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Preparation of n—type carbon nanotube films for high—efficiency power

generation: enhanced thermoelectric properties and chemical stability
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Absolute chemical stability of n—type materials is essential to ensure large temperature differences

between device terminals and ambient stability in order to achieve constant power delivery and high

energy conversion efficiency. To this end, it remains important to determine the optimal n—dopant

that improves the low air and water stability of n—type carbon nanotubes (CNTs). In this study,

nanotubes were coated with cationic surfactants such as octylene—1, 8-bis(dimethyldecylammonium

bromide) (12-8-12), a gemini surfactant with strong adsorption to CNTs, in order to improve the

stability of n—type operation of CNTs for thermoelectric conversion applications in air and in water.

The resulting experiments showed that the 12-8-12/CNT maintained continuous carrier stability even

after exposure to air and water, and remained n—type doped for more than 28 days. The excellent

stability of the CNTs makes them suitable for underwater applications such as battery—less health

monitoring and information gathering systems, which will facilitate the development of soft

electronics.
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