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Abstract

Polyfluorene (PF) is a conjugated polymer that can emit blue intense light rendering it to be utilized
as an emitting material for orgahic light emitting device (OLED). A major pr:)blem for this material,
however, involves its colour stability. The polyfluorene derivatives tend to change colour from blue to
green upon exposure to heat and UV light. In this study, we investigate role of oxygen content on
thermal oxidation of polyflurene derivatives, which leads to the increase of green emission. Two types of
polymers are used including poly(9,9-bis(2- ethylhexyl)fluorene-2,7-diyl) or (PF2/6) and its random
copolymers with anthracene. The polymer films were prepared by spin casting from solutions and then
followed by annealing at different temperatures. The amount of oxygen in the annealing environments is
systematically controlled. We have found that the increase of oxygen concentration accelerates the
oxidation of fluorene into fluorenone group, promoting the green emission. The presence of anthracene

groups in polyfluorene is also found to reduce the oxidation process.

Keyword: conjugated polymers/ organic light emitting diode/ photophysics
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ABSTRACT

Polyfluorene (PF) is a well-known conjugated polymer which can be utilized as an emitting
material for organic light emitting device (OLED). The excited polyfluorene normally emits
blue light with high quantum efficiency. However, the emission spectrum is often accompanied
by an undesired feature in the green spectral region. This is normally attributed to the
formation of excimer and the existence of fluorenone group in the system. Our research explores
the origins of the green emission peaks in the system of poly(9,9-bis(2- ethylhexyl)fluorene-2,7-
diyl) or (PF2/6) and its random copolymer with anthracene. The polymer films were annealed at
different temperatures in environments with controlled amount of oxygen. The films were also
irradiated by UV light. It was found that the increase of oxygen concentration and annealing
temperature actelerated the oxidation of fluorene into fluorenone group. The UV irradiation also
caused the oxidation process. The incorporation of anthracene groups into polyfluorene is found
to reduce the oxidation process. Study in dilute solution showed that the presence of fluorenone
defects caused the decrease of quantum yield. Study in mixed solvent indicated that the
presence of fluorenone defects promoted the formation of excimers, which led to strong green
emission. .
Keywords : conjugated polymers, organic light emitting diode, photophysics







