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Fig. 1 AFM images with different film thickness d (from a to e,d =20,12,8,5 nm, respectively), and all the samples erystallized at 42°C for 30

min, M, = 2.2x 10*
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Fig. 2 AFM height and phase images of PCL crystallized at different temperature
a) Crystallized at room temperature; b) Crystallized at 42°C; M, =2.2 x 10°
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Fig. 3 AFM height and phase images of PCL crystallized at different temperature
a) Crystallized at 40T ; b) Crystallized at SOC ; M, =2.2x 10", '
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Fig. 4 Fffect of molecular weight on polymer
morphology

@M, =146 x 10°; b) M, = 2.2 x 10*;
Crystallized a1 2C;d =9 nm
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Fig. 5 Effect of molecular weight on polymer
morphology
a M, = 1.46 x 10°; b) M, = 6.5 x 10%;

Crystallized at room temperature, d =8 nm
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Fig. 6 Effect of substrate on polymer morphology
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a) Carbon film; b) Silicon; c) Graphite; d) Glass; Crystallized at room temperature, d =10 nm
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STUDIES ON CONFINED CRYSTALLIZATION BEHAVIOR OF
POLYCAPROLACTONE THIN FILMS

IAO Congde'?, JIANG Shichun', JI Xiangling', AN Lijia', [JIANG Bingzheng|
g

(¥ State Key Laboratory of Polymer Physics and Chemistry, Changehun Institute of Applied Chemistry , Chinese Academy of Sciences , Changehun  130022)
( Department of Material Science&Engineering, Shandong Institute of Light Indusiry, Fnon  250100)

Abstract The confined crystallization behavior of polycaprolactone (PCL) in thin and ultrathin films was studied
by AFM (atomic force microscopy) . It was found that the crystalline morphology of PCL depended on the film
thickness . When the thickness d > 2R, (radius of gyration) ,the polymer can crystallize into spherulites; when R, <
d < 2R, ,the dense-branch morphology and dendrites could be found; when d < R,,the “islands” structure could
be obtained. Moreover, the effects of the crfstallization temperature, substrate and the molecular weight on the
crystalline morphology were discussed. It was shown that the crystallization of PCL in thin film is a diffusion-
controlled process,and it can be explained by diffusion-limited aggregation .

Key words PCL ultrathin films, Crystalline morphology, AFM, Radius of gyration, Diffusion-limited aggregation



