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In this study we investigated the melting and recrystallization of oriented tapes of isotactic
polypropylene (iPP) under elevated pressure. Here we report some of the preliminary results.
Figure 1 shows two X-ray patterns obtained under pressure of 650 bar and in a temperature
scan which is relevant for the compaction technology previously suggested by the group'.
Figure 1a displays the reflections of the original state which is the a crystalline form. It is
possible to see that the original sample is highly oriented. From that point the sample was
completely melted in two cycles. In each, the sample temperature reached the value of
~240°C. Figure 1b displays the reflections of the final state. In that figure it is possible to see
that there 1s a complete loss of orientation. In addition, there is a peak which corresponds to
the y crystalline form (hardly visible, but marked with a dashed line).

Figure 1: X-ray diffraction patterns at room
temperature of unidirection iPP tapes. The
sample had undergone two runs of complete
melting until temperature of ~240°C and
recrystallization under pressure of 650 bar:
(a) initial state of the sample. (b) final state
of the sample. This pattern is one quadrant
of the detector plane whereby (0 0 0 ) is
located at the lower left corner of the
pattern. The orientatin direction is diagonal
from lower left.

As was expected, the appearance of the y form 1s getting more pronounced as the pressure
under which the melting and recrystallization occurs gets higher. Figure 2 represents few X-
ray diffraction patterns of a sample which undergone two runs of heating until complete
melting and cooling, under pressure of 2000 bar. The finger print of the y form is clearly
visible. In addition, it is possible to see that the height of that peak from the second run is
lower than that obtained from the first run (relatively to their base lines). That means that the
content of the y form obtained from the second heating-cooling run is smaller.



Figure 2: X-ray diffraction
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This phenomenon is clearer in Figure 3, which represents the relative content of the y form

compared to the a form as a function of the compaction pressure. The content was calculated
h

from the empirical relation: X, =—>—:100

hy +hg
Where h,, h, are the heights of the (130) peak of the o form and the (117) peak of the y form,
respectively, measured from a base line. Suprisingly, the y form content as a functin of
pressure in the first cycle exhibits a minimum, while we expected a constant increase of the
content with the pressure™*. Furthermore, a differnce in the content between the first run and
the second run is clearly observed. The highly oriented state of the original tapes can suggest
the reason for that difference: the first run creates an unoriented state from a highly oriented
one. Therefore, the second run starts and ends in unoriented state. Since orientation leads to
prefered formation of the y form, which until now was observed only in injection molding’,
we expected that the first run will lead to a higher content of the y form. Analysis of the
melting and crystallization processes under pressure is currently in progress.
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Figure 3: the relative content of the y form compared to the
70 | A o form as a function of the compaction pressure.
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