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ABSTRACT: The thermally-induced phase separation mechanism for isotactic polypropylene
membrane formation was investigated for the system isotactic polypropylene and diphenyl
ether. The degree of supercooling into liquid-liquid phase separation region of the phase dia-
gram affected the size and growth rate of the droplets. Increasing the polymer content affect-
ed the solution viscosity and interaction parameter to result in the decreases in the size
and growth rate of the droplets. Droplet growth rate followed the equation proposed by
Furukawa, and the droplet growth kinetics was well described by the theories for coarsening
and coalescence. Equilibrium droplet size was estimated by Young-Laplace equation and it
was in good agreement with the experimental data. At low quench temperatures, as the poly-
mer content increased and the quench temperature decreased the number of initial iPP
spherulites and the spherulite growth rate tend to increase due to the increase of the density
of nucleation. Polymer crystallization interfered with the droplet growth at lower quench tem-
peratures. Decreasing of the quench temperature resulted in the increase of isothermal crys-
tallization rate and the decrease of crystallization completion time. Avrami exponent values
decreased as the quench temperature decreased, which means the decrease of dimension
number of crystal and shifted the nucleation mechanism from sporadic to instantaneous.

Keywords: thermally-induced phase separation, semicrystalline polymer membrane, isotactic
bolypropylene, diphenyl ether, droplet growth, droplet size, crystallization.
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Figure 1. A schematic diagram of a thermo-optical
microscope system ; A : central processor, B : hot stage,
C : optical microscope, D : CCD camera, E : image ana-
lyzer system, F : VCR, G : video printer.

Figure 2. Pendant drop apparatus; A :syringe, B:
syringe holder, C:syringe tip, D:window, E:glass
cell, F : apparatus body, G : band heater, H : thermocou-
ple, I: bar heater, J: support.
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Figure 3. Phase diagram of iPP/DPE system deter-
mined at 10 C/min.
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Figure 4. Droplet growth at different phase separa-
tion temperature for iPP/DPE = 10/90 wt%.
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Figure 5. Droplet growth at different phase separa-
tion temperature for iPP/DPE = 20/80 wt%.
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Table 1. Proportional Constants and Scaling Ex-
ponent of Furukawa Equation

(a) iPP/DPE (20/80 wt%) sample

quench temp. 125 C 115¢C 110 ¢C

proportional constant (x) 4.47 537 891

scaling exponent (A) 031 0.36 0.35
(b) iPP/DPE (10/90 wt%) sample

quench temp. 125¢ 115 105¢C

proportional constant (k) 354 6.91 9.77

scaling exponent (A) 0.38 0.43 051
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Figure 6. Spherulite growth at different phase sepa-
ration temperature for iPP/DPE=30/70 wt%.
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