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In semicrystalline block copolymers, formation of solid-state morphology can be driven either by block incompatibility or by crystallization of one or more of the blocks.  Depending on the block interaction strength, a wide array of solid-state morphologies may be observed, ranging from spherulitic to confined crystallization within preexisting microphase-separated domains [1,2].  Dow Chemical has recently developed a novel chain shuttling polymerization process to produce olefin block copolymers with alternating amorphous and semicrystalline chain segments, where each block exhibits the most probable distribution [3,4].  We examined the melt and solid-state morphologies of these novel block copolymers, having a high octene content in the amorphous block, using two-dimensional synchrotron small-angle and wide-angle x-ray scattering on specimens oriented by channel die compression.  Diblock copolymers with near-symmetric compositions showed well-ordered lamellar structures at room temperature with long period exceeding 100nm, with little dependence on thermal history, indicating the presence of a microphase-separated melt which templates crystallization.  Furthermore, increasing the polydispersity index of a block copolymer system was found to result in a substantial increase in its microdomain spacing.  Based on the structural and molecular weight information obtained, a qualitative scaling relationship was constructed for the polydisperse olefin diblock copolymers.
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