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In diblock copolymers (BCP), a variety
of microphase separated morphologies in
a scale of tens of nanometer have been
observed depending on the volume frac-
tion of blocks, degree of polymerization
and interaction parameter between blocks.
Similar morphologies have been found in
different class of softmatters: for exam-
ple, surfactant/solvent and BCP/solvent
systems form similar morphologies, which
resulted from its amphiphilicity and sol-
vent selectivity. By using additional de-
gree of freedom by using a solvent, the
morphologies becomes a function of con-
centration, which can be easily changed.
We have succeeded in inducing order-to-
order phase transitions (OOT) by swelling
selectively CO2-philic blocks of BCP by
changing the pressure of supercritical CO2,
which controls apparent volume fraction of
CO2-philic blocks.[1–4] The CO2 pressure
induced morphology changes were antic-
ipated by ex-situ analysis of the samples
that was frozen and removed from super-
critical CO2. However, the OOT mecha-
nism by selective swelling hasn ’t clearly
understood. Thus this time we performed
in-situ measurement of swollen BCP in
CO2 by neutron scattering analysis. We an-
alyzed the morphologies of Poly(styrene-
b-perfluorooctylethyl methacrylate)s (PS-
PFMAs), using small angle neutron scat-
tering, SANS-U at JRR-3, Tokai, Japan.
PFMA is CO2-philic and is expected to be
highly swollen in CO2. We prepared six
block copolymers differing in the ratio of
PS to PFMA and total degree of polymer-
ization, of which molecular weights are
in the range from 10,000 to 25,000 and
of which morphologies are Sphere, Cylin-
der and Lamellar. Then the samples were
placed into a high-pressure cell with pres-

sure and temperature controls. We ob-
served multiple OOT as a function of CO2
pressure on the pressure dependence of
SANS scattering patterns. Depending on
the initial morphology, which is the one at
atmospheric pressure, multiple phase tran-
sitions starting from the hexagonal packed
PFMA cylinders to the inversed body cen-
tered cubic lattice of PS were observed;
however, the sample with spherical PFMA
domains as the initial morphology main-
tains its spherical morphology irrespective
of pressure while the lattice constant in-
creases with pressure.
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