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s FA} Azl oA ol &8l B HE A AJHY REEAE BREN L, rheometrics
mechanical spectrometer (RMS) & ¢] &35l Bl A|He §¥dad J3e BaAsiYch AL
¥ PP 3EFHe dEd-z2ddl 9y 22N degd-ZzzZd-2gd 228}, PC-
PP Edll o]3% 94l 29 33z PCo 74 Ego] Z/1d42 Z7slgig. PC-PP Ed=
o] RERA] AFM T Agte] ARt 4 Bde 2AAM fEHen, T 47k Aiels
PP7} wo] 23k 241} PCoL Bo] 23g A F=eigth. RMSE ol gsjs] PC-PP &
o] FHigHs BAS ST 43, Bise A g8 B A A o EF A
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ABSTRACT . Morphology and rheological properties of biaxially oriented films and extrudates
of the blends of polycarbonate (PC) with polypropylene (PP) homopolymer and PP copoly-
mers prepared by twin screw extrusion and lab-stretcher have been investigated by scanning
electron microscopy and rheometrics mechanical spectrometer (RMS), respectively. Two dif-
ferent kinds of PP copolymers were used: (1) ethylene-propylene (EP) random copoly-
mer; (ii) ethylene-propylene-butylene (EPB) terpolymer. The haze of biaxially oriented films
of various PC-PP blends increases with increasing PC concentration. In the study of mor-
phology of the blends of PC with PP or PP copolymers, phase separation between the PC-
rich phase and the PP-rich phase is observed for all the blend systems. Also, it appears that
the phase separation between the PC-rich phase and the PP-rich phase is more pronounced
in the PC-rich compositions than in the PP-rich compositions of the PC-PP blends. In the
RMS study of the PC-PP blends, the storage moduli of the PC-PP blends at low frequencies
have larger value than those of the simple mixing rules. This result can be seen in the immis-
cible blend systems, and the increase of storage moduli in the PP-rich compositions and PC-
rich compositions is consistent with the calculated result by using an emulsion model of dis-
persed blends.
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Table 1. Characteristics of PC Used in PC-PP
Blends

— . 4cC o
M, M, T,0C) P .
j;ample L (C (Jg—]K—I)u ,(,g/cmj)h
PCe 228007 97607 151.2 0.231 1.20

@ Measured in our laboratory by DSC.

® Measured in our laboratory hy Troemner specific gravity
chain balance.

¢ Supplied by Sam Yang Kasei Co. Ltd.

4 Data from supplier.
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Table 2. Characteristics of Various PPs Used in
PC-PP Blends

ampl MI o T, Tw

O TPE L (melt index)? (g/em®) (T)' (C)

PP« 1.68 0.903 101.0 164.0
EP random

J 6.82 0.890 92.3 145.1
copolymer

EPB Lerpolymer 4.87 0.889 72.4 125.6

“ Measured in our ldboratory at 230 C
*» Measured in our laboratory by DSC.

¢ Supplied by Honam Oil Refinery Co.

?3.5% ethylene, 96.5% propylene, supplied by Honam
Petrochemical Co.

¢ 3% ethylene, 92% propylene, 5% butylene, supplied
by Honam Petrochemiral Co.
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Figure 1. Effect of blend composition on the haze
of biaxially oriented films of various blends: (O) PC-
PP blends; (O) PC-EP random copolymer blends;
(2 ) PC-EPB terpolymer blends.
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Figure 2. Scanning electron micrographs of biaxially

oriented film surfaces of varicus blends: (a) PC-PP
(1/9); (b) PC-EP random copolymer (1/9); (¢) PC-
EPB terpolymer (1/9).
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Scanning  electron  micrographs  of

Figure 3.
cryogenically fractured cross-sectional surfaces of
PC-PP blends: PC/PP (a) 1/9; (b) 5/5; (¢) 9/1.
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Figure 4. Effect of blend composition on the radius
of dispersed phase of PC-PP blends.
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Figure 5. Scanning micrographs  of
cryogenically fractured cross-sectional surfaces of
PC-EP random copolymer blends: P('/EP random co-

polymer (a) 1/9; (b) 5/5; (c¢) 9/1.
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