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Abstract
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In this work, the structural and electronic properties of fluorene-phenylene
copolymer (Poly[9,9-dihexylfluorene)-alt-co-1,4-phenylene)], (FP), and its derivative
(Poly[9,9-dihexylfluorene)-alt-co-(2,5-dialkyloxy-1,4-phenylene)], (FMP), were
theoretically investigated by mean of quantum chemical calculation. The ground and
excited state optimization of (FP), and (FMP), n=1-4 were calculated using B3LYP and
TD-B3LYP levels of calculation, respectively. It was found that ground and state
geometries of (FP), and (FMP), are non-planar whereas the excited state geometries
show more planarity than that of ground state. Moreover, excited state geometries are
quinoid type structures. On the basis of ground and excited state structures, the

vertical excitation energies (E and fluorescence energy (E,) of (FP), and (FMP),

)
excit
were calculated by TD-B3LYP level of calculation. The obtained results were plotted
and extrapolated to 1/n, the good linearity was obtained. Additionally, the electron

transition is assigned mainly from the highest occupied molecular orbital (HOMO) to the
lowest unoccupied molecular orbital (LUMO) or S, — S;. From the results, E__, of
(FP), calculated by TD-B3LYP/SVP and TD-B3LYP/SVP+ levels of calculation are 2.89
et Of (FMP), obtained from TD-B3LYP/SVP, TD-
B3LYP/SVP+ and TD-B3LYP/TZVP levels of calculation are 2.89, 2.87 and 2.85 eV,
respectively. Next, E, of (FP), calculated by TD-B3LYP/SVP and TD-B3LYP/SVP+

and 2.87 eV, respectively. While, E



levels of calculation are 2.27 and 2.26 eV, respectively. Whereas, E,, of (FMP),
obtained by TD-B3LYP/SVP, TD-B3LYP/SVP+ and TD-B3LYP/TZVP levels of

calculation are 2.52, 2.50 and 2.50 eV, respectively. It can be seen that E and E

excit flu

do not suffer appreciable variation with the additional of methoxy group in fluorene unit.
Finally, the radiative lifetimes of (FP), and (FMP), were computed. It was found that
radiative lifetimes of (FP), and (FMP), are in the range of 0.49-0.69 nanosecond. This
fundamental data is useful for making the promising polymers which can be use

employed for LED materials.
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