (A) and alkanethiol SAM-covered (B) copper electrodes in 0.2
mol dm-3 HCl solutions at the corrosion potentials. Self-assembling time of the alkanethiol monolayers at

copper was 4 h. Symbols: measured data; solid line fitted curve.



cle at high frequencies. Zamborini and Crooks3 proposed a corrosion reaction model for

electrodes coated by defect-containing SAMs. In this model, corrosive ions, such as halide

ions, can permeate the SAMs through the defect sites and directly contact the surface of the

bare metals, giving rise to corrosion of the metal substrate and leading to further destruc-

tion of the SAMs; long hydrocarbon chains within the SAMs might partially heal the de-

fects. It is inferred that the whole electrode process occurring at the surface of a SAM-cov-

ered copper electrode involves not only the electrochemical corrosion reactions at the de-

fective sites, the transfer of electrons across the monolayers by means of the tunneling ef-

fect12 and ions/water migration within the SAMs,16 but also the local brekdown and

self-repair of the SAMs.4 The peculiar low frequency impedance behavior shown in Figs.

1B, 2B and 3B may be associated with these various features.

General equivalent circuit for SAM-covered metal electrodes

The impedance spectrum for the naked copper electrode can be fitted by the equiva-

lent circuit shown in Fig. 4. In this circuit, Rs is the solution resistance between the working
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Fig. 3. Nyquist impedance spectra for naked (A) and alkanethiol SAM-covered (B) copper electrodes in
0.2 mol dm-3 H2SO4 solutions at the corrosion potentials. Alkanethiol monolayers were self-assembled for

4 h. Symbols: measured data; solid line: fitted curve.



electrode and the reference electrode, Rt is the charge transfer resistance for the corrosion

reaction and CPEdl represents the double-layer capacitance at the copper/solution inter-

face. Here a constant phase element (CPE) is substituted for the capacitor to fit the de-

pressed semicircle more exactly. The admittance and impedance of a CPE are, respec-

tively, defined as

YCPE = Y0(j�)n (1)

and

ZCPE =
1

0Y
(j�)–n (2)

where Y0 is the modulus, � the angular frequency and n the phase.17,18 For a highly pol-

ished electrode, the value of n is always less than 1.0. The lower the value of n is the

rougher is the electrode. In addition, the value of n is also related to the inherent physical

and chemical heterogeneous nature of the solid surface,19 the presence of a porous corro-

sion product layer,20,21 the development of a solid corrosion product within the defects,22

and the non-uniform distribution of the current density on the surface.23

For metal electrodes without coatings, the diameter of the high-frequency semicircle

is treated as the charge-transfer resistance (Rt),
6,9 which can be used to evaluate the electro-

chemical corrosion rate of metals. The smaller is the value of Rt, the faster the corrosion re-

action proceeds. However, for coated electrodes, the high frequency capacitive loop is re-

lated to the barrier and protective properties of the coating,24 and the relaxation time con-

stant originating from the Faradaic reactions, which usually appear at low frequencies

since the time constant is relatively large. Different equivalent circuits have been estab-

lished to interpret the impedance behavior of SAMs-coated electrodes.4,6,11,12,16,25,26

However, these circuits are inconsistent with each other in their interpretation of the physi-

cal meaning of the elements and in their explanation of the origin of the high frequency

semicircle. Seeing that SAMs behave somewhat like organic coatings, on the basis of

Deflorian and co-workers’model24 for protective coatings, a general equivalent circuit for

SAM-covered electrodes was established (see circuit A in Fig. 5.)

In the equivalent circuit A in Fig. 5, Rs, Rt, CPEdl and Zw have the same physical

meaning as in Fig. 4, and CPEsam characterizes the capacitance of the SAM, and Rsam rep-

resents the transfer resistance of electrons through the monolayers, which reflects the pro-

tective property of the SAM. When the influence of the mass transport process is insignifi-

cant. Zw can be ignored and circuit Acan be simplified to circuit B. Circuit B can be further

simplified to circuit C in Fig. 5 under the condition that Rsam >> Rt.
4

The impedance spectra for the naked copper electrode and the SAM-coated ones
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Fig. 4. The equivalent circuit used to fit the impedance
spectra, consisting of a high frequency capacitive loop
and a Warburg impedance.



were fitted using the circuit in Fig. 4 and circuit C in Fig. 5, respectively. Here, only the

high frequency capacitive loops of the SAM-covered copper were fitted (see solid lines in

Figs. 1 to 3). The values of the elements of the equivalent circuits obtained by fitting are

given in Table I. The capacitance values of the SAMs and the electrical double-layer were

calculated by means of a previously proposed method17,27and are also listed in this Table.

