OPTICAL PROPERTIES OF CONDUCTIVE POLYMERS
IN THEIR SOLUTIONS AND ELECTROSPUN FIBERS

Sutheerat Changsam

A Dissertation Submitted in Partial Fulfilment of the Requirements
for the Degree of Doctor of Philosophy
The Petroleum and Petrochemical College, Chulalongkom University
in Academic Partnership with
The University of Michigan, The University of Oklahoma,
and Case Western Reserve University
2009

52210E



Thesis Title: Optical Properties of Conductive Polymers in their Solutions

and Electrospun Fibers
By: Sutheerat Changsam
Program: Polymer Science

Thesis Advisor:  Assoc. Prof. Pitt Supaphol

Accepted by the Petroleum and Petrochemical College, Chulalongkom
University, in partial fulfilment of the requirements for the Degree of Doctor of
Philosophy.

College Director

(Asst. Prpf. Fommong mialakul)

Thesis Committee:

A
(Asst. ?of. Pomthong Malakul) (Assoc. Prof. Pitt Supaphol)
(Assoc. Prof. Anuvat Sirivat) (Asst. Prof. Toemsak Srikhirin)

E /hZph-erm

(Asst. Prof. Rakchart Traiphol)



(Optical Properties of Conductive Polymers in their Solutions and Electrospun Fibers)

107
(20 5-(27- )-1,4-
) (MEH-PPV) ( - - : ) (EHO-OPPE)
(2,7-(99-  (2- ), (BEH-PF)
(21 - -(2'- )
1,4- ) 12
(2¢
)'!14' )
)-14- ) 0.1 10
1 1)-14 )
( -

- ) 2,7-(9,9- (2- )



ABSTRACT

4992002063:  Polymer Science Program
Sutheerat Changsam: Optical Properties of Conductive Polymers in
their Solutions and Electrospun Fibers.
Thesis Advisor: Assoc. Prof. Pitt Supaphol 107 pp.

Keywords:  Electrospinning/ optical properties/ Poly(phenylene vinylene)/
Poly(phenylene ethynylene)/ Poly(fluorene)/ Conductive polymers

The studies on optical properties of various conductive polymers (i..,
poly(2-methoxy-5-(2 -ethylhexyloxy)-L4-phenylene  vinylene)  (MEH-PPV),
poly(ethylhexyloxy-octyloxy-p-phenylene ethynylene) (EHO-OPPE), poly(2,7-(9,9-
bis(2-ethylnexyl)fluorene)) (BEH-PF)) either in their solution or electrospun fibrous
form were successfully reported here.

First, a versatile method for tuning optical properties of MEH-PPV in its
solution with 1,2-dichloroethane was accomplished by reacting with pyridinium
formate (PF), a volatile organic salt. Adjusting the concentration of PF in the solution
led to a systematic control for the position of the absorption and the
photoluminescent (PL) spectra of MEH-PPV. The changes in the emission color
from orange to yellow and, finally, to green were observed by naked eyes in the
MEH-PPV solution that contained 0.1 and 10 vol.-% of PF, respectively. The
changes in the optical properties were due to chemical modifications along the main
chain and the side groups of MEH-PPV.

For the studies on the electrospinning of EHO-OPPE and BEH-PF, ultra-
fine fibers from their blend solutions with an electrospinnable and inert template
polymer, i.e., polystyrene (PS) were successfully prepared. Scanning electron
microscopy (SEM) and Fourier-transformed infrared (FT-IR) spectroscopy were
respectively used to observe the morphology and chemical integrity of the
electrospun fibers. The optical properties (i.e., absorption and PL emission) were
investigated by UV-Visible and PL spectroscopy, respectively. Moreover, the
corresponding spin-coated and solution-cast films were also studied for comparison.
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