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Fig. 3 The AFM images of the spherulite RAMSERR HEHRAFHEMAHEMUE. R
in PCL thin film cast on quartz BEEmMES.
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Fig. 4 The AFM images of the branch-like {pine-tree like) crystal in PCL thin film
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Fig- 6 The AFM images of the branch-like (pine-tree like) crystal in PCL thin film
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Fig. 7 The AFM images of the PCL crystal in the grooves
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Fig. 8 The AFM images of the PCL crystal in the grooves crystallized under a strong electrostatic field
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Fig. @ The schematic graph of the macromolecules under strong electrostatic field and the single molecule erystal
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THE STUDY ON THE CRYSTAL MORPHOLOGY OF PCL THIN FILMS BY AFM

KONG Xiangming, HE Shugang, WANG Zhen, CHEN Zhou, XIE Xuming
{ Department of Chemical Engineering , Materials Research Center . Tsinghua University, Beijing  100084)

Abstract The crystalline morphology of PCL { poly{ ¢ -caprolactone)) thin film was investigated by AFM (atomic
force microscopy) .1% PCL/chloroform solution was spun-cast on different substrates to get thin films. The thickness
of the films is about 100 nm.The thin films were annealed at 120°C for 48 h,then crystallized at 55°C for 72 h.
AFM observation showed that two kinds of crystal morphology formed in PCL thin films on polished quartz substrate,
i.e. typical spherulite and unusual pinetree branch-like crystal morphologies. It is considered that the diffusion-
control crystallizing process results in the formation of the unusual pinetree branch-like crystal morphology while the
PCL film is thin enough. It might be the main reason that the interaction between the substrate and the PCL
molecules confines the chain diffusion. When the PCL solution was cast on a quartz subsirate with designed
aluminum grooves of 10 pm wide, it was observed that the crystallites in the PCL thin film exhibited a regular
oriented alinement . The orientation along the groove is preponderant . It implies that the crystal first formed from the
edges of the aluminum groove and then grew along the groove. When strong electrostatic field is applied to the
groove, the PCL erystallization in the thin film exhibited a different morphology, i . e. the crystal arrangement tends
to be parallel to the electrostatic field.

Key words PCL thin film, Crystalline morphology, AFM, Electric field



