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Abstract

This research focuses on the organization of conjugated polymer in solutions and
on solid surface. Conjugated polymer use in this study is poly[2-methoxy, 5-(2'-
ethylhexoxy)-p-phenylene vinylene}(MEH-PPV). The organization of MEH-PPV, which
affects its optical properties, can be controlled by selecting appropriate solvents. The MEH-
PPV dispersed in good solvent such as chloroform adopts extended conformation. This
results in a relatively long conjugation length of m electrons. In contrast, the use of poor
solvents such as cyclohexane and methanol forces the polymeric chain to colliapse, leading
to the decrease of conjugation length. The collapse of polymer chain also diminishes the
efficiency of intrachain energy transfer. NMR studies have found that aromatic solvents
such as toluene and pyiridine can couple strongly with conjucated backbone of MEH-PPV,
causing a restriction of phenyl ring rotation around single bond. This factor also plays
important role on the extent of conjugation along conjugated backbone. The decrease of
solvent quality can cause the interchain aggregation of MEH-PPV, which also an important
factor affecting the conjugation. The aggregation allows the overlap of 7 orbitals, resulting
in a red-shift of absorption and emission spectra. The mechanism of interchain aggregation
depends on several parameters such as conformation of individual chain and concentration.
The extreme chain collapse is found to retard the overlap of m orbitals and reduce the
interchain energy transfer. The use of different solvents also affects morphology of the
prepared thin films. Polymer solutions in chloroform and toiuene vyield relatively smooth
films while films prepared from solution in pyridine appear to be quite rough. The difference

of film morphology is expected to play role of the luminescence properties of MEH-PPV.
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