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Air-stable and water-resistant n-type organic thermoelectric materials using
rational design of molecular-cationic dopant

Hata, Shinichi
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n-type organic semiconductors have been extensivel¥ studied over the past
few decades, but face the challenges of relatively low charge carrier mobility and low stability to
ambient air and water, as well as a lack of fabrication methods adaptable to industrial processes.
These challenges have limited the development of the organic materials field. Therefore, this study
aimed to develop molecular dopants to induce n-type properties in carbon nanotubes (CNTs), which
have the ability to convert unused heat (below 150° C) released into the atmosphere into
electricity. It was found that molecular wrapping of the nanotubes with specific surfactant
molecules protects the carrier electrons and improves their stability and water resistance in the
atmosphere.
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