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Figure 1  Atomic force microscopy of banded spherulite of isotactic polystyrene crystallized from
thin melt film: (a) AFM height image; (b) a through-diameter height trace and (¢) AFM phase

image showing flat-on orientation of the lamellae. The figure is adopted from Ref. 5.
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Figure 2 Two types of birefringent banded spherulites observed under polarized optical microscope:
(a) Single banded spherulites of poly(L-lactide); (b) double banded spherulite of
poly (R-3-hydroxybutyrate) -
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Figure 3 AFM images showing topography of poly ( R-3-hydroxybutyrate-co-17 mol%’3’3’hydr0xyhexanoate)
banded spherulites crystallized at 45CF7, (a) Height image showing the overall morphology ;
(b) Cross-section of the spherulite along the line shown in Figure 3a; (c) Height image showing some

ridges and valleys; (d) Phase image showing the lamellar morphology in the same region as Figure 3c-
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Figure 4 Realtime AFM phase images showing lamellar twisting from edge-on to flat-on views at 75°CE.
The images in bs ¢; d. e and f correspond to elapsed time of 6, 12, 18, 24 and 36 min, respectively. with respect to

the first image- Arrow B1 indicates backward growth and arrow S indicates screw dislocation leading to branching-
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Figure 5 Realtime AFM phase images showing lamellar packing in the spherulite at 75°CEI . The images in
(b)s (¢) (d) correspond to elapsed time of 6, 18 and 24 min. respectively, with respect to the first image- The arrow

indicates the position where lamellar twisting occured and then hidden due to overgrowth of lamellar crystals-
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Figure 6 AFM images and the scheme showing the curvature of poly (R-3-hydroxybutyrate-co-17
mol%‘R‘3‘hydroxyhexanoate) lamellae crystallized at 75°Ct™!. The arrows indicate the radial growth direction
(a axis) and the rectangular frames indicate the lamella with complicated curvature, which shows S and anti-S profile
when viewed against the radial growth direction and the tangential direction. respectively- Namely,

it is a double twisted lamella-
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Figure 7 Scheme of the two radial growth directions and twist senses in the normal region and the eye-like region
of the poly (R-3-hydroxyvalerate) spherulite- In the eye-like region: the radial direction is along a axix

with left-handed lamellar twisting- In the other region, the radial direction is along b axis with

right~handed twisting[m] .
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Crystallization Mechanism of Polymer Banded Spherulites

XU Jun > YE Hairmu, LIU Jin, GUO Bao-hua

(Institute of Polymer Science & Engineering, Department of Chemical Engineering
Tsinghua Univesity » Bejiing 100084)

Abstract. Polymer banded spherulites have attracted intensive interest due to their intricate
organization in the past half century. Understanding on banding mechanism of polymer spherulites is
becoming deeper and deeper, thanks to the great efforts of the researchers. However, there are still
some questions unsolved- In this article; an overview of the formation mechanism of polymer banded
spherulites is outlined- We will focus on organization of lamellar crystals in the banded spherulites and
the drive force for lamellar twisting- Banding mechanism of chiral polyhydroxyalkanoates is
summarized- Finally, the remained questions are put forward for future research -

Key words: Banded spherulite; Lamellar crystals; Organization; Lamellar twisting-



