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Abstract: The conducting polymer composites were prepared by imbibing the porous particle with an FeCl; oxidant
solution, drying the imbibed porous particle, and imbibing again with pyrrole solution for polymerization to take place in
the pore. The conductivity of the porous composite particles, was higher than that of nonporous particles. Also, the con-
ductivity of composite was increased with increasing specific surface area and pore specific volume of the host porous

particles since the degree of formation of conducting polymer in the pore increased.
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Preparation of Porous Particles
— Synthesis of Large Particles by Emulsion
Polymerization
— Removal of Linear Polymer Chain by
Solvent Extraction

Adsorption of Dopant on Porous Particles
— Dopant ; FeCl;
— Oxidant Solution : Methanol

Drying

Polymerization of Monomer on Porous Particles
— Monomer : Pyrrole
— Organic Solution : Ethyl ether

Drying

Measurment of Conductivity
on Polymer Composites

Fig. 1. Procedure for the preparation of conducting
polymer composites.
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Table 1. The First Stage Recipe for Preparation of
Conducting Polymer Composites

Components Amount(g or ml)
Particle(nonporous or porous) 1
Methanol(Oxidant solution) 10
FeCl;(Dopant) 2

Table 2. The Second Stage Recipe for Preparation
of Conducting Polymer Composites

Components Amount(g or ml)
Particle + FeCly(Dopant) 3
Ethyl ether(Organic solution) 10
Pyrrole(Conductive Monomer) Variable'

% Variable' : 2~8g
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Table 3. Physical Features of Polymer Particles

Polymer Specific Surface | Pore Specific
Particles Area(cem’/g)  |Volume(cm®/g)
NP 11 16.01 0.16
N NP 12 17.02 0.19
[
"POTONS | NP 13 18.64 0.24
Particles
NP 14 17.32 0.21
NP 15 19.10 0.29
PP 11 22.02 0.46
PP 12 31.99 0.73
Porous
. PP 13 40.86 0.91
Particles
PP 14 59.43 1.48
PP 15 81.90 1.68
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Table 4. The Conductivity of NP 11(nonporous) Particles and PP 11(porous) Particles after centrifugation

Conductivity(S
Oxidant Solution Type of Particle Pyrrole-Organic Solution onductivity (S/em)

Serum Part Bottom Part

NP 11
. Pyrrole 8g/ethyl ether 10m] None 0.37x10°°

(Nonpolrous Particles)

FeCl; 2g/methanol 10m! PP 11

. Pyrrole 8g/ethyl ether 10ml None 13.1x10°?
(Porous Particles)

10
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© 9 O} g pyrrole/g NP 11 particle
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Drying time (hr)
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g. 3. The amount of pyrrole remained against dry-

ing time at ambient temperature.
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Fig. 4. The conductivity of NP 11(nonporous) parti-
cles and PP 11 (porous) particles : FeCl, 2g
10ml, 2g~10g/ethly

/methanol pyrrole

ether 10ml.
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Table 5. The Conductivity of NP 11(nonporous) Particles and PP 11(porous) Particles

Oxidant Solution Type of Particle Pyrrole-Organic Solution Conductivity(S/cm)
Pyrrole 2g/ethyl ether 10ml None
NP 11 Pyrrole 4g/ethyl ether 10ml 0.57x107*
Particles Pyrrole 6g/ethyl ether 10ml 0.11x10°°
FeCl, 2 /methanol 10m] Pyrrole 8g/ethyl ether 10ml 0.32x1073
€ls cg/methanol 10m Pyrrole 2g/ethyl ether 10ml 4.5 x1073
PP 11 Pyrrole 4g/ethyl ether 10ml 6.2 x107?
Particles Pyrrole 6g/ethyl ether 10ml 8.0 x1073
Pyrrole 8g/ethyl ether 10ml 1.2 x1072
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Fig. 5. Schematic diagram for the preparation of

conducting polymer composite.
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Fig. 6. The effect of specific surface area on con-
ductivity of polymer composites . FeCl; 2g/
methanol 10ml, pyrrole 8g/ethyl ether 10ml.
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