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In this work, we report the use of template
synthesis to prepare cnducting pdymer composites by
the dedrochemicd poymerizaion of aniline in the
heterogeneous void spaces of inorganic (sol-gel Silica)
porous films. Compaosites with conjugated pdymers are
interesting because of the perceived pdential for
combining properties that are difficult to attain separately
from the individual components. We aayzed the
eledrochemicd behavior of the PAni/Silica ad its
potential application in lithium polymeric microbattery.
As eledrolyte we used pdy (dimetilsil oxano- co-ethylene
oxide) - P(DMS-co-EO)/LiCIO,. This complex was
prepared by the mixture of the polymer and salt in THF.
The solution was dried in vacuum for 48 h. The sat
concentration was 5.0 % wt. LiClO,.

The polymerizaion of PAni inside the porous of
Slica filmgITO [1] was caried out in the
potentiodynamic mode by cycling the potential from 0.10
to 080V vs. Ag|AgCl. The dedrolyte mnsisted of
1.0mol.L™* HCl and 10 mol.L™ NaCl containing 0.1
mol.L™" of distilled aniline. The polyaniline mass was
cdculated from the deposition charge [2]. After drying
the films, the PAni-Silica/ P(DMS-co-EQ) / Li system
was charaderized into a dry box with argon atmosphere.

Figure 1 shows the cyclic voltammogram of
PAni-Silica / P(DMS-co-EOQ) / Li system. The
voltammetric peaks correspond to the changes in the
oxidation state of the polyaniline that be related to the
ratio between amine and imine content in the film [3].
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Fig. 1 — Steady state cyclic voltammogram of
PAni-Slica/ P(DMS-co-EQ) / Li system, at 1 mV.s™.

In Figure 2 the first charge/discharge cycle ad
the aging effed in the spedfic charge ae shown. The
initial open circuit potential was 3.35V and the dharging
processwas limited to 3.80V cut-off potential, in order to
avoid the over oxidation of polyaniline. The cmposite
film presents an S-shaped charge/discharge airve,
charaderistic of a one-phase process The initial cgpadty
was 140 A.h.kg™ and it deaeased with cycling remaining
a 75 A.h.kg™ before 100 cycles. This behavior can be
explained by two fadors. polymer degradation and/or
passvation of lithium eledrode.

The darge efficiency for the first
charge/discharge cycle was 90.7 % and it readied 100 %
before 50 cycles.
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Fig. 2 — Dependence of the charge/discharge capacity
with the number of cycle; i = £ 1 pA. Insert (a) showsthe
first charge/discharge cycle.

The impedance spedra of PAni-Silica/ P(DMS-
co-EQ) / Li system as maiden and before 100 cycles are
shown in Figure 3. In high frequency range, the first
intersedion of the graph with the red axis corresponds to
the resistance of the polymer eledrolyte (1.5 kQ.cm?).
The semicircle & medium frequency corresponds to the
charge transfer resistance (Ry). The increase of Ry was
one order of magnitude with charge/discharge cycling.
This behavior judtifies the charge/discharge cgadty
deaesse.
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Fig. 3 —Nyquist diagram at OCP potential (3.35 V)
of system, after (®) and before (O) 100 charge/discharge
cycles. Insert shows the high frequency range.

Based on these results, we mncluded that as
PAni-Silica ®mposite & P(DMS-co-EOQ) — LiCIO, are
interesting potential materials to be used in polymeric
microbatteries.
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