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Abstract

Three different types of polycarbonate (PC)/graphene oxide (GO) composites using diphenyl carbonate as a monomer were
fabricated by melt polymerization. Those were the PC/GO composite (PC/GO) using a twin extruder, in-situ PC/GO composite
(PC/GO-cat.) using a catalyst, and in-situ PC/GO composite (PC/GO-COCI) using a GO-COCI treated by -COCI, Chemical
structures of the composites were confirmed by C-H and C=O stretching peak at 3000 em’' and 1750 cm’, respectively. The
slope for the storage (G”) versus loss (G”) modulus plot decreased with an increase in the heterogeneous property of polymer
melts. So we can check the GO dispersion of the PC/GO composites using by the slop for G*-G” plot. According to the G’ -
G” slopes for three different types of PC/GO composites, GO was well dispersed within PC matrix in case of PC/GO and
PC/GO-cat.. It was also confirmed by atomic force microscope (AFM) photos. One of the reasons for the poor GO dispersion
of PC/GO-COCI is branching and crosslinking processes occurred during polymerization, which was further confirmed by a
plot for the complex modulus versus phase difference.
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Figure 1. Reaction scheme of GO-COCI.
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Table 1. Formulations of Pure PC and PC/GO Composites
Sample DPC/BPA DPC  BPA GO GO-cocl
(mole ratio) (8) (8) (8 (8)
pure PC - -
PC/GO-cat. 1.08 60 5920 0.24 -
PC/GO-COCl - 0.24

Table 2. Thermal and Molecular Weight Properties of Synthesized-PC/GO
Composites

Sample T, (C) T(CT)" M, PDI
pure PC 147.3 4545 19,016 1.53
PC/GO 145.0 461.9 - -
PC/GO-cat. 146.7 4282 17,276 1.68
PC/GO-COCI 1429 4186 8,524 3.23

“Glass transition temperature/**temperature at 5% weight loss
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Figure 2. FT-IR spectra of pure PC and synthesized PC/GO
composites.
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Figure 3. GPC chromatograms of pure PC and synthesized PC/GO
composites.
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