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Sulfur-containing polymers can be synthesized using sulfur, of which 7 million tons
are discarded annually, as an inexpensive raw material, making them attractive from
the perspective of the Sustainable Development Goals (SDGs). Furthermore, due to
their unique properties—such as high specific capacitance, high refractive index, and
reprocessability—they are expected to find applications in cathode materials for
batteries, optical lenses, and recyclable materials. While the most common method for
synthesizing sulfur-containing polymers from elemental sulfur is radical-initiated
chain polymerization, which has been extensively reported, this approach requires high
temperatures and produces large amounts of hydrogen sulfide as a byproduct. In
contrast, there are few reports on stepwise polymerization, but this method allows
synthesis at room temperature and generates little to no hydrogen sulfide, making it a
safer and more environmentally friendly alternative. In this study, we aimed to
synthesize a novel sulfur-containing polymer at room temperature. Using linear sulfur
synthesized from elemental sulfur and a dicarboxylic acid dichloride monomer, we
performed stepwise polymerization to obtain a sulfur-containing polyketone and
evaluated its degradability.
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