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I'HEPARATION OF PEDOT-AU-TI02 NANOTUBE ANO PEOOT-AU
(;OMPOSITE BY IN SITU POLYMERIZATION WITH AU3+ [PTh13]

1\ nanocomposite of PEDOT-Au-Ti02 nanotube was synthesized. A silane containing a
thiol group, (3-mercaptopropyl)trimethoxysilane was grafted on the surface of titania
n.motube. AuCI4-then formed a self-assembled monolayer on the grafted nanotube,
.:.'l-ethylenedioxythiophene was used in situ polymerized by AuCI4.. FTIR, UV-VIS, XRD
.urd TGA were used to characterize these nanocomposites. TEM photographs con-
I1Im the formation of Au-PEDOT of sphere structure; the PEDOT-Au-Ti02 nanotube
.,IIOWSnanotube structure. Au-PEDOT shows conductivity was higher when HAuCI4
«oncentration increases. The XPS and EDS results showed the nanocomposite con-
r.iins gold.
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I:UNOAMENTAL PROPERTIES ANO APPLlCABILlTY OF CARBON
I1ASEO NANOSTRUCTURES: IMPLlCATION FOR BIOMOLECULAR
:':;ENSORS [BWKL 1]

I undamental properties and applicability of carbon based nanostructures such as
polymer nanofibers, carbon nanotubes and the polymer encapsulated carbon nano-
tubes are investigated. The results of magnetoresistance (MR) for polyacetylene nano-
libers show zero MR upto 30 tesla at high electric fields which is consistent with the
predicted spinless charged soliton tunneling conduction in polyacetylene. On the oth-
I!r hand, our measurements on polyaniline nanofibers reveal a large MR that shows no
.lccrease in similar electric fields, which is consistent with the polaronic conduction
with spin and charge in polyaniline nanofibers. An electric field modulated high mag-
uctic field switching device can be developed as a potential application of polyacety-
lone nanofibers. The applicability of carbon based nanostructures (conducting poly-
nier nanofibers, carbon nanotubes and their composites) such as the polymer nanofi-
l.er Field Effect Transistors (FET), ansiotropic FETmobility of pentacene single crystal,
I'EAPOD single electron transistor (SET),CNT gated CNT cross junction, three terminal
CNT nanorelay, single molecule conduction, and polymer nanofiber encapulated CNT,
,lIe envisaged. In particular, the CNT and functionalized CNTs are deposited on top of
.J CMOS chip to apply for biomolecular sensors.
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INVESTIGATION OF INTERFACE STRUCTURE ANO PHASE
MORPHOLOGY IN CONOUCTIVE ELASTOMERIC FILMS OF
POLYANILlNE-CSA/TRIBLOCK COPOLYMERS BLENOS BY SOLlO-
STATE NMR SPIN-OIFFUSION ANO SMALL-ANGLE X-RAY
SCATTERING [PTh14]

lhe spin diffusion technique in solid-state NMR spectroscopy has been widely used
10 simultaneously studv phase domains slze and interface thickness of multiphasic
polymer systems [1J. Information derived from spin diffusion data is often similar
10 information obtained from SAXS or from coherent neutron scattering. Howev-
cr, SAXS and spin diffusion data possess very different contrast factors; of special
note in this regard is the lack of sensitivity to the presence of voids in spin diffusion
data and the strong sensitivity to voids in X-ray scattering data. Hence, SAXS and
spin diffusion techniques should be regarded as strongly complementary to one
nnother. NMR does not require the formation of periodical domains and is sensi-
tive to domain sizes ranging from nanometers to hundred of nanometers. On the
olher hand, NMR is not able to give the morphological information directly. SAXS,
rn contrast, can provide morphological information but. in more complex cases, this
lechnique does not yield details on the domain sizes of the dispersed phases and
on the interphases. In the following, we used the precise structural information ob-
rained by SAXS into a 1H-NMR spin diffusion analysis so that two techniques can be
cornbined to successfully determine the nanostructure of the triblock copolymers
rnvestiqated here. In this work, solid-state NMR spin-diffusion and small-angle X-ray
scatterinq (SAXS) with synchrotron radiation experiments were used to characterize
lhe morphology of the conductive elastomeric films of polyaniline doped with carn-
phorsulfonic acid (PANI-CSA) in polymer blends with matrix of poly(styrene-ethylene/
lJuthylene-styrene) (SEBS) triblock copolymers. Polyaniline (PANI) was synthetized
.IS described elsewhere (Mw "" 50000 g/mol) [2J. The polymer in the emeraldine
lorm was dissolved in m-cresol (1% wt/vol) and then protoned with camphor sulfon-
11:acid (CSA) to a doping degree of 50% PANI(CSA)0.5; triblock copolymer - SEBS
IKraton® G-1651) was dissolved in xylene (5% wt/vol) and added to the conducting
polymer solution in order to obtain the desired composition. Flexible, free-standing
hlrns were obtained by casting polyblends of PANI-CSA and the thermoplastic rub-
lJer SEBS, after drying at 50 DCfor 96h. The conductivity was measured by the four
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probe technique. A remarkable low percolation conductivity of = 10-2 S.cm' for
2.5% of the doped conducting polymer in the blend. SAXS measurements were per-
formed at the small-angle scattering workstation of the Synchrotron Light National
Laboratory (LNLS). Campinas, Brazil. Spectra were taken for ali samples for 1 hour
using a wavelength of À = 1.7433 A, at a sample-detector distance of 885.5 mm.
The SAXS curves were obtained using a dimensional position-sensitive gas detec-
tor. NMR experiments were performed using a VARIAN INOVA spectrometer at 1H
frequency of 400.0 MHz at 20 ± 2 oCoA VARIAN 7-mm variable temperature probe
head was used. n/2 pulse length of 4.0 rns. recycle delays of 10 s. and spin-diffusion
mixing times from 0.1 to 4000 ms were used. It was observed from SAXS results
that the incorporation of the PANI-CSA in matrix of the SEBS, decrease its lamellar
thickness morphology and broadens the interface. In addition, it was concluded di-
rectly from the 1H-NMR spin-diffusion curves that the parameters not only broadens
the interface between rigid and mobile components but also decreases the mobile
phase fraction.
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INFLUENCE OF THE SUPPORTING ELECTROLYTE CONCENTRATION
ON THE FORMATION OF NANOWIRES OF POLY(3-
METHYL THIOPHENE) SYNTHESIZEO BY AN ELECTROCHEMICAL
TEMPLATE-FREE METHOO [PTu15]

