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Development of High Radiation Absorbing and High Refractive Polyurethane Based on Bismuth, the
Heaviest Stable Element

Yoshimasa Matsumura, Kohei Kikuta, and Bungo Ochiai

Graduate School of Science and Engineering, Yamagata University,
4-3-16 Jonan, Yonezawa, 992-8510, Yamagata, Japan

For the development of novel high radiation absorbing and high refractive polyurethane, we investigated the synthesis and

polymerization of bismuth-containing monomers. First, we hybridized bismuth with urethane by radical polymerization of

bismuth methacrylate with an acrylate dimer possessing urethane skeleton.

The refractive index and X-ray shielding of

bismuth-containing polymer were higher than that of an analogous bismuth-free polymer. Additionally, the bismuth-containing

polymer exhibited photochromic property. Then, we designed the bismuth-containing trihydroxy monomers. For example,

bismuth hydroxypivalate was obtained by the reaction of triphenylbismuthine with hydroxypivalic acid.

polyaddition with diisocyanate did not proceed.

However, its
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Scheme 1. Prepartion of bismuth-containing urethane film.

Table 1. Refractive index and X-ray transmittance property of urethane films

Sample? Refractive index (np) Abbe's number (Vp) X-ray transmittance (%)
Film 1 1.54 59.1 23.4
Film 2 1.50 54.3 77.4

a Thickness: 300 um, ? Transmittance ratio of Cu Ko evaluated by X-ray diffractometer.
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Figure 1. (a) Transmittance spectra and (b) photo images of Film 1.
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