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The use of intrinsicdly eledronic conducting
polymers (ICPs) for corrosion protedion was reported by
Mengoli et al. [1] in 1981andin 1985 ly D. DeBerry [2]
using eledrodeposited pdyaniline (PANI) for sted
corrosion protedion in strong add media. After that,
reseachers have devoted great attention to the corrosion
protedive charader of ICPs and an increasing number of
papers have been publi shed about corrosion protedion of
different metals and all oys [3-8]. The most used form to
obtain protedive layers was eledrochemica
polymerization; but these layers are not very effedive and
after few days the dissolution of the metalsisthe main
process[9]. Other strategy was the use of ICPs forming
epoxy or aaylic blends[10]. Both cases present
interesting results and it has been postul ated that the | CPs
stabili zes the potential of the metalsin the passve regime
by forming a protedive layer [10]. Acrylic blends formed
by PANI and pdy(methyl metaaylate) (PMMA) were
prepared and charaderized by Hegger and co-workers
[11]. This paper describes the protedive behavior of this
aaylic blend on iron eledrode. Raman and FTIR
spedroscopies were used to identify the redox behavior of
PANI and the formation of the dopant complex
passvation layer, in order to clarify and to provide
experimental evidence for the mechanism of corrosion
protedion for metals that can be oxidized by an ICPs
layer. It is aso shown the reduction of the PANI-PMM A
layer during the open circuit experimentsin aggressive
solutions. The dharaderizaion of the insolubleiron-
dopant salt is also reported.

Eledrochemicd experiments were performed in
a mnventional three éedrodes Pyrex” cdl using Fe rods
(Goodell ow, 99.99%, @=0.5 cm) as working electrodes, a
platinum shee as counter eledrode and all potentials were
referred to the saturated cdomel eledrode (SCE). All
experiments were performed at room temperature and all
chemicd used were A.R degree Polyaniline (PANI)
blends were prepared foll owing the procedure dready
described in the literature [12]. Eledrochemicd
measurements were made using a FAC 2001
potentiostat/gal vanostat. Raman Spedroscopy was used to
foll ow the oxidation changes in the system by the
utili zation of a Renishaw Raman Imaging Microscope
System 3000with an Olympus metallurgicad microscope,
a CCD detedor and aHe-Ne laser (A\; = 6328 nm,
Spedra Physics mod.127) as the exciting radiation. FTIR
spedroscopic measurements were made using a Bomen
MB-102 spedrometer.

Figure 1 shows the open circuit potentia (Eo) as
afunction of time for two dfferent eledrodes. Fe/PMM A
(open triangles) and Fe/PMM A-20% PANI-CSA (open
circles) in 1.0 molL™ H,SO, solution. The open circuit
potential of anaked iron eledrode is also shown in the
figure for comparison (solid line & —0.56V). The
protedive charader of the cnductive matingisclealy
shown in the figure by the stabili zation of potential at ca.

—0.38V during 30 days, even after the adition of a
corrosive 0.1 molL™* NaCl solution to the dedrolytic
bath. The relevant role played by the conductive phase
(PANI-CSA) inthe blend is also demonstrated in the
figure by considering the curve obtained with the
Fe/PMM A interfacethat, after few hoursin addic media,
the potential evolves to the value mrrespondingto iron
disolution.

This paper shows the high protedive behavior of
aaylic blends for iron corrosion, deaeasing the airrent in
at least threeorders of magnitude for NaCl solutions.
Nevertheless the atainted open circuit potential is not so
far from the corrosion potential of iron, the presence of
PANI in the blend enhances the protedive charader of
the mating. Raman and FTIR spedroscopies clealy show
the formation of a amphosulfonate —iron complex as a
semnd protedive layer that passvates the dedrode.
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Figure 1 — Open circuit potential as afunction of time for

(—) naked iron eledrode, (A) Fe/lPMMA eledrode, and

(O) Fe/PMM A-PANI-CSA eledrode in 1.0 molL™* H,S0,

eledrolytic solution. After 20 days, 0.1 molL™* NaCl

solution was added.



