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Sulfur-containing polymers can be synthesized using sulfur (Sg), an inexpensive raw material,
of which 7 million tons are discarded every year, highlighting its potential for resource
recycling. Previously, we have synthesized sulfur-containing polymers through sequential
polymerization, where Sg is ring-opened by a base. However, this method is constrained by the
requirement for strong basic conditions and the limited applicability to bifunctional monomers
that react with S in the linear sulfur chain, thereby restricting the diversity of polymers that
can be synthesized. To overcome this limitation, we developed a novel method involving the
reaction of Sg with bromoethanol to synthesize sulfur-compound 1. Using the sulfur-compound
1, we have achieved the synthesis of sulfur-containing polymers with urethane bonds, which
were previously unattainable using the conventional sequential polymerization approach. The
sulfur-containing polymers with urethane bonds were synthesized via ternary copolymerization
of the sulfur-compound 1, a diol derivative, and a diisocyanate derivative. The successful
synthesis of the sulfur-containing polyurethane was confirmed by the presence of characteristic
peaks of urethane, S-S and C-S bond in the FT-IR and Raman spectra.
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Scheme. 1 Synthesis of sulfur-containing polyurethane.
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Figure 1. (a) Raman and (b) IR spectra of sulfur-containing polyurethane.
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