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Abstract

We have prepared organic conducting nanocomposite particles that utilize polyaniline as conducting parts and small
silica particles as dispersants. The nanocomposite particles of polyaniline and silica represent a potentially useful
processable form of polyaniline, a normally intractable conducting polymer. Transmission electron microscopy (TEM)
studies confirm that the polyaniline-silica nanocomposites are made up of microaggregates of the original small silica
particles, which give rise to a raspberry morphology. The particle diameter of the nanocomposites as measured by
TEM observation can be varied over the range 300-500 nm depending on the colloid synthesis conditions. The
electrical conductivities of polyaniline-silica nanocomposite particles are lower by an order of magnitude relative to
bulk powder prepared under the same condition. We demonstrated that the polyaniline-silica nanocomposite particles
can be utilized as display elements for electrophoretic display due to their high colloid stability. The electrical
conductivity of polyaniline-silica nanocomposite particles is measured, and paper sheets coated with polyaniline-silica
nanocomposite particles have higher conductivities compared to conventional paper sheets. The polyaniline-silica

nanocomposite particles can be utilized to create conductive paper sheets.
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Fig. 1 Chemical structure of polyaniline.
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Schematic

Fig. diagram  showing

small silica particles which diameters are in 4-6 nm.
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Fig. 3 Transmission electron micrograph of the original small
silica particles (Nissan Chemical Products; 10-15 nm particle

diameter) '".
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Fig. 4 Experimental apparatus for investigating the motion of
the polyaniline-silica nanocomposite particles as display
elements for electrophoretic display.
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Fig. 5 Coated polyaniline-silica nanocomposite particles
paper sheet.
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Table 1 Effect of initial silica concentration on the particle

formation of the polyaniline-silica nanocomposites particles.

Sample No. Initial silica Colloid
concentration formation
(W/v%)
1 0.0 NG
2 0.5 NG
3 1.0 Partially
4 1.5 Yes
5 2.0 Yes
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Fig. 7 Transmission electron micrograph of polyaniline-silica

nanocomposite particles.

Fig. 8 Scanning electron micrograph of polyaniline-silica

nanocomposite particles.
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Fig. 9 Scanning electron micrograph of bulk polyaniline
powder synthesized in the absence of silica sols (sample
No.1).
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Table 2

nanocomposite particles.

Motion and speed of polyaniline-silica

Velocity of
Voltage(V) Polyaniline-Silica
(cm/s)
1000 Non-movement
3000 Non-movement
5000 Non-movement
6000 35.7
7000 47.2
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Table 3 Comparison of the surface electrical resistance of
polymer-silica nanocomposite photo sheets and conventional

photo sheet.

Surface electrical

resistance (Q/0)

Conventional photo sheet 7.9x10"
Coated PANi-SiO2 sheet 1.9x107
Electrolytic polymerization

yHe Paty 2.1x10°

)

film of polyaniline'’
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