Spatially Controlled Polymerization-Induced Phase Separation

for Photonic Structure Fabrication

K. Maruyama', Kota Yanishi', Xiang Li%>3, and T. Nonoyama?®’

' Graduate School of Life Science, Hokkaido University, Japan
2 Faculty of Advanced Life Science, Hokkaido University, Japan
3 Co-Creation Core for Soft Materials Aspiring Research & Translation (C3-SMART),
Hokkaido University, Japan
* email: nonoyama@sci.hokudai.ac.jp

Polymerization-induced phase separation (PIPS) has been disliked for ideal
polymer synthesis while is recently attracting attention for a method to create tough and
functional materials. In conventional PIPS, the phase distribution is not controlled and
random, thereby showing turbid appearance. If the PIPS is precisely controlled in space,
resulting materials will show photonic functionalities. In this study, combining a bottom-up
PIPS and top-down interference polymerization light source, we developed a simple
synthetic approach for fabricating photonic-structured materials in a binary system.
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For material synthesis, a large amount of the hydrogen-abstraction-type
photoinitiator benzophenone was added to pure N-methoxymethyl acrylate (MOMA)
monomer with N,N-methylenebisacrylamide (MBAA) cross-linker. The solution in a glass
mold was irradiated for 10 minutes with high-intensity UV light generated by an arrayed
LED-UV light source. The obtained PMOMA exhibited iridescent structural colors under
transmitted light. Static optical diffraction experiments using a 532 nm monochromatic
laser revealed a lattice-like diffraction pattern with periodicities of approximately 1.8 pm
along the orthogonal directions and 1.1 um along the diagonal direction. These values are
well-agreed with the theoretically predicted interference fringe spacings (1.8 ym and 1.2
pum) determined by the UV interference pattern used during polymerization. Moreover,
when the PMOMA was immsersed in solvents like 1,4-dioxane and propylene carbonate,
organogels can be obtained with photonic modulation. In the presentation, we will present
about the mechanism from compatibility change over the polymerization.



