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It is well known that polypropylene (PP) is distinguished by a strong ability to form transcrys-
talline layers as spherulitic columnar structures positioned perpendicular to the fiber axis (FA) in
its short-glass fiber reinforced composites. Outside them, the prevailing in amount bulk PP matrix
crystallizes completely isotropic and masks the thin transcrystaline layers making the study of their
chain orentation by means of X–ray from common sources impossible. Such an opportunity is
offered by synchrotron as recently demonstrated for the drawn PET/PA12 blend where transcrys-
talization with reorientation of PA12 was observed [1]. It looked challanging to check if the same
phenomenon can be observed in drawn (λ=4) blends of PET/PP (50/50 by wt).

For characterization the PP crystallites orientation before and after the recrystallization, the az-
imuthal angle α of each reflex (hkl) on the respective pattern was measured. Having in mind that
the PP–crystallites before the recrystallization are oriented with the axis c coinciding with FA, the
indexes of the plane perpendicular to the [001] direction were found. In order to find the orientation
of the PP crystallites after the recrystallization the angles ρhkl between (hkl) and the plane normal
to FA, characterizing the new orientation, were calculated using the measured angles α according
to Cullity [2]. The WAXS patterns of Fig. 1 were used.

Fig. 1a shows the fiber texture of PET and PP typical for a highly drawn system. In addition, their
reflexes overlap and an attempt was undertaken to separate them. By subtracting the scattering
pattern of Fig. 1b from that of Fig. 1a we visualized only the PP reflexes as shown in Fig. 1d.
Fig. 1e was obtained by subtracting the pattern taken at 200◦C (Fig. 1b) from the pattern taken at
room temperature after melting at 200◦C (Fig. 1c). The initial orientation of PP crystallites changes
after recrystallization by tilting the chain axis by 49◦ with respect to FA. In case of PA12 [1] the
reorientation takes place on 90◦ and in the present case – only on approx. 50◦C. Finally, in Fig. 1f
the WAXS pattern taken at 30◦C after keeping the PET/PP blend at 280◦C for 5 min is shown. One
can see rather perfect isointensity circles arising from the two homopolymers and demonstrating
that the two components crystallize during cooling in a fully isotropic state.
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Figure 1: WAXS patterns of drawn PET/PP (50/50 by wt) blend: a) initial sample, pattern taken
at room temperature, b) after 2 hours at 200◦C, pattern taken at 200◦C, Miller indexes of PET are
presented, c) after 1 hour at 200◦C, pattern taken at 30◦C, d) after subtraction of the scattering
pattern taken at 200◦C (Fig. 1b) from the scattering pattern taken at room temperature (Fig. 1a),
e) after subtraction of the scattering pattern taken at 200◦C (Fig. 1b) from the scattering pattern
taken at room temperature after melting at 200◦C (Fig. 1c). Miller indexes of α–PP are presented,
f) after 5 min at 280◦C, pattern taken at 30◦C. The FA is vertical in the plane of the sheet.
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