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Abstract
Structure-property relationship of polypropylene (PP) / functionalized polypropylene (F-PP) / organophilic

layered silicate (OLS) nanocomposites prepared with F-PP / OLS master batches was studied. In particular,
the molecular weight (MW) difference between PP and F-PP in the master batch was systematically

investigated, and the effects of this Mw—difference on nanocomposite structure and material properties were
discussed. Morphological studies revealed the coexistence of intercalated and exfoliated OLS for all PP
matrices, with better OLS dispersion for the higher MW PP. These dispersion differences were also reflected

in the rheological behavior, and higher enhancements of tensile modulus was found for the higher MW PP

matrix (i.e. 20% increase of tensile modulus at Swt% silicate loading). Furthermore, the influence of F-PP

structure on material properties of PP / F-PP / OLS nanocomposites was also discussed.
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Table 1: Molecular weights and assignments for the PP and MA--PP polymers.

PP M,
x10°

H-PP High M,, PP 243
M-PP Medium M,, PP 1.62
L-PP Low M,, PP 139
MA-PP  Maleic anhydride functionalized PP 1.51
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Figure-1: (a) TEM image of H-PP / MA-PP / OMMT nanocomposite (67/28/5wt%) (b) Tensile modulus

of 70/30 PP/MA-PP blends (open) and 67/28/5 PP/MA-PP/OMMT nanocomposites (solid) as a function
of their crystallinity. The PP M is varied [H-PP (triangles), M-PP (circles) and L-PP (squares)]. The

dashed line follows the blend behavior, whereas crystallinity was estimated by DSC (enthalpy of fusion
for 100% crystalline PP: 208J/g)



