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Development of practical production methods of boron nitride nanotubes

Noda, Suguru
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Boron nitride nanotubes (BNNTs) are insulating and colorless, opposite to
carbon nanotubes (CNTs). Various devices combining both can be envisioned, but BNNTs are expensive.
In this study, the synthesis of BNNTs using an inexpensive and easy-to-handle boron source was
investigated. Using B202 vapor from the reaction of boron and water vapor and H3BO3 vapor from
sublimation of boric acid or mist supply of its aqueous solution, BNNTs were synthesized by chemical
vapor deposition (CVD) using ammonia nitrogen as source and metal nanoparticle as catalyst, but of
poor quality and in low quantity. Then, the template synthesis was investigated using CNTs, which
have become inexpensive. CNT films were coated with BN by impregnation with a boric acid solution
and nitridation with ammonia, and BNNT films were obtained by combustion removal of the CNTs.
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(a) H;BO; vapor: Not enough amount to cover CNTs by BN
(b) Mist of H,BO5aq: Enough amount but H,0 etched CNTs
(c) Loading H;BO; by impregnation: Enough amount Self-supporting BNNT membrane was fabricated.
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