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Development of high refractive resins which can control crosslinking density by
hybridization of multiple bismuth monomers and its application as functional crosslinker
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To develop novel high-refractive-index polymers, we have been investigated the synthesis and
polymerization of bismuth-containing monomers. For example, although high-refractive-index
polymer film was prepared by bulk radical polymerization of tri-styryl bismuthine (TStBi), the
resulting polymer film was brittle due to its high cross-linking density originating from three
polymerizable functional groups of TStBi. To improve the mechanical properties of the
bismuth-containing polymer, we investigated the control of cross-linking density by
copolymerization of multiple bismuth monomers.

Bismuth-containing polymer films were prepared by bulk thermal radical copolymerization of
phenyldistyrylbismuthine (MStBi) with TStBi. The resulting polymer films were obtained as
transparent and yellow films. These polymer films exhibited high-refractive indices (nD:
1.71~1.72) that originated from the high atomic weight of bismuth. Thermal stability and flexural
modulus of those increased with the increase of TStBi content. By contrast, refractive indices
were almost the same value because the bismuth content on those films was not changed.
Furthermore, the mixture of MStBi and TStBi was copolymerizable with typical monomers such
as styrene and methyl methacrylate. Consequently, the mixture of MStBi and TStBi can be applied
as a functional cross-linking agent.
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Synthesis of Bismuth-containing Polymer Films with High-refractive-index and X-Ray
Shielding Property by Radical Polymerization of Styrylbismuthine Derivatives,
Y. Matsumura, B. Ochiai, submitted.
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