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ABSTRACT : Miscibility and thermal behavior of blends of synthetic biodegradable aliphatic
polyester (Bionolle) with poly(epichlorchydrin) (PECH) were investigated by a differential
scanning calorimetry (DSC), a dynamic mechanical thermal analyzer (DMTA) and a rotational
rheometer. Observed both single glass transition temperatures from the DSC in agreement
with the Fox equation and single T changes as a function of composition from the DMTA in-
dicate that these blend mixtures are miscible. In addition, the miscibility of this blend system
was also observed from the single curve of the Cole-Cole plot of log G’ (w) vs. log G” (w) from
the dynamic test using a rotational rheometer. This was further verified from the
cryogenically fractured surface of BDP/PECH blends by scanning electron microscopy.
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Figure 1. Unit structures of Bionolle (a) and
PECH (b).

Table 1. Molecular Characteristics of Polymers

sample .
code polymer source molecular weight
PECH poly(epichloro- Scientific M,,=700000
hydrin)  Polymer Products
Bionolle Bionolle #3000 Showa Polymer — M,=27000°
M,,=96000°

¢ By GPC in chloroform at 40 C.
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Figure 2. T,, T, and T. of Bionolle/PECH as a
function of PECH content.
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Table 2. Thermal Properties of Bionolle/PECH
Blends

BDP/ 7T, T,width 4C, T, 4H 1. 4H,
PECH () (t) (kl/kg ) (C) (k]/kg) (C) (k]/kg)
100/0 -337 564 0156 1078 4467 586 42.97
90/10 209 417 0248 1060 3011 604 4305
80/20 -269 485 0274 1049 3804 574 4020
70/30 -239 586 0339 1036 27.93 506 3340
60/40 -231 520 0425 1012 2531 393 1936
0/100 -137 38 0439 - - - -
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Figure 3. Tan & vs. temperature for various Bionolle/
PECH blends.
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Figure 4. Plots of log G’ vs. log G” for Bionolle/
PECH=60:40 at various temperature.
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Figure 5. SEM of fractured surfaces for Bionolle/PECH blends etched with THF; (a) 90/10, (b) 80/20, (c) 70/30,

and (d) 60/40.
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