CHAPTER 1V

CONCLUSION

Polythiophene (PT) and poly(3-hexylthiophene) (P3HT) have been
successfully prepared by polymerization with ferric chloride. Synthesis of PT and
P3HT containing thienyl S,S-dioxide groups by adding polymerizing agent and
oxidizing agent (mCPBA) together in the¢ reactor (one-pot method) yielded no
product. Oxidation of PT by consecutive .e@egraded the polymer without the
formation of sulfone group. The unsuccessful exidation may arise from the problem
that PT did not dissolvesin*any-selvents and that made it difficult to initiate the
reaction on the entangled,’i} le polI er chains. The soluble P3HT oxidized by
mCPBA or H,O,/TFA wi

" epd products with hlgher UV-Visible absorptlon in

The P3HT solution was doped w1th aqae?us HCIO4 in THF. By following the

reaction by UV-Visible spectroscopy py. the 1nte§51ty of the absorbance at Amax gradually

'--.

reduced while the abs‘o_,rbance at hlgher wavelength increased. The AC-index meihod

— -

was proposed to follo,\ythe progress of the altered UV-VlsTp}'e absorption spectra that

corresponded to the partljal oxidation of P3HT. High AC-}_I}dCX would reflect the high
effective conjugation le;lgth within the polymer chain which, in turn, could correlate
to high conductive properties. The AC-mdex of the ‘oxidation 6f P3HT by mCPBA or
H,0,/TFA generally increased at the beginning, decreased slightly, and finally rised
up agaimy The downward«curve wvas assumed-tosbe tduerto the degradation of the
polymer took place faster than the formation of the ‘sulfone groups, where longer
conjugations in the polymer chain were expected. From AC-index of P3HT solution
doped by HCIO4, the values increased continuously until the precipitation occurred. In
contrast, doping by TFA gave AC-index values that were leveled off around 20-30
min of reaction time without precipitation. Furthermore, the AC-index could clearly
indicate the different effect from the amount in doping agent. The polymer doped at
higher doping agent concentration (TFA) showed higher AC-index values.
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