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Preparation of Pd/N-C catalyst and its catalytic
dehydrogenation coupling reaction
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Abstract: Nitrogen-doped carbon carrier (N-C) was synthesized using glucose as carbon source and
thiourea as nitrogen source, of which the doped nitrogen atom interacted with palladium nanoparticles (Pd
NPs) to obtain Pd/N-C catalyst. The Pd/N-C catalyst, characterized by XRD, XPS, SEM, TEM, ICP-OES,
and GC-MS, was used in the dehydrogenation coupling reaction of silanes and alcohols, and the underlying
mechanism was speculated. The results indicated that the Pd NPs, with a particle size of (4.87+1.10) nm,
were uniformly dispersed on the carrier. The interaction between N in the N-C carrier and Pd NPs
effectively dispersed and stabilized the Pd NPs. Compared with Pd/C catalyst, Pd/N-C catalyst displayed
better catalytic performance, with N-C carrier exhibiting significant promotional effect on the catalytic performance
of Pd catalyst. The Pd/N-C catalyst achieved a diphenylsilane conversion and diphenyldimethoxysilane selectivity
of over 99% after 1 h for the dehydrogenative coupling reaction of diphenylsilane with methanol. The catalyst
retained a conversion rate of over 92% after six cycles, and the final product, diphenyldimethoxysilane,
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achieved a selectivity of over 99%. In addition, Pd/N-C catalyst showed substrate versatility.

Key words. nitrogen-doped carbon; supported palladium catalysts; dehydrogenation coupling reaction;

silanes; alcohols; catalysis technology
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Fig. 2 TEM images of Pd/N-C (a) and Pd/C (b) catalysts
and HRTEM image of Pd/N-C (c); Particle size

distribution diagrams of Pd nanoparticles in
Pd/N-C (d) and Pd/C (e) catalysts
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Fig. 3 XRD patterns of C, N-C, Pd/C and Pd/N-C samples
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Table 2 Dehydrogenation coupling reaction of diphenylsilane
and methanol on different catalysts
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Fig. 5 Pd/N-C catalytic dehydrogenation coupling of
diphenylsilane and methanol
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Table 3 Dehydrogenative coupling reactions of different
silanes and alcohols
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Schematic diagram of possible mechanism of

Pd/N-C catalytic dehydrogenative coupling reaction
of silanes with alcohols
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Fig. 7 Reusability of Pd/N-C catalyst
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