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Fig. 3 Catalyst performance of prepared RuO,/SBA-15,
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to generate hydrogen
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SBA-1S supported ruthenium-based nanoparticles for
catalytic hydrolysis of ammonia borane to generate hydrogen

SHI Qian-yu, YANG Yu-mei, WANG Xiao-meng, YU Ya-na, WANG Qian, WEI Lei

(College of Chemistry and Materials Science, Langfang Normal University, Langfang 065000, China)

Abstract: In this work, SBA-15 supported RuO,, Ru and RuP nanoparticles (NPs) were prepared via high
temperature oxidation, hydrogen reduction and gas-phase phosphorization, respectively. The prepared Ru-based
NPs were used as catalysts for ammonia borane (AB) hydrolysis to generate hydrogen. Typically, a series of
characterization including field-emission scanning electron microscopy (FE-SEM), transmission electron
microscopy (TEM), X-ray diffractometry (XRD) and inductively coupled plasma-atomic emission spectrometry
(ICP-AES) were conducted to analyze the microscopic morphology, phase structure and chemical composition of
the catalysts. The effects of AB concentration, catalyst amount, reaction temperature and recycling on the catalyst
performance were investigated. The results show that RuP NPs present the highest catalytic activity, followed by
Ru NPs and RuO, NPs. Kinetic analyses indicate that AB hydrolysis catalyzed by the RuP/SBA-15 is zero-order
with respect to AB concentration and first-order relative to catalyst concentration. Compared with the RuP NPs,
catalysis hydrolysis of AB using the Ru NPs shows lower apparent activation energy. After recycling four times,
catalytic activities of the Ru/SBA-15 and RuP/SBA-15 decrease to some extent.
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