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Currently, there is tremendous interest in using the self-assembling
properties of block copolymers as a route to nanostructures of con-
trolled size, shape and long range order. We have been exploring
the influence of branched block copolymer architecture on the
morphologies, including: microphase separated domain shape, de-
fect formation and long range order. We have shown that molecular
architecture influences the ability to form long range order as indi-
cated by the size of growing grains of coherent structural orienta-
tion. It was found that the grain growth kinetics for the A,B,, stars
with n = 2, 4, and 16 were similar in supercritical CO, and in ther-
mal annealing. However, grain growth of the diblock (A,B, with n
= 1) was dramatically enhanced in supercritical CO, relative to the
same material under thermal annealing. Long range order was
found to be suppressed in graft copolymers with increasing number
of branched points per molecule. However, these branched archi-
tectures were discovered to have exceptional mechanical properties
including good strength coupled with over 2000% elongation at
break and very low permanent set after deformation. We are cur-
rently exploring was to scale up production of these novel Supere-
lastomers for a range of applications
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