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to prepare the most efficient DPPH free radical scavenger for PANI, PPy and PEDOT
were 1.5, 0.5 and 1, respectively. After reaction with DPPH for 24 hrs, around 70% of
the DPPH free radicals were quenched by PANI and PPy, but only 16 % by PEDOT.
This represents a 3 to 1 ratio of pyrrole units to DPPH=, 2 to1 for aniline units and 9
to1 for EDOT units. To further examine the electron transfer process in the DPPH as-
say, reduced forms of PANI and PPy were evaluated. The reduction of PANI and PPy
with hydrazine led to a complete loss of (bi)sulfate dopant, but to improved DPPH
radical scavenging, confirming that the conducting polymer is acting as a reducing
agent in scavenging DPPH radicals. The antioxidant activity of PPy and PANI films
prepared by an electrochemical method were evaluated using a further standard
food science antioxidant assay, the oxygen radical absorption capacity (ORAC) as-
say.[5] The results showed that both PPy and PANI show peroxyl free radical scav-
enging activity, and that these two conducting polymers are excellent free radical
scavengers. The polymers can be contrasted to the small molecule antioxidants
generally found in foods and beverages with prospects for extension of shelf-life in
packaging applications.
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1: 516 nm absorbance for 255 uM DPPH

in methanol after the addition of 1 mg of

(=) PEDOT, (#) PPy, or for (&) DPPH only.
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INVESTIGATING THE KINETICS POLYMERIZATION OF POLY(O-
METHYLANILINE) [PTu16]

The polymerization kinetics of poly(o-methylaniline) prepared from the chemical oxida-
tion of o-methylaniline with ammonium peroxydissulfate at several monomer:oxidant
concentration ratio in 1molL" hydrochloric acid medium was investigated. The reac-
tion was investigated by UV-Vis spectroscopy and the rate constants were calculated.
The absorption spectra shows a decrease in the band at 350nm attributed to oxidant,
and another an enhancement in the band at 650nm, attributed to polymer.The absorp-
tion of the band in 350nm was linearized with ~dA/dt=kA equation. The value of exper-
imental constant rate was determined as (8.8+0.4)x10% s”'. A equation was proposed
to study the band in 856nm. The values of experimental constants rate was deter-
mined as ki=4.5x10%s", kg=2.6x104Lmol"'s", kt=6.6x106Lmol's" and k2" =186Lmol
's'. The effect of LiCl addition on the reaction rate was investigated resulting a in-
crease in the rate constants by increasing the ionic strength. It was observed that the
reactant species in solution are charged and have the same electrical charge.
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OXIDATIVE CHEMICAL SYNTHESIS OF POLYMERIC NANO/MICRO
STRUCTURES FROM MONOMERIC ANILINES [PM12]

In view of the increasing activity in nano-science and nano-technology, it is of inter-
est to reexamine and build upon earlier observations of organic polymers, which
were of much of interest in the past primarily because of their unusual electronic
properties [1]. The sensitivity of the type of nano/micro morphology on the synthetic
method employed including variation in pH, temperature, and absolute reactant con-
centration, opens up a vast unexplored potential field, which has not as yet been
tapped. For example, chemical and/or electrochemical synthesis of an electroactive
polymer, such as polyaniline, alone yields a wide variety of materials depending on
the pH of the system [2] and morphologies ranging from the first reported synthesis
of nanofibers of polyaniline [3] to the dependency of the nucleation step and result-
ing morphology on the nature of the counter ion [4], to the chemical synthesis of
polypyrrole which can yield a matte-like film or nanospheres [5]. In the past, much
excellent research has been carried out world-wide on “polyaniline”—its chemical
and electrochemical synthesis, characterization and electronic, magnetic, optical,
and related properties [6]. Polyaniline and its derivatives have attained considerable
world-wide importance principally because of their unique set of electronic proper-
ties. In this work, our results show that the nature of the product obtained by the oxi-
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« polymerization of aniline depends critically on the synthesis condition used,

.. initial pH of the reaction system and the absolute concentration of the re-

it Specifically, we found that the solid product isolated (Figure 1(a,b) - (a) Hol-

imicrospheres, average diameter: 1.5-6 um. (b) Nanotubes, average inner tube

vuoter: 40 nm) from the aqueous polymerization system containing aniline, hy-

liloric acid, and ammonium peroxydisulfate with a higher pH can be completely

lurent in chemical composition, spectroscopic properties, and morphology from

polyaniline” obtained using the same reagents at the usual lower pH value of

' ihwure 2 — Nanofibers, average fiber diameter: 44 nm) [3,6]. The aqueous oxida-

¢ polymerization of aniline in a sufficiently low pH is divided into two hypothetical

itin |2] — Part A: polymerization; Part B: protonation by the H,50, produced or by

y other acid that has been added to the polymerization system. It should be noted

i the quantity of acid formed during the polymerization step significantly exceeds

nnount of acid required in the protonation step—hence, a net increase in acid

i cntration during polymerization is observed, and it is, in part, responsible for the

jcoeration of a large variety of nano/micro morphology obtained from the oxidative
ijueous polymerization of aniline.
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A NANOCARRIER CHARGE MODEL FOR THE TRANSPORT IN POLY(O-
ALKOXYANILINES) [PTu19]

I mechanisms for charge transport and the nature of the charge species have been
controversial. Here we propose a structural model for polylo-alkoxyanilines), where
thi conduction process is governed by nanocarriers or quasi-particles with concomi-
tanl hopping and tunneling between conducting islands. The rnetallic islands are cou-
pileel into the network with the twisted and tangled polymer chains. We studied the
fonmation of charge carriers in poly(o-alkoxyanilines) using electron paramagnetic res-
onance (EPR), which shows the presence of two types of charge carriers in poly(o-alk-
uxyaniline) solutions for an intermediate pH value (pH=5.0). The first type is localized
in the amorphous part and with small mobility, while the second is delocalized in the
semi-crystalline part with high mobility. Using small-angle X-ray scattering (SAXS) we
confirm the existence of quasi-particles in solution, corroborated by ab initio proce-
ilures based on simulated annealing (see Fig. 1). The model also indicates that the
(uasi-particles may jump between defects along the polymer chain providing elec-
tionic conduction, which are consistent with molecular modeling results (ab initio and
semi-empirical). However, it does not discard the hopping process between neighbor-
iny chains.

Figure 1. Average Dummy Atom Model (DAM) in pH 3.0 (HQ)

Fabio Qe Umg Lej (USP/Embrapa {Braz.'l})‘

‘Marcelo Lurz Simdes (Embrapa [Brazﬂ)} Mério

de Oliveira Neto (USP (Brazil)), Ranylson
Marcello Leal Savedra (USP (Brazil}), Paulo
Sérgio de Paula Herrmann Junior {Embrapa
(Brazil)), lgor Poﬂkarpnv (USP (Brazil}),
Ladislau Martin Neto (Embrapa (Brazf.l}) Milan
Trsic (USP (Brazil}), Luiz Henrique Capparelli
Mattoso (Embrapa (Brazil)), Osvaido Novais
de Oliveira Junior {USP. (Brazil))



