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Abstract

The aim of this work is to design and control synthesis of silver-core and palladium-shell bimetallic nanoplates
as high performance catalysts for hydrogen production from formic acid decomposition at room temperature. The
preparation method was divided into 2 steps. The first step was shape-controlled synthesis of silver nanoplates
using dimethylformamide as reducing agent and polyvinlypyrollidone as stabilizer. Subsequently palladium ions
were reduced to atoms and deposited on the surface of silver nanoplates. Particle size and shape of the obtained
particles were characterized by Transmission Electron Microscopy. UV-Visible Spectroscopy of surface plasmon
resonance and FT-IR Spectroscopy of CO adsorption were used to investigate surface structure of the prepared
bimetallic particles. The results from combination of techniques can be used to confirm the core-shell structure.
The prepared core-shell catalyst (Ag@Pd) showed high catalytic activity for formic acid decomposