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Synopsis. Triblock copolymers in which one of the end blocks is exchanged by poly(caprolactone)
exhibit increased biodegradability and ozone stability as compared to commercial grades. Last year
[1] we have studied these novel kind of block copolymers by SAXS and WAXS. Many of the sam-
ples exhibited strong scattering close to the beamstop. So this year we performed measurements
on the USAXS beamline BW4 in order to record the complete structural information. The USAXS
of the material is very peculiar. A novel method for the analysis of 2D–SAXS pattern is capable
to extract and to display the topological information of the scattering pattern in real space. First
results are presented.
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Figure 1: SBC triblock copolymer unstrained (left) and strained (right) 2D–USAXS patterns (top)
and 2D–Chord distributions in real space (bottom).

Experimental. Different tribock copolymers were studied during straining cycles using USAXS
at beamline BW4. All copolymers start with a poly(styrene) block and end with a poly(caprolactone)
block. The middle block is made from one of the polydienes poly(butadiene) or poly(isoprene).
The poly(caprolactone) block leads to a significant reduction of the scattering power as compared
to SBS or SIS block copolymers. Thus the typical accumulation period was 20 min resulting in an
image with a maximum of 4000 to 10000 counts.

Results. The recorded fibre patterns exhibit many features with several intensity peaks varying
as a function of elongation. Because of the rich scattering patterns an interpretation of the im-
ages based on common notions becomes ambiguous. We need means to extract the topological
information from the USAXS images and to display them in real space.



Method. A new method for the data analysis of 2D–SAXS patterns has been developed. The
fibre scattering is projected on to a plane and transformed into an interference function. Back-
ground is removed by spatial frequency filtering. The remnant information is transformed to real
space utilising the 2D Fourier transform. Evaluation of model scattering functions shows that this
procedure results in an image, which is a good approximation for the 2D Chord distribution. Be-
cause of the fact that this function displays the topological structure of the samples in real space,
its interpretation is much less complicated than that of a SAXS or USAXS image.

Outlook. The new data evaluation method has been submitted [2], and we are working on the
interpretation of the recorded data.
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