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Abstract: The branched polycarbonates (B—PCs) with two different branching agents were synthesized
from melt polymerization. The contents of branching agent were in the range of 0.001 ~0.005 mol%. The
chemical structure of the synthesized PC was determined by FTIR, "H NMR, and '’C NMR, spectroscopy.
The molecular weight, glass transition and degradation temperatures were determined by GPC, DSC, and
TGA. The molecular weight of the phloro type B—PC had a lower value than the other one, and the glass
transition temperature increased with molecular weight. Compared with linear PC, the rheological
properties of the B—PC indicated an increase of complex viscosity in the low frequency region and shear
thinning tendency. Power law index (s representing shear thinning was calculated by linear regression
and the values were in the range of 0.483~0.996. The rheological properties of the B—PCs were measured
by a dynamic rheometer.
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Figure 1. Reaction scheme of branched polycarbonates.
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Figure 2. FTIR spectra of linear, branched, and gelation polycar— Figure 3. "H NMR and *C NMR spectra of synthesized polycar—
bonates. bonates.
Table 1. Basic Properties of Synthesized Polycarbonates
Sample BA Type DPC/BPA (mole ratio) BA/BPA (mole ratio) 7,(C) M Ml My 73(C)
L-PC1 1.05 148.61 46887 3.86 499.55
L—-PC2 - 1.08 - 159.58 138391 2.13 502.52
L—PC3 1.10 152.95 114231 13.3 497.36
T-B-PC1 0.001 155.28 115695 4.87 497.82
T-B-PC2 0.002 155.80 175036 8.57 505.69
T—-B—-PC3 0.003 154.35 111651 5.57 500.9
T-B-PC4 THPE 1.08 0.004 149.35 74581 5.88 485.6
T—-B—PC5H 0.005 157.34 202801 11.01 495.86
Gelation PC 0.02 150.72 94525 10.71 489.7
P—B—PC1 0.001 153.55 82533 491 497.28
P—B—-PC2 0.002 155.17 91741 3.5 491.11
P—-B-PC3 phloro 1.08 0.003 149.45 69352 6.89 508.83
P-B-PC4 0.004 150.84 77935 5.2 500.52
P—-B-PC5 0.005 153.05 73943 6.45 498.88
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Figure 4. Complex viscosity of synthesized polycarbonates.
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Table 2. Power Law Indexes(n) and Terminal Zone Slopes of G’vs. G”for Synthesized Polycarbonates

n Slope n Slope
THPE 260 C 280 C 300 C 280 C Phloro 260 C 280 C_ 300 C 280 C

T-B—PCl1 0.961 0.966 0.981 0.72 P—-B-PC1 0889 0822  0.942 0.93
T-B—-PC2 0.945 0.977 0.982 0.80 P-B-PC2 0596 0812  0.483 0.96
T-B-PC3 0.698 0.924 0.957 0.95 P-B-PC3 0939  0.863 0.949 1.02
T-B-PC4 0.887 0.793 0.686 0.89 P-B-PC4 0596 0710 0707 1.03
T-B—PC5 0.967 0.977 0.983 0.85 P-B-PC5 0976  0.879 0.980 1.15
L-PC2 0.996 0.995 0.994 1.65
Gelation PC 0.766 0.875 0.866 1.16 L-pez 0.996 0995 0.994 165
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Figure 8. Van Gurp—Palmen plot for synthesized polycarbonates.
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