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Fig.1  The schematic diagram of experimental setup for

plasma-catalytic CH, /NHj coupling reaction
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Fig. 2 CH, conversion and selectivity of HCN and CH; CN
with varying n(CH,)/n(NH;) at 340 C
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Fig. 3 The percentage of H, with varying
n(CH,)/n(NH;) at 340 C
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Fig.4 CH, conversion and selectivity of HCN and

CH,;CN at varying temperatures
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Fig. 6 The selectivity of HCN and CH;CN at
varying temperatures packed with fumed

Si0, and Cr/fumed SiO,
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Fig. 7 The percentage of H, at varying temperatures
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Preparation and performance of supported bimetallic

Chromium catalyst promoted C-N coupling reaction
in CH,/NH; plasma for synthesis of hydrogen cyanide

YAN Jinhui', Yl Yanhui®', WANG Li’, ZHANG Rui', GUO Hongchen'

( 1. State Key Laboratory of Fine Chemicals, Dalian University of Technology, Dalian 116024, China;

2. School of Environmental Science and Engineering, Dalian Maritime University, Dalian 116026, China )

Abstract: Hydrogen cyanide, an important basic chemical stock, has been widely used in the
synthesis of medicine and fine chemicals. However, hydrogen cyanide is usually produced at more
than 1 000 °C, in which, the noble metal catalysts, i. e. , Pt or Pt-Rh alloy catalysts are employed
necessarily. To solve this problem., using a dielectric barrier discharge plasma, CH,/NH; coupling
reaction can be promoted by Cr catalyst to synthesize hydrogen cyanide, with a by-product of
acetonitrile. The effects of Cr loading and the support materials on the methane conversion and
products selectivity are investigated. Under the optimized conditions (20 mL * min ' CH,, 40 mL

n ' NH;, 10% Cr/S-1 catalyst, 380 C), 30% methane conversion is obtained, along with 80%
hydrogen cyanide selectivity. These experimental results indicate that the plasma-catalytic CH,/NH;
coupling reaction is a potential technology to provide a green and cheap method for the synthesis of

hydrogen cyanide and acetonitrile, and to open a new way for fine application of CH, and NH;.

Key words: dielectric barrier discharge plasma; catalysis; methane; ammonia; hydrogen cyanide



