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Adsorption properties of NH3 on hydrogen boride sheets ('University of Tsukuba, *The University of
Tokyo, 3Tohoku University) OKosei Fukuda,' Shin-ichi Ito,! Miwa Hikichi,' Iwao Matsuda,? Takahiro Kondo'?

Hydrogen boride (HB) sheets are two-dimensional materials which consist of negatively
charged hexagonal boron network and positively charged hydrogen at a molar ratio of 1:1." In
this study, we focused on the positively charged hydrogen and aimed to clarify whether the
adsorption of NH3 molecules occurs or not, and its mechanism. Using Fourier transformed
infrared absorption spectroscopy (FT-IR), we have examined ammonia adsorption using two
methods: exposure to aqueous ammonia vapor followed by heating and drying, and exposure
to dry ammonia gas. In the sample exposed to dry ammonia gas, an absorption peak assigned
as H-N-H vibrational mode was observed at around 1650 cm™ (Fig. 1), ammonia is adsorbed
on HB. On the other hand, the peak at around 2500 cm™! originated from HB sheets (the terminal
B-H stretching vibrational mode?) was found to shift about 40 cm™ to lower wavenumber by
ammonia adsorption, suggesting that B-H bond gets weakened by ammonia adsorption.
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Fig. 1  FT-IR spectra of HB sheets before and after the exposure to ammonia atmosphere with 2-144 h
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