Nanostructures fabricated from conducting polymers have attracted an increase in the
interest in research due their physical, chemical and electronic properties, together
with the wide range of potential applications in nanoscience. Templating techniques,
such as those employing organic templates, ionic surfactants, silicates, polyelectro-
Iytes, are commonly employed in the synthesis of nanostructured polymers, but such
techniques can have the disadvantage of having to remove the template to obtain
the nanostructured polymer. The electrochemical synthesis of conducting polymer
is a technique that avoid the use of a template. In the literature it have been reported
that polypyrrole microtubule [1J and polyaniline nanowires [2J could be synthesized
by electrochemical polymerization. Compared to the template-synthesis method, the
template-free method is simple and cheap because no micro or nano porous mem-
branes are used as templates. The electrochemical synthesis provides easy control of
the film thickness and allows an in situ characterization of the growing film and the
films properties depends on of the electrochemical conditions used. In this work, the
synthesis of nanowires of poly(3-methylthiohene) by an electrochemical template-free
method is reported. The influence of the polymerization condition, such concentration
of LiCIO., on the nanowires morphology was investigated. The monomer 3-methyl-
thiophene was obtained from Aldrich. The electrolyte used was lithium perclorate (AI-
drich) in acetonitrile in two different concentrations: 0.1 and 0.3 rnoll,". Electrochemi-
cal experirnents were carried out with a cell glass with an Ag wire used as quasi-refer-
ence electrode. Platinum foils were used as working electrode and counter electrode.
The electropolymerization of poly(3-methylthiophene) was carried in solution contain-
ing 0.1 rnoll," monomer. The polymerization potential was 1.5 V. The morphology of
poly(3-methylthiophene) depended strongly on the concentration of dopant used. As
Figure 1 shows, an increase in the concentration of LiCIO. favours the formation of
fibrillar morphology. The SEM clearly shows that using LiClO. at the concentration of
0.1 M no poly(3-methylthiophene) nanowires were observed and a cauliflower mor-
phology was obtained. However, using LiCIO. at the concentration of 0.3 M the poly(3-
methylthiophene) nanowires were formed. The highest concentration of the support-
ing electrolyte implies in higher conductivity [3J.The increase of the conductivity must
provoke an increase in the accurence of nanowires and this is in agreement with the
behavior observed in the literature for polyaniline nanowires [2J.Acknowledgements:
CNPq, CAPES, FAPESP
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FERROELECTRICITY IN SYNTHETIC METALS: REALlTY ANO
HYPOTHESES, [GMA3]

The ferroelectricity is one of demanded effects in fundamental and applied solid state
physics. The most recent rise of R&D includes active gate materiais and electric RAM
in microelectronics, super-capacitors in portable communicators, sensors in medical
imaging, etc. Till now, the ferroelectrics were available in the inorganic world, some-
times in more complex strongly insulating materiais. The recent breakthrough [1]. see
reviews [2]. was an unexpected discovery of the ferroelectricity, related to the charge
ordering, in typical quasi-l D organic conductors (TMTIF)2X, as well as and in some
layered compounds like d-(EDT-TIFCONMe2)2Br [3J. The dielectric susceptibility,
reaching the values - 106, coexists with an unusually high conductivity, which gives
rise to the material classified as the "ferroelectric narrow gap semiconductor". The
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