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Abstract: Solid-state polymerization of polycarbonate (PC) is a good way to improve the problems of existing polym-
erization methods. However, it requires the crystallization of PC pre-polymer as a pre-treatment step, and solvent-induced
crystallization is mainly used in the pre-treatment process. In this work, the crystallinity of PC with different kinds of sol-
vents was measured by DSC. Then, the correlation was analyzed by using the Hansen solubility parameter distance (R,)
and interaction parameter (y). In addition, the morphology of crystals and depth of crystal region were analyzed by SEM.

Keywords: polycarbonate, solvent-induced crystallization, crystallinity, Hansen solubility parameter distance, interaction
parameter.
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Alek.  polycarbonate(PC, SHIA PIZ), acetone(t*
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pylacetate(Junsei, 99.0%), propylchloride(Sigma-aldrich, 98.0%),
butylchloride(t17, 99%).
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Figure 2. DSC curve of PC crystallized by acetone.
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Figure 3. Schematic diagram of solvent-induced crystallization.
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Table 1. Information of Hansen Solubility Parameters (&, d» Su,), Hansen Solubility Parameter Distance (R,), Molar Volume (V)),

Interaction Parameter (;), and Crystallinity (X.)

Solvent & & S R, Vi X2 X, (%)
Polycarbonate 18.1 5.9 6.9 - - - -

Acetone 15.5 104 7.0 6.88 74.03 0.35 21.8
Butanone 16.0 9.0 5.1 5.52 89.58 0.28 224
3-pentanone 15.8 7.6 4.7 5.37 105.68 0.31 22.0
MIBK 15.3 6.1 4.1 6.26 124.89 0.49 19.6
Acetaldehyde 14.7 8.0 113 8.37 56.18 0.40 21.1
Propionaldehyde 15.1 6.7 10.0 6.80 71.70 0.33 21.6
Butyraldehyde 14.7 5.3 7.0 6.82 89.96 0.42 19.4
Methylacetate 15.5 72 7.6 5.41 79.48 0.23 22.6
Ethylacetate 15.8 5.3 72 4.65 97.68 0.21 22.5
Propylacetate 15.3 43 7.6 5.87 114.75 0.40 20.0
Isopropylacetate 14.9 4.5 8.2 6.68 117.39 0.53 19.1
Propylchloride 16.0 7.8 2.0 6.73 88.25 0.40 20.5
Butylchloride 16.2 5.5 2.0 6.21 104.01 0.40 21.0
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Figure 4. Relationship between (a) Hansen solubility parameter dis-
tance (R,) and crystallinity; (b) interaction parameter () and crys-
tallinity.
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Figure 5. SEM images of polycarbonates crystallized by solvents.
Surface images are (a) amorphous; (b) acetone. Cross-sectional
images are (c) amorphous; (d) MIBK; (e) acetone; (f) butanone.
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