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Study on Poly(e-caprolactone) Lamellae Morphology in
Ultrathin Films
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Abstract :

The morphology evolution of poly(e-caprolactone) (PCL) ultrathin films with three different

molecular weights was investigated by atomic force microscope (AFM). The results show that: with
the increasing of molecular weight, PCL molecular chains in lamellae of ultrathin films change from
Flat-on to Edge-on, and the controlling factors of growth process for ultrathin films transform from
surface nucleation-limited (NL) to melt diffusion-limited (DL) gradually. During the process of crystal
growth, the rates of crystal growth are same at first and then decrease because of the influence of
melt diffusion, eventually, forming the uniform dendritic crystal structure.
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Fig.1 Chain folding configurations in Edge—on and Flat—on morphologies
in polymer ultrathin film
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Fig.2 AFM height images of PCL ultrathin films with different molecular
weight
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Fig.3 AFM height images showing growth process of PCL isothermally
crystallized at 25°C
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Fig.4 The relationship between lamellae spreading process and
spreading time
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