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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. In this
study novel products are examined by wide– (WAXS) and small–angle X–ray scattering (SAXS)
during straining in the synchrotron beam of beamline A2. WAXS exhibits no crystallinity. The
SAXS of these materials is very peculiar and promising, but further measurements utilising US-
AXS will be necessary in the case of the materials containing poly(butadiene).

Results. Figure 1 shows the SAXS of a triblock copolymer with isoprene middle block as a
function of elongation. The material fails at an elongationε ≈ 100 %. The original material is
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Figure 1: SAXS patterns of S–I–Cl block copolymer with 50 % hard domain content at various
elongations.



almost isotropic and shows an intense SAXS reflection. In the background faint but sharp “Debye–
Scherrer rings” can be observed. Upon elongation the nature of the SAXS becomes clear as tilting
of lamellar stacks is observed. Even though the lamellar stacks are well oriented, the zoomed image
shows that the “Debye–Scherrer rings” remain isotropic.

Only the materials with poly(butadiene) middle block exhibit very good mechanical properties. But
for these materials a very high long period is observed, which might be resolved by utilisation of
ultra small–angle X–ray scattering. Corresponding experiments are planned. In Figure 2 one of

Figure 2: SAXS of S–B–Cl block copolymer with 40 % hard domain content at an elongation of
80 %.

the images recorded from a styrene–butadiene–caprolactone triblock copolymer with 40 % hard
domain content is shown at an elongationε = 0.8. One observes a strong central SAXS, which
vanishes behind the beam stop of the A2 beamline although the sample–detector distance was
maximised (2783 mm). One can observe that the orientation of the central SAXS is a function of
the external strain. Additionally a scattering from “tilted lamellar stacks” is indicated even with
this sample.

Outlook. In the near future it is planned to study the S–B–Cl samples in the USAXS beamline
and to carry out a quantitative structural analysis of the detailed SAXS patterns.
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