By comparing thevaluesofRsam and Csam for C18SH, C12CH and C6SH monolayers

it can be seen that with increasing length of the hydrocarbon chain, the value of Rsam in-

creases and the value of Csam decreases. The quality of SAMs can be evaluated by Rsam

and Csam.6 In general, the more densely packed and the thicker a monolayer is, the higher

are the Rsam values and the lower are the Csam values. It is evident that the long hydrocar-

bon chain is favorable for the corrosion protection by SAMs. In corrosion studies, the n

value of a CPE reflects the roughness of the electrode surface.15,17 The n values of CPEdl

describing the double-layer capacitance of bare copper in NaCl, HCl and H2SO4 solutions

are 0.66, 0.49 and 0.80, respectively. In particular, the value of 0.49 suggests diffusion im-

pedance. The deviation from unity is ascribed to the surface roughness of the copper elec-

trode caused by the corrosion reactions, whereas most n values of the CPEsam element are

over 0.90. This shows that an electrode surface modified by alkanethiol SAMs remains

smooth due to the good corrosion protection of the alkanethiol SAMs.

In view of the ordered arrangement of alkanethiol SAMs on gold, silver and copper

surfaces, the capacitive behavior can be described approximately by the Helmholtz model

of an electrical double-layer. Taking the C6SH SAM on copper as an example, if the SAM
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Fig. 5. Equivalent circuits of metal electrodes covered by SAMs with defects under varying conditions.



acts as an ideal capacitor, the capacitance per unit area is:

C =��0/d (3)

where d is the thickness of the C6SH monolayer, �0 is the permittivity of vacuum, a funda-

mental constant with the value of 8.854�10–12 C2J–1m–1,28 and � is the relative per-

mittivity. Based on the data reported in Lange’s Handbook of Chemistry,29 the length of a

C–C bond is about 1.541�10–10 m and that of a C–S bond is 1.817�10–10 m. It can be

roughly estimated that the length of a C6SH molecule is 9.52���
–10 m, which is treated as

the approximate thickness of a C6SH monolayer. The relative permittivity of C18SH (3.0)

was used as the reference value for C6SH. With these values, the capacitance of C6SH

SAMs is calculated to be about 2.79���
–2 F m–2, i.e., 2.79 �F cm–2. Within experimental

error and the theoretical treatment, this value can be considered to be in good agreement

with the value listed in Table I, thereby confirming that the equivalent circuits for a

SAM-coated electrode are creditable and the analysis and treatment of the impedance data

are reasonable.

Formation process of C12SH SAMs

As indicated in the experimental section, the C12SH monolayers were formed on the

copper surface by immersing the copper electrode in 1 mmol dm–3 ethanolic solution of

C12SH for different times. The Nyquist impedance spectra for an electrode covered by a

C12SH monolayer in 0.2 mol dm–3 NaCl solution at the respective corrosion potential are

given in Fig. 6. When the formation time of the C12SH monolayer was short (0.5 h, 1 h),

the corresponding impedance spectra displayed an obvious Warburg impedance. This im-

plies that the C12SH monolayers were not sufficiently dense to completely avoid corro-

sion reactions over the whole copper substrate. However, after 2 h of immersion in the

C12SH solution, the low frequency impedance behavior changed greatly and the imped-

ance spectrum evolved into one diagram composed of two capacitive loops. In this case,

the C12SH monolayer was more compact and better ordered, but still had some defects
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Fig. 6. Effect of self-assembling time of C12SH SAMs on copper on their impedance bevavior. Impedance
measurements were carried out in 0.2 mol dm-3 NaCl solution at the corrosion potentials.
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through which corrosion reactions could occur at the bare substrate. On further increasing

the self-assembling time, the C12SH monolayer on the copper had become even more or-

dered and the defect sites were healed and repaired by the long hydrocarbon chains. The

impedance spectrum obtained after 4 h of immersion shows a nearly regular semicircle

with a larger diameter, which indicates the corrosion reactions had been significantly in-

hibited. The evolution of the high frequency capacitive loop with the time of self-assem-

bling time reflects the improvement of the SAMs in respect of ordered state and compact

structure. Using the equivalent circuit C in Fig. 5 to fit the high frequency capacitive loop,

variations of Y0 and n of CPEsam with the immersion time are plotted in Fig. 7. It can be

seen from Fig. 7 that the longer the immersion time is, the smaller are the Y0 values and the

higher are the n values. Variation of n with the immersion time indicates that the C12SH

monolayer tends to behave like a perfect capacitor with increasing self-assembling time.

The destruction of C12SH SAMs in NaCl

The C12SH monolayers were self-assembled on the copper surface under identical

conditions as above. The impedance spectra for the copper electrode modified with a

C12SH monolayer after varions time of immersion in 0.2 mol dm–3 NaCl solution at the

corrosion potentials are shown in Fig. 8. With increasing exposure time to NaCl solution,

the high frequency capacitive loop gradually decreased in size and the Warburg impedance

appeared at low frequencies. This kind of changing trend, contrary to that shown in Fig. 6,

reveals that the protection ability of the SAMs against corrosion decreases with immersion
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Fig. 7. The dependence of Y0 and n for CPEsam on the formation time of C12SH SAMs.



time. Theoretically, the defect sites in SAMs are attracked by the corrosive ions first,3 fol-

lowed by growth of defect sites which leads to a local breakdown of the SAM. The capaci-

tive loops were fitted by circuit C in Fig. 5 and then the values of Y0 and n of CPEsam were

plotted as function of immersion time (see Fig. 9). Figure 9 shows that n decreases but Y0

increases with the time of immersion in the NaCl solution. The decrease in the n values re-

flects that the C12SH SAMs gradually deviate from a relatively perfect capacitor because

of their destruction in the corrosive solution.

ALKANETHIOLS MONOLAYERS 801

Fig. 9. Variation of Y0 and n for CPEsam on the immersion time in 0.2 mol dm-3 NaCl. Before the test, the
copper electrode had been immersed in 1 mmol dm-3 ethanolic solution of C12SH for 4 h.

Fig. 8. Variation of Nyquist impedance spectra for the C12SH-SAM-coated copper electrodes on immer-
sion time in 0.2 mol dm-3 NaCl solution. The C12SH monolayers were self-assembled for 4 h.



Stability of alkanethiol SAMs as a function of applied potential

The dependence of the capacitance of the SAMs on the applied potential in 0.2 mol

dm–3 NaCl solution was measured to detect the development of defects in the SAMs at the

applied potentials. The capacitance value measured at certain potential is the total electrode

capacitance of the SAM solution interface, which is dependent on both the frequency and

the applied potential. Therefore, selecting the appropriate frequency to deduct the contri-

bution of the double-layer capacitance is the key in measuring the capacitance curves of

SAMs against the applied potentil. After repeated attempts, it was found that the top fre-

quency of the high frequency capacitive loop is the optimum frequency to perform this

kind of experiment. The immersion time of the SAM covered copper electrode in the NaCl

solution was 6 minutes before the capacitance measurements.

Three capacitance curves vs. the applied potentil for C12SH SAM-coated copper

electrodes are shown in Fig. 10. The formation times of the C12SH SAMs on the copper

surface were 0.5 h, 1 h and 4 h, respectively. The corrosion potential of the SAM modified

electrode decreased with increasing time of formation of the C12SH SAMs. In the case of

a short self-assembling time, the capacitance value first decreased and then increased with

increasing potentil (curve A). The relatively high capacitance values reveal that they in-

clude a large contribution from the double layer capacitance. As mentioned earlier, when

802 LI et al.

Fig. 10. Values of C as a function of applied potentials in 0.2 mol dm-3 NaCl solution for copper electrodes
coated with C12SH SAMs formed during various times of immersion in a 1 mmol dm-3 ethanolic solution
of C12SH. The self-assembling time of the C12SH SAMs and the corrosion potentials of the electrodes be-

fore the capacitance measurements are indicated in the figure.



the self-assembling time is short, some defects in the C12SH SAMs exist where corrosion

reactions occur at the bare copper substrate; moreover, the applied potential will further

induce the development of the defects.16 The capacitance–potential curve (B) for a SAM-co-

ated electrode assembled for 2 hours was similar to curve A, but sthe values of the capaci-

tance were lower by one order of magnitude. With further extention of the self-assembling

time, curve C shows that the capacitance values are lower compared to curves Aand B; in

addition, the capacitance increased monotonously with increasing potential, i.e., with no

minimum in the capacitance (see curve C). This implies that the defects in the SAM had

been repaired with extention of the self-assembling time. In this case, the SAM remained

stable at least at the cathodic polarization potential. Small capacitance values at cathodic

polarization potentials are somehow related to the significant cathodic inhibition of the

SAM, which is supported by comparison of the polarization behavior of naked copper and

SAM coated copper electrodes in NaCl solution (Fig. 11). It can be seen from Fig. 11 that

when the copper electrodes were covered by C6SH, C12SH and C18SH SAMs, both the

anodic and cathodic currents were simultaneously inhibited. Especially, the cathodic cur-

rents were inhibited more significantly, being reduced by two orders of magnitude.

Our recent results have shown that increasing of the potential causes alkanethiol

SAMs to be gradually stripped off from the copper substrate via electrochemical desor-

ption, resulting in an expansion of the defect sites and, this the anodic copper dissolution

ALKANETHIOLS MONOLAYERS 803

Fig. 11. Polarization curves for a naked copper electrode and SAM-coated copper electrodes in 0.2 mol
dm-3 NaCl solutions at 0.2 mV s-1. The copper electrodes had been immersed in 1 mmol dm-3 ethanolic so-

lutions of alkanethiol for 4 hours to obtain the SAMs.



occurs more remarkably at higher anodic potentials.30 Therefore, it is believed that the

rapid increase in the electrode capacitance with increasing potential, shown in Fig. 10, may

be attributed to the extention of the defects in the SAM caused by the anodic potentials,

followed by electrochemical desorption of the SAM.

CONCLUSIONS

The self-assembled C18SH, C12SH and C6SH monolayers (SAMs) on copper pro-

vide significant protection against corrosion of the underlying copper in different corrosive

solutions, such as NaC, HCl and H2SO4. The length of the hydrocarbon chain has a great

influence of the corrosion protection of alkanethiol SAMs. The longer is the carbon chain,

the better is the corrosion protection efficiency of the SAM.

A general equivalent circuit for a SAM-covered electrode is proposed. The high fre-

quency capacitive loop originates from the transfer of electrons across the monolayer via

the tunneling effect and the impedance behavior at low frequencies is related to the corro-

sion reaction at the bare copper/solution interface. The value of the capacitance of the

SAM calculated from the equivalent circuit is in good agreement with the theoretical

value. The n and Y0 values of the CPEsam element in the equivalent circuit may be used to

evaluate the quality of the SAM and the development of the defect in the corrosive solu-

tion. The closer the value of n is to 1, the smaller is the Y0 value, the higher is the quality of

the SAM.

For SAM-covered electrodes, the plots of capacitance versus the applied potential of-

fer a convenient method to determine the stability of a SAM under the applied potentials.
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IMPEDANSNA ISPITIVAWA ZA[TITE BAKRA SAMOOBRAZUJU]IM

MONOSLOJEVIMA ALKANTIOLA OD KOROZIJE U VODENOJ SREDINI

GUIYAN LI1, HOUYI MA1, YONGLI JIAO1 and SHENHAO CHEN1,2

1
Department of Chemistry, Shandong University, Jinan, 250100, P. R. China and

2
State Key Laboratory for Corrosion and Protection

of Metals, Shenyang, 110015, P. R. China

Samoobrazuju}i monoslojevi (SAM) tri n-alkantiola, 1-oktadekantiola (C18SH), 1-do-

dekantiola (C12SH) i 1-heksantiola (C6SH) na~iweni su na sve`oj povr{ini (bez oksida)

bakra dobijenoj nagrizawem u HNO3. Za{titna mo} tri alkantiola ispitivana je u ra-

stvorima 0,2 mol dm-3 NaCl, 0,2 mol dm-3 HCl i 0,2 mol dm-3 H2SO4, kori{}ewem metode

elektrohemijske impedansne spektroskopije (EIS). SAM monoslojevi deluju kao hidrofobna

barijera koja efikasno spre~ava kontakt korozivnih jona sa bakarnim supstratom i time u

znatnoj meri inhibira koroziju bakra. Predlo`eno je ekvivalentno elektri~no kolo za

elektrodu prevu~enu sa SAM koje opisuje pona{awe elektrohemijske impedanse i koje je

poslu`ilo za izra~unavawe odgovaraju}ih elektrohemijskih parametara. Tako|e, uz pomo}

ekvivalentnog kola procewen je kvalitet SAM i stvarawe defekata u SAM-u. Za ocenu
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stabilnosti SAM na odre|enom potencijalu kori{}ena je zavisnost kapaciteta SAM od

primewenog potencijala.

(Primqeno 18. avgusta 2003, revidirano 1. marta 2004)
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