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ABSTRACT

The {0.8PPV+0.2DMPPV) copolymer and silica/borosilicate composites were synthesized by sal-gel pro-
cess. The organic-innrganic hybrid solution was prepared by using of (0.8PPV+0.2DMPPV) copalymer pre-
cursor solution as a raw material for orgamc components and TEOS and TMB for glass components. Then
by drying the solution in vacuum at 50°C for 7days and subsequent heat treatment m vacuum at 150°C—
300°C for 2h~72h with heating rate of 0.2°C/mun and 1.8°C/min, the organic-inorganic compesites were syn-
thesized. Microstructural evolution of the composites was characterized by DSC, IR spectroscopy, UV/VIS
spectroscopy, and TEM. Elimination of the polymer precursor and degradation of the polymer were oh-
served by DSC and 5i-O and trans C=C absorplion peaks were identified by IR spectra. The pclymer was
found 1o he successfully incorperated mto the glass matrix and it was confirmed by the absorption peaks
from the palymer n the UV/VIS spectra and the TEM results. The absarption peak of the composites was
found to shift toward short wavelength side compared 1o thal of the pure polymer and the amount of the
blue shift increased with mcreasing the heal ireatment lemperature and heat treatment time and with de-
creasing the heating rate.

Key words : Sol-gel processing, PPV+DMPPYV copolymer, Organic-inorganic compesites, Conjugated polymer, Si-
ica glass, Borosilicate glass.
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Fig. 1. Flowchart for preparation of organic-inor-
ganic composites.
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Fig. 2. DSC curves of the dried gel for (0.8PPV+H0.2

DMPPV)/S10, composites with different ad-
diton of precursor solutio in volume percent.
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Fig. 3. [R-spectra of the (0.8PPV+0.2DMPFV)/Si0,
composites with different precursor addition
heat treated at 250°C for Zhr heating rate of
1.8°C/min.
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Fig. 4. UV/VIS spectra of the (0.8PPV+0.2DMPPV)/
S10; composites with different additon of pre-
cursor addition heat treated at 250°C for Zhr
with heating rate of 1.8°C/min.
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Fig. 5. Effect of heat treatment temperatur eon UV/
VIS spectra of the (0.8PPV+H0.2DMPPV)/Si0,

composites with precursor addition of 12.8vol%
with heating rate of 0.2°C/min.
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Fig. 6. Effect of heat treatment time on UV/VIS spec-
tra of the (Q.8PPV-+0.2DMPPV)/SIO, com-
posites with precursor addition of 12.8vol%
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Fig. 7. Effect of heating rate on UV/VIS spectra of
the (0.8PPV+0.2DMPPV)/SIO:. composites
with precursar addition of 12.8vol% heat treat-
ed at 250°C for 10hr.
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Fig. 9. TEM micrograph of the (0.8PPV+H().2DMPPV)/
Si(y composite with precursor addition of 37.0
vol% heat treated al 300°C for 2hr heating
rate of 1.8°C/min.
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