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Abstract:

In this work resonance Raman spectrosaspysed for the characterization dodecyl
benzensulfonic acid doping polyaniline and poly-8thylpolyaniline. Raman spectra were
recorded with the excitation lines from the bluagato the red region. As expected results
are clearly affected during both processes to @lfgmilines substituted. These modifications
can be interpreted in terms of electronic and aon&tional changes of the chains, consistent
with an increase of the conjugation length andhefdelocalization of polarons. These results
lead to a clear understanding of photo-inducedpétsa recorded on the same samples.
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1. Introduction:

In recent years, several research reports devete@rious aspects of the chemistry
and physics of polyaniline have been publisheds Bhientific interest was stimulated mainly
by the fact that polyanilines exhibits extremelyenmesting properties which make these
polymers suitable for a variety of technologicalpkgations. Polyaniline and substituted
polyanilines relate to a large class of polymemnsesiseveral forms of these compounds can be
obtained [1]. These different forms are describgdvwn parameters: the average oxidation
state and the degree of protonation. The form edieeabase of polyaniline and polyaniline
derivatives can be converted to the conducting altee salt from either the charge transfer
doping or protonation [2-4],but, recently it wasufa that by using an association of a
functionalized protonic acid (Dodecylbenzensulfomied) and we suggest that the increase in
conductivity due to the conformation change ofloé/meric chain from a coil structure to a
more extended one [5,6]. The aim of the presenkwsoto characterize, from the vibrational
point of view, doped polyaniline. This charactetiza means the identification of charged
segments (radical cation or dication), producedough the doping process by
dodecylbenzensulfonic acid. Resonance Raman reswéiscomplemented by agood fit
between experimental and calculated frequenciexthdd be obtained for all compounds.

2. Experimental:

The chemical synthesis of all the different fornfspolyanilines have already been
described in details elsewhdie9].

Resonance Raman Scattering requires a good knosvlefithe optical transition of
the compounds. The optical absorption spectrumnaeéraldine base (EB) of polyanilines
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presents two large bands, the first at 330 nm spaeding to ther---7* transition and the
second centered at 640 nm attributed to the exabmd [10]. Resonance Raman Scattering
(RRS) spectra were recorded with standard equipmenB0° scattering geometry and either
argon or krypton laser lines were used. A multicteinJobin-Yvon T64000 spectrometer
connected to a CCD detector was used in all exgersn In order to avoid any local
degradation of the compounds, the laser beam paagilimited to (20 mW) and the incident
beam was defocused (~3 MmAIl experiments were performed at room tempe®tThe
leaser beam power was limited (100 m W) for chehpoapared polyanilines.

RESULTS and DISCUSSION

Polyanilines have been for many years the subjdctbath experimental and
theoretical, structural and electronic studies 121, In spite of these different reports, no
complete analysis and no definitive assignment hiagen reported for all fundamental
vibrations of these different forms of polyanilines

Raman spectra of models compounds and of the dlapitne and polyaniline
derivatives have been published in previous pajiels]. The redox / conductivity state
affects the degree of protonation, aratio of bendpa to quinoimine units, acounter ion
content, and hydrogen bond interactions (includialyation) in the polymers phase. All these
factors contribute to the structure and dynamichefpolymer phase. For emeraldine base of
polyanilines doping with dodecylbenzensulphatd ( DBSA ) from CHCI3 solution the
spectrum is characteristic of polyemeraldine saltegperimental. The exposition of these
polymer results in a drastic change of the UV —-Visir spectrum. Two absorptions can now
be seen : one at 457.9 nm peak and one starting 7.1 nm to the IR region ( " free —
carrier tail " ). These features are charastter of polyaniline in its" expanded coil "
conducting form. Raman spectra of half oxidizedrfrof polyanilines i.e. emeraldine base (
200 — 2000 cm-1 ). Two different excitation wavejgs are presented according to the
particular resonance conditions of these polymersthe spectrum of emerldine base of
doping polyaniline obtained with 457.9 nm as exmtawavelength, two intense bands are
observed at 1620 and 1186 tmthe characteristic of
C — C stretching and C — H bending modes respégifv&milar to those observed at 1618
and 1181 cii in previous work13]. Other bands are present compared to therspedif the
previous work at 1162 , 1420 , 1486 and 1590 dimese bands are interpreted as signs of the
oxidised units, that is supported by their resoramhancement using the red laser line. The
band at 1162 crhis related to the C — H bending mode centerechemtinoid ring and the
intense peak at 1480 ¢heorresponds to the >C = N vibration. The weak pal332 crit is
a well-known Raman band in emeraldine base of dppwolyanilines i.e. conductive from of
polyanilines, characteristic of the protonatjid4]. Thus , it is probably due to the protonated
structure. The C = C stretching of the quinoid rimgelated to the band at 1595 twhich
seems slightly enhanced using the red excitatioveleagth. One can notice that the band at
1186 cn* in polyanilines ( with 457 nm ) has disappeareghaty(3-methylaniline) and that
could be due to the —CH3 substituant on the rirffge fesonance Raman results lead to the
conclusion that the doping process of polyanilinduces not only conformational and
structural changes of polymeric chains but alsoramsformation of quinoid units into
semiquinone ones. We have also presented a stuayobstituted polymer derivative from
polyanilines. Experimental data are consistent \thh changes occurring in this compound
by the substituant. This result may be useful tmgthe novel class of polyaniline called self
— doped polyanilines.
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Table (1) : Experimental frequencies (in crit) of Emeraldine base of polyaniline

Polyaniline Polyaniline-DBSA Poly-3-methylaniline- Description of vibrations
DBSA

457.9 nn 647.1nn 457.9 nn 647.1nn 647.1nn

C-C stretching (Ber 8a)

C-C stretching (Benz 8

C=C stretching ¢

C=N stretching (>- sens.

C-C stretching (

Protonated structu

C-N stretching
C-H Bendinc

1169,114 C-H Bending C

84¢ Ring deformation

Amine deformatio

Ring deformatio

Imine deformatio

Amine deformatio

Ring deformation

PDF Created with deskPDF PDF Writer - Trial :: http://www.docudesk.com



Dodecylbenzenesulfonic acid doping of PolyanilinecaPoly-3-...

Ayt il Jta =3 Agally Gl (Al crgdiall Gl il S g Ui Gaala
Gl Adluhaa ddaulgy

GLL.\S\ ?Bls JLAG
il Spualfipuand] deals/duunigh) 4uS AuiluasSll duuig) s

: paslall
ol bl Qi3 slly il ol et gy Gl Al el Al Caestind Jaall 3a 3
Ladgia LS Iag, olyantl Adlaiall ) o183 Zahiall (e =l yelal 2dblad) . il ClinS glie dauls
ALl gyl e lalaie) cilyad sl palsa e iy sl 138 gl cilyadsd) £ 155 gsen 3 el

538 Aandss Gy paell el Aigiall Gl sl agh b o dage bl o3a . Lgsd dpngall iy lpll slailly
4Lkl

PDF Created with deskPDF PDF Writer - Trial :: http://www.docudesk.com



