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Polymer crystallization can be considered at different levels: nucleation, growth and overall kinetics. 

Because these levels are, in turn, materials dependent, the present work intends to evaluate how 

size and volume fraction of expanded graphite particles can affect the three crystallization levels in 

an isotactic polypropylene in quiescent and isothermal conditions. 

Neat polypropylene (PP) was Moplen HP400R (LyondellBasell). The selected expanded graphite 

particles were KNG-180, KNG-150 [1] and KNG-G5 [2] (Knano®). Composites with three volume 

fractions of graphite varying from 0.3 to 2 % were prepared in the same conditions in an internal 

mixer. The dispersion state of the particles in the composites was characterized at different scales 

using SEM and TEM. Crystallization was studied by optical microscopy, DSC and X-ray diffraction.  

Expanded graphite particles were found to have a flake shape with a micrometric size. At a given 

volume fraction, graphite particles enhanced the kinetics of crystallization of PP especially in the 

presence of KNG-150, KNG-G5 and KNG-180, acting as nucleating agents [3]. The crystal nucleation of 

PP was found to be located on the surface of the micrometric graphite particles giving rise to 

transcrystalline growths in the microcomposites [4]; but related to the difference in stacking 

dimension of graphite particles. Radial growths were also observed. Crystalline planes of PP (040) 

and of graphite (002) were found to be oriented parallely.  
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