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Ru-Based Catalysts Supported on Perovskite Type BaZrO; for Ammonia Synthesis

WANG Zi-Qing LIN Jian-Xin* WANG Rong WEI Ke-Mei
(National Engineering Research Center of Chemical Fertilizer Catalyst, Fuzhou University, Fuzhou 350002, China)

Abstract: The BaZrO; material was synthesized by the citric acid method. A series of Ru/BaZrO; catalyst samples
were prepared using the above BaZrO; calcined at different temperatures as the support. The support materials
and catalyst samples were characterized by X-ray diffraction (XRD), H, temperature programmed reduction (H,-
TPR), CO, temperature programmed desorption (COxTPD), N, adsorption-desorption isotherms and scanning
electron microscopy (SEM). The results show that the catalytic performance is greatly influenced by the
calcination temperature of the BaZrOs; support. The highest catalytic activity for ammonia synthesis is obtained on
the Ru-based catalyst with the support calcined at 750 °C. The ammonia concentration of RBZ-750 can achieve to
9.12% under the condition of 425 °C, 5 MPa and 10 000 h™". The strong mental-support interaction and electron

conductivity of the support may be the key factors for the high activity at low reaction temperature.
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Fig.1 XRD patterns of the BaZrO; material with different

calcination temperatures
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Table 1 Textural properties of BaZrO; calcined at different temperatures

Sample A / (m-g) V,/ (mL-g dp / nm
BZ-600 14 0.032 93
BZ-750 9 0.027 15.4
BZ-900 5 0.021 15.7
BZ-1050 2 0.005 12.8
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Fig.2 Pore size distribution of the BaZrO; calcined at

different temperatures
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Fig.3 SEM images of Ru/BaZrOj catalysts with support calcined at different temperatures
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Table 2 temperature properties and peak area of CO,-TPD profile for Ru/BaZrO; catalysts with support

calcined at different temperatures

Sample Peak / °C

Peak area (a.u.)

Semple A B A B

RBZ-600 94.08 648.47 0.089 0.181
RBZ-750 92.79 636.05 0.067 0.587
RBZ-900 94.85 628.20 0.077 0.540
RBZ-1050 105.75 625.57 0.089 0.394
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Fig4 COxTPD profiles of Ru/BaZrO; catalysts with

support calcined at different temperatures
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