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Abstract: A series of MgO/hexagonal boron nitride (h-BN) composite with different mass ratio were synthesized v S

by impregnation method and used as supports for ruthenium catalysts in ammonia synthesis reaction. The

catalysts were characterized by X-ray diffraction, N, physical adsorption, X-ray fluorescent spectrometer, b B
scanning electron microscope, transmission electron microscope, temperature programmed reduction of H,, and  HES
temperature programmed desorption of CO, (CO,-TPD). The activity measurements of ammonia synthesis were b ORELE %
carried out in a fixed-bed flow reactor with a mixture of N, and H, atomsphere under steady-state conditions (5.0 e

MPa, 350 - 500 ° C, 5000 h " 1). The results showed that the rate of ammonia formation was strongly influenced

by the h-BN content used in the catalysts preparation process. The Ba-Ru[1:1] (molar ratio of Ba to Ru = b R
1:1)/Mg0O/h-BN[8:2] (weight ratio of MgO to h-BN = 8:2), Ba-Ru[1:1]/MgO/h-BN[6:4] and Ba-Ru[1:1]/MgO/h-BN

[5:5] catalysts exhibited higher activity than Ba-promoted Ru/MgO catalyst. At 425 ° C, 5.0 MPa, flow rate of

5000 h 1, and a N,/H, = 1/3 atmosphere, the optimum activity of 506.9 ml/(g.,; * h) was achieved when MgO/h-
BN[8:2] was used as the catalytic support. The execllent activity was mainly attributed to the basicity of the
MgO/h-BN combination-type support, especially “weak” and “medium” basic sites. Large numbers of basic
sites were observed from CO,-TPD characterization due to the interaction between MgO and the h-BN material
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