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Fig. 1 A typical self-seeding procedure to prepare PBS

crystals
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Fig. 2 AFM height images of PBS crystals under different
seeding temperatures

a) T,=65 C and T, =78 C; b) T, =65 C and T, =80 C
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Fig. 3 AFM height images and and correspondingcross-section analysis of PBS crystals under different crystallization temperatures

a)T,=65°C and T, =80 C; b)T, =63 C and T, =80 C; ¢) T, =62 °C and T, =80 C
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Table 1  Average roughness (R,) of selected areas on PBS folding

surface under different crystallization temperatures

Crystallization Folding surface Substrate surface

temperature (°C) R,(nm) R, (nm)
62 0.081 £0.02 0.134 £0.02
63 0.135 £0.02 0.107 £0. 02
65 0.275 £0. 04 0.214 £0. 04
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Fig. 4 A schematic drawing to show the different nucleation mechanism on the lamellar folding surface:

(a) wrinkled crystals, (b) induced nuclei and (c¢) screw dislocation
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THE STUDY OF RELATIONSHIP BETWEEN NUCLEATION MECHANISM
ON FOLDING SURFACE AND CRYSTALLIZAION TEMPERATURE

Xiao Liu', Qian-shi Wei’, Li-guo Chai’, Jian-jun Zhou', Da-dong Yan’, Shou-ke Yan®, Lin Li'
(' College of Chemistry, Beijing Normal University, Beijing 100875)
(* State Key Laboratory of Chemical Resource Engineering, College of Materials Science and Engineering ,
Beijing University of Chemical Technology, Beijing 100029 )
(* Department of Physics, Beijing Normal University, Beijing 100875)

Abstract  The influence of temperature on the morphology of polybutylene succinate ( PBS) lamellae,
obtained by self-seeding crystallization in dilute dichloride benzene solution, was systematically studied. The
morphologies of the PBS single crystals obtained by this method all have a similar size and shape. The atomic
force microscopy measurements,such as the average surface roughness,were summarized over tens of the PBS
crystals. It was found that the nucleation and the surface roughness of the folding surface of PBS lamellae were
significantly influenced by the isothermal crystallization temperatures and the seeding temperatures. The higher
the crystallization temperature , the larger the surface roughness can be found and it preferred to grow the single
layer PBS crystals. It is suggested that the defects are mainly distributed on the folding surface. However,
during crystallization at a relatively lower temperature , the smooth folding surface and multi-layers PBS crystals
can be observed. We postulated that the defects may be trapped in the PBS crystal and to induce the screw
dislocation growth to form the multi-layer morphology. Based on our experimental results, a simple model is
proposed to qualitatively describe the relationship between the probability of defects in the lamellae and the
supercooling degrees during the isothermal crystallization. Moreover, an inducing nucleation mechanism on
folding surface of a crystal is also proposed,it can be used to explain our experimental observations.

Keywords Polymer single crystal, Lamellae, Folding surface, Induced nucleation, Self-seeding



