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The Performance of Ru/HAP Catalysts for Hydrogen Generation from
Catalytic Hydrolysis of Ammonia Borane

SUN Haijie' LIU Xingai' CHEN Zhihao”® CHEN Lingxia'~ LIU Ranran' MEI Yangyang'
(1. School of Chemistry and Chemical Engineering Zhengzhou University Zhengzhou Henan 450044 China;
2. Zhengzhou Tobacco Research Institute China Tobacco Zhengzhou Henan 450001 China)

Abstract: Hydroxyapatite ( HAP) supported Ru catalysts are synthesized with an impregnation—reduction method
using NaBH, as the reducing agent. The prepared catalysts are evaluated for the hydrogen generation via catalytic
hydrolysis of BH;NH,. Effect of catalytic activity is investigated by varying the impregnated Ru loading amount of
reducing agent reduction temperature as well as the reaction conditions. It is found that the T, of 125 mol H, *

mol "' Ru * min "' is achieved by adjusting Ru loading to be 0.3% at 303 K of reaction temperature while the molar
ratio of Ru: NaBH, is 1.0:2.2. Moreover when the stirring speed is enhanced to be 450 r * min ™' external diffu—
sion can be eliminated leading to the highest reaction rate towards hydrogen generation. In addition catalytic activi—
ty increases with enhancing the amount of used catalyst indicating that catalytic hydrolysis of BH,NH, towards hy-
drogen production is controlled by the interfacial reaction over the catalyst surface. And the reaction order of catalyt—
ic hydrolysis of BH;NH; to the concentration of applied catalyst is calculated to be 0. 8. Furthermore with increasing
the reaction temperature it gets more suitable for the desorption of NaBO, the side product of hydrolysis of
BH;NH, from the catalyst surface. This leads to the enhancement of the reaction rate towards hydrogen formation.

According to the kinetic calculation it suggests that the hydrolysis of BH;NH, towards hydrogen generation over Ru/
HAP is a zero order reaction in responding to the concentration of BH,NH,. The activation energy is 44 kJ * mol ~'.
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