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Synthesis and characterization of amorphous STAICN with reversible hydrogen
adsorption-desorption properties and application as a catalytic reaction field
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Novel amorphous silicon aluminum nitride (SiAIN), alkali metal cation-doped
amorphous silicon boron nitride (Na-SiBN) compounds were synthesized through the Polymer-Derived
Ceramics (PDCs) route. The active H2-adsorption site in the SiAIN was suggested as a pseudo-3-fold
coordinated AI-N component, while the frustrated Lewis acid-base component: =B-N-Nat+ was suggested
for the Na-SiBN compounds.

Further synthesis study of polymer-derived amorphous silicon nitride (a-SiN)-compounds led to the
following findings: Low-temperature formation of Ni nanocrystallites embedded within a-SiN matrix
(Ni/a-SiN) which exhibited lower activation energy for H2-desorption compared with conventional
Ni/a-Si02, and formation of anti-perovskite Ni3InN nanocrystallites embedded within a-SiN matrix
which showed unique CO2-adsorption-desorption properties. These results revealed their potential
application as a catalyst for the hydrogenation of small molecules such as C02.
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