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Polypropylene (PP) micro-filaments prepared by spinning from a 300 μm die resulting in filaments
of 30 μm diameter were studied during melting and oriented crystallisation at beamline BW4 in
February 2005 after complete refurbishment of the beamline. Comparable polymer material (cf. re-
port on PP/PET blends) had been studied in December 2004 at similar sample–to–detector distance.
Excellent 2D–USAXS patterns with a dynamic range of 16 bit and a resolution of 1024 x 1024
pixels were recorded during exposure of 28 s. Data storage consumed 1.4 s. Thus high-quality
time-resolved measurements (during heating at a rate of 2◦C/min) could be performed. With re-
spect to the status before the refurbishment this is an improvement by a factor of 50 in intensity
– the excellent linearity of the new marCCD detector and the complete automatic acquisition of
environmental data not yet considered.
Figure 1 documents some of the typical scattering patterns. Quantitative analysis of the data is in
progress. The original material exhibits two characteristic features: An equatorial and a meridional
streak. The meridional streak is a typical feature of a random arrangement of highly oriented
lamellae (“random car parking mechanism”[1, 2, 3] governing the placement of crystals).
During heating thin lamellae are melting first (the meridional streak becomes shorter), and from
152◦C a “SAXS long period” from thin lamellae with correlation is evolving. It is remarkable that
the related lamellae are more stable than the ones placed at random. At a temperature of 171◦C we
are well above the melting temperature of PP. Nevertheless there is still both an equatorial streak
and the distinct long period. During non-isothermal crystallisation (cooling with 10◦C/min) this
pattern remains unchanged (Fig. 1, bottom left). If the material is heated further (3rd row), both the
equatorial streak and the long period vanish simultaneously at 176◦C as some of the orientation is
lost in both features. This behaviour shows that the equatorial streak is not resulting from voids, but
from extended chains (shish) or a row structure. Cooling from 177◦C (bottom row right) results in
isotropic crystallisation. So the orientation memory of this material is in the shish or row-structure
nuclei, but not in an oriented melt.
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Figure 1: USAXS of micro-spun polypropylene filaments during temperature treatment. The temperature
is indicated. Fibre axis s3 is vertical. Each pattern shows a range −0.05 nm−1 < s12, s3 < 0.05 nm−1.
Logarithmic intensity scale for patterns above 157◦C
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