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2 o iz 24 (PP) o Ze|2E (PS) Bd=9] Adolrt dojvts 24 & A, o
7}x] o]0z RE Aitg A} vimalgch PP} PSe FAu= 95/5 W 5/95 wt % Aol
2 zAslg e, HaakeAl] internal mixer2 £§ E£%sled PP/PS B S A 2310 R¥ER
A& AlzEAldn)Zd oz sl PP, PS 9 Bz s e o %v EZFE inter-
nal mixer 2 A3 on EAel disld HAgRT 22 k& Yepidch PP/PS Edl=9 &
227 9 Aehy AFS A A3 PSe] 2ol 70 wt% A Adel7t AEEUT ol9} 3lo]
PSel Aol & GdlA FAol7} dojue A PSe &4 Hxrl PPRY A7) giolth. PP
9} PS¢} £-§ M= rheometrics dynamic spectrometer (RDS)9} B & HEAE A& o]
25 o, E3% internal mixerE ANl zbzb A% Abdolrt dojues A4S
A 44 Fxo) 8§ B3 FoRE Addolol tdle] Hud o] 24§ Agale A il
PSe} ZAo] 53.5~77.0 wt% oA AHe]7t dojue Aoz dZuHy ojs REzx AY A}

o} F A3t PP/PS Edlzo] do] 48 A5E & e o8 71 o]EAE vjud 2
7 Miles7}t A Al 2lo] 71 2§33}

r .!lN'

ABSTRACT: The composition at which the phase inversion occurs in the PP/PS blends was
investigated, and compared with the results calculated from several semi-empirical equations.
The composition of the blends was varied in the range of 95/5 through 5/95 wt% using a
Haake internal mixer. The morphology of the PP/PS blends was examined by scanning elec-
tron microscopy. The PP/PS blends revealed that the phase inversion took place at the PS
composition of 70 wt%, which might be a result from higher melt viscosity of PS than that of
PP. The viscosities and torques of PP and PS were measured by RDS and a capillary rheome-
ter, and a Haake internal mixer, respectively. The composition of the phase inversion was cal-
culated from the semi-empirical equations, of which the result is 53.5~77.0 wt% of PS.
Among the several equations, the Miles' model is considered to best predict a phase inversion
point for the PP/PS blends.

Keywords: PP/FS blends, phase inversion, co-continuous morphology.
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Table 1. Physical Properties of the Pure Poly-
mers

M, M, . Tg&  density’

(g/mole) (g/mole) (t) (g/em?

PP 554007 2886107 5.20 6 0.749

PS 127800¢  220200° 1.72 108 0.956
¢ Determined by M,/M,, ® Temperature at tar. 8 maximum in
dynamic mechanical spectroscopy (RDS) experirent, ¢ Calculat-
ed from Reference 17 at 210 ‘C, ¢ Measured by gel permeation
chromatography with PP calibration, © Measured by gel perme-
ation chromatography with PS calibration.
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Figure 1. Comparison of experimental equilibrium
torques with the calculated values by Eq. 1 for the PP/
PS blends.
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Figure 2. SEM micrographs for the PP/PS blends : (a) P90/S10; (b) P80/S20; (c} P75/S25 ; (d) P50/550.
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Figure 3. SEM micrographs of the etched surface for the PP/PS blends: (a) P45/S55; (b) P35/565: (c) P30/S70;

(d) P25/S75.
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Figure 4. SEM micrographs for the PP/PS blends : (a) P20/S80; (b) P15/385 ; (c) P16/S90 : (d) P5/S95.
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Figure 7. Plots of the tan & vs. temperature for PP,
PS and PP/PS blends.
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Table 2. Torque and Viscosity Values of PP and
PS

torque  complex viscosity®  shear viscosity®
polymer

(Nm) (poise) (poise)
PP 27 5942 5417
PS 2.8 8712 10993
PS/PP 1.04 1.47 2.03

% Measured by RDS at 44.8 rad/sec, ® Measured by a capillary
rheometer at 44.8 sec™!.
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Table 3. Comparison of Calculated Phase Inver-
sion Compositions with Experimental Results

Eq(4) Eq.(5) Eq{6) Eq.(7) experimental
PS 57.0  652% 77.0° 60.1° 70
(Wt%) 721 535%  632¢

¢ Calculated using complex viscosity from RDS data, ® Calculat-
ed using shear melt viscosity from capillary rheometer data.
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