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ABSTRACT Crystallization behaviour of bisphenol A polycarbonate(PC) from amorphous
phase was studied by varing solvent/nonsolvent ratios in liquid phase. Chloroform and iso—
propanol were used as a solvent and a nonsolvent, respectively. Samples were characterized
by optical microphotography, scanning electron microscope(SEM), X—ray diffaction (XRD),
and differencial scanning calorimeter(DSC). DSC and XRD measurement were used to de—
termine the crystallinity of PC. The solubility constant seems to critical to control the PC
crystallinity in solvent/nonsolvent mixture. The difference in PC crystallinity is explained by
the difference in solubility constant of the mixture depending on the solvent/nonsolvent ratio.
PC solution of 75/25 wt% (solvent/nonsolvent) ratio produced PC powder showing maximum
crystallinity. At this condition solubility constant (9.85) of the mixed solvent was close to
PC(9.9).
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Figure 1. Procedure of solvent induced crystalli—
zation of PC.
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Figure 2. Surface morphology of PC samples : PC in (a) CHsCI, (b) CHCI3/IPA(95/5 wt%), (c) CHCI3/IPA (80/20
wit%), (d) CHCI/IPA(75/25 wt%), () CHCIls/ IPA(70/30 wt%), and () IPA.
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Figure 3. XRD patterns of PC samples :(a) amorphous

PC, (b) crystallized PC in CHCI3/IPA(95/ 5 wt%), and
(c) crystallized PC in CHCI/IPA(75/25 wt%).
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Figure 4. Effect of solubility parameter on PC crys—
tallinity.
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Polycarbonate

Table 1. Effect of Solubility Parameters on PC Morphology

“solubility parameter

3\1/2
solvent r_10nsolvent (cal/cm®) PC morphology
chloroform isopropanol mixed solvent after drying
ratio(wt%) ratio(wt%)
100 0 9.30 transparent film
95 5 9.41 opaque film
85 15 9.63 opaque power+film
80 20 9.74 opaque powder
75 25 9.85 opaque powder
70 30 9.96 opaque powder+mass
65 35 10.07 opaque mass
55 45 10.29 opaque mass
0 100 11.50 transparent pellet

“Solubility parameter((cal/cm®)*?
parmeter (11.5)).

solvent ratiox solvent solubility parameter (9.30) nonlolvent ratiox nonsolvent solubility
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Figure 5. DSC thermograms of PC samples (a)
PC amorphous PC, (b) crystallized PC in CH3CI/IPA (95/5
wit%), (c) crystallized PC in CH;CI/IPA(80/20 wit%), and
(d) crystallized PC in CH3CI/IPA(75/25 wt%), and (e)
PC crystallized PC in CHsCI/IPA(70/30 Wt%).
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Figure 6. A polycarbonate in the (a)amorphous and (b)crystallized state[H. Schell, Chemistry and Physics of Polycar-

bonate, 136 (1964)].
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