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ABSTRACT

Isotactic polypropylene (iPP) crystallizes in the forms. monaoclinic alpha, hexagonal (trigonal)
beta, orthorhombic gamma or in the smectic form. Under atmospheric pressure iPP crystallizes
usually in the alpha or beta phase; crystalization in the beta phase requires appropriate nucleating
agents.’ Crystallization of the gamma form is facilitated by high pressure. Owing to its unique
structure with nonparallel chain alignment, the gamma form exhibits different mechanical
properties than the alpha form.? Recently, Zapala et al.* demonstrated, by means of the droplet
experiment, that heterogeneous nucleation is beneficial for crystallization of iPP in the gamma
form under high pressure.

Our study focused on nucleation of the gamma form in iPP under high pressure. | PP utilized in the
study was 3250MR1 (Arkema) with M,, = 213 kg/mol, M,/M,, = 5, MFI = 25 g/10 min. Three
nucleating agents were used: Hyperform HPN-20E (Milliken Chemicals) and
poly(tetrafluoroethylene) submicron particles, Dispersez 200W2 (Polysciences Inc.) which
nucleate efficiently crystallization of iPP in the alpha form under atmospheric pressure,* and
calcium pimelate, which is known to nucleate the beta form of iPP under atmospheric pressure, °
(synthesized at CMMS, Lodz). The high pressure crystallization of neat iPP and iPP compositions
with 0.2 wt% of the nucleating agents was carried out in a cell that consisted of a barrel and a
piston * and aloading frame of the tensile testing machine (Instron), under pressure ranging from
100 to 300 MPa, nonisothermally during cooling and isothermally at 200°C. The crystallized
specimens were analysed by differential scanning calorimetry (DSC), wide angle X-ray scattering
(WAXS), and polarized light microscopy PLM. Crystallinity level, contents of crystallographic
forms, number and size of polycrystalline aggregates in each specimen were estimated.

Both alpha-nucleating agents accelerated crystallization of iPP under high pressure in the gamma
form whereas the beta-nucleating agent did not. The apha-nucleating agents possibly acted by
nucleating the alpha "seeds" facilitating further crystallization of the gamma crystals. Especidly,
poly(tetrafluoroethylene) is known to nucleate the i PP a pha phase through epitaxy involving (110)
apha plane, which does not apply for the gamma form ®. The results show the possibility to
nucleate the gamma form of iPP under high pressure.
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