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Abstract

Polyhexylthiophene was prepared by electrochemical polymerization of
hexylthiophene on stainless steel . The best conditions for preparing films by
the electrochemical polymerization at temperature (5-10) C° are ; current
density at 9.3 mA/cm2 when the supporting electrolyte concentration of ( 0.1
M ) and the monomer concentration of (0.1 M) .

Characterization have been made for these thin films using FT-IR spectra
and X-ray to find out the effective bonds of these materials and the nature of
crystallization .

The electrical conductivity was found to be influenced by the supporting
electrolyte concentration TBACIO4 ( doping ratio) , where it was found that
the increase in electrical conductivity of PHT films doped with (ClO) is due
to the increase of concentrations of the supporting electrolyte ( TBACIO4) .

The electrical conductivity of PHT films decreased when immersing in
ammonia solution.

The mechanism of conduction carriers was studied . it was found that films
which prepared at supporting electrolyte concentration larger than (0.1 M)
abuse ohmic behavior at voltages larger than 20V , but the films which
prepared at supporting electrolyte concentration less than ( 0.05 M ) abuse
ohmic behavior at voltages larger than 5V .

The effect of temperature on the electrical conductivity was studied . Two
activation energyies have been observed for the films prepared at supporting
electrolyte concentration larger than ( 0.05 M ) one is at temperature range (
475-400) °K and the other is at range ( 400-350 ) °K . It was found that the
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films , which prepared at supporting electrolyte concentration less than ( 0.05
M) have one activation energy .

The optical properties of PHT films were studied . The nature of the
electronic transitions of these films was studied beside the study of energy
gap and its values and the energies of the phonons . The results show that
PHT has indirect energy gap and the transition that happened was of © w*

type .

The energy gap and the phonon energy decrease as the ratio doping increases .
The PHT films which prepared at supporting electrolyte concentration ( 0.1 M
) has an energy gap of ( 1.875 eV ) and phonon energy of ( 0.16 ¢V ) and the
undoped PHT films has an energy gap of ( 2.2 ¢V ) and phonon energy of (
0.575eV).

Fluorescence spectra have also been investigated to determine the
excited state and emission of the ( PHT , PHT/Rh B, PHT/PVA-g-Rh B) , It
has been found that the films have greatest excited state at a wavelength of (
427,584,576 ) nm and have greatest emission at a wavelength of (
427,583, 575 ) respectively . It has been found that the Quantum Yield is
about ( 0.61,0.95,0.69 ) for (PHT , PHT/Rh B, PHT/PVA-g-Rh B )
respectively . The addition of dyes ( PVA-g-Rh B or Rh B ) to PHT which
improved fluorescence characteristies which mean that these polymer are
promising to be as active layer as light emitting diode ( LED ) devices .

The study includes fabrication of two type of device , one of them was
without dyes ( ITO/PHT/Metal ) , and the other one with dyes
(ITO/PHT/dyes/Metal ) .

In this work we use two types of metals ( Al, Ni ) and we use two type of
dyes (PVA-g-Rh B, Rh B).

The current — voltage ( I-V ) curves of the ITO/PHT/Al and ITO/PHT/Ni
show a rectifying behavior with a quality factor ( 1.25, 1.42 ), The dynamic
resistance ( 4.28x107 , 3.07x106 ) Q , the saturation current (
1.12x10-8 , 8.75x10-9 ) A/cm2 , the junction voltage ( 3.50, 3.20 ) V
respectively .

The device (ITO/PHT/PVA-g-Rh B/Al ), (ITO/PHT/Rh B/Al ) behave as
diode with quality factor ( 1.01, 1.13 ), the dynamic resistance ( 7.50x105 ,
1.00x106 ) Q , the saturation current ( 8.20x10-6, 1.20x10-6 ) A/cm2 , the
junction voltage ( 4.00, 3.70 ) V respectively , and when we use Ni for the
device ( ITO/PHT/PVA-g-Rh B/Ni ), (ITO/PHT/Rh B/N1 ) they behave as
diode with quality factor ( 1.21, 1.33 ), the dynamic resistance ( 1.50x106
8.33x106 ) Q , the saturation current ( 3.00x10-7 , 9.04x10-8 ) A/cm2 , the
junction voltage ( 3.70, 3.40) V respectively.

The quality factor of the device ( ITO/PHT/dye/Metal ) is found to be lower
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compared to the quality factor of the device (ITO/PHT/Metal ) . this is a
good indication that devices (ITO/PHT/dye/Metal ) can be used a light
emitting diode ( LED ) .
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