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ABSTRACT

A new class of light-emitting poly(9,9-di-n-octylfluorene-2,7-vinylenes)
(PFVst) and poly{9,9-bis(2-ethylhexyl)fluorene-2,7-vinylene} (PFVb) have been
synthesized by Horner-Emmons polymerization method. These polymers have high
molecular weights and no detectable saturated defects along the conjugated backbone. The
new route utilizes a modified Horner-Emmons method by coupling suitably designed co-
monomers to form the targeted conjugated polymers. The newly prepared PFVs were
directly compared to PFVs prepared via a previously established Gilch polymerization

route. The structure and optical properties of all PFVs were characterized by gel



permeation chromatography (GPC), NMR spectroscopy, UV-Vis spectroscopy, and
molecular fluorescence spectroscopy methods. The number average molecular weight (M)
of PFVst prepared by Gilch polymerization, PFVst and PFVb prepared by Horner-
Emmons polymerization were 84000, 27000, and 34000 respectively, and polydispersity
were 1.5, 2.7, and 2.3, respectively. These polymers were found to have high thermal
stability, which may be represented EL polymers for prevention of the deformation and
degradation of the emitting layer by current-induced heat during the operation of EL
devices and readily soluble in common organic solvents.

In order to investigate the combination of carbon nanotubes with m-conjugated
polymer for polymer light emitting diodes (PLEDs). The composite materials were
fabricated by direct mixing with carbon nanotubes suspension in a polymer matrix. These
polymers could act as an organic filter for the CNTs system where the CNTs were
indefinitely suspended in the polymer solution while the carbonaceous material falls out of
solution. PFVS/CNT composite have been characterized by spectroscopic methods to
examine the effect of the interaction with the nanotubes on the poly(9,9-dialkylfluorene-
2,7-vinylene). Scanning Electron Microscopy (SEM) and Transmission Electron
Microscopy (TEM) confirmed the presence of single-walled nanotubes (SWNTSs) and the
interaction between PFVs and CNTs were investigated. The interaction was further
investigated using Raman spectroscopy. Raman scattering from the radial and tangential
vibrational modes showed that there was a very small diameter of d ~ 1.22 nm of the
nanotubes. For the composite, it was found that the peaks located at 1570, 1595 and

1634 cm™ decrease in intensity and all lines of the composite spectra were broadened



when the 0.1 wt% SWNTs introduced into the polymer matrix. A little change was
observed in the tangential mode feature centered at 1595 cm * of the PFVs/CNT
composite, shifted ~2 nm of the peaks in comparison to pure polymers were emphasized
that PFVs were coated the individual nanotubes in the PFVS/CNT composite. In the future
we will seek to further improve of our understanding to the properties of these composite materials

for using in PLED applications.



