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Preparation of Pd-based catalyst supported on silver-doped carbon
nitride and its catalytic activity in formic acid dehydrogenation

WANG Yusheng, XIA Yuanyu, PEI Yujie, XIE Pinhong, LI Fang’, LI Qiming"
( School of Petrochemical Engineering, Liaoning Petrochemical University, Fushun 113001, Liaoning, China )

Abstract: Highly active Pd-based catalysts supported by silver-doped carbon nitride (Ag,C;Ny, x is the
mass ratio of silver nitrate to melamine, the same below) (Ag,C;N4-Pd) were synthesized via impregnation
reduction method with Ag,C;N,as substrate, which was prepared by high temperature calcination of silver
nitrate pre-modified melamine precursors, and then evaluated on their catalytic activity for hydrogen
production of formic acid decomposition. The carriers and the active components of catalyst were
characterized by XRD, TEM, EDS and XPS. The results showed that Ag was successfully doped into the
bulk of C;N, with the crystallographic structure and microstructure of C;N4modified. Ag,C;N,-Pd exhibited
good catalytic activity in formic acid decomposition for hydrogen generation. The turnover frequency (TOF
value) of the optimized Ags,,C3N,-Pd catalyst could reach up to 991 h™' at 323 K, significantly higher than
that of C;N4-Pd-Agse, (656 h’l) without Ag doping. Meanwhile, Ags,,C;Ny4-Pd did not show obvious
decrease in catalytic activity after recycled five times, indicating good practicability in hydrogen production
from formic acid.
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Fig. 1 XRD patterns of different C;N, supports (a) and

C3;Ny4-supported Pd-based catalysts (b)
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Table 1 Dehydrogenation activity of formic acid by Pd-based
catalysts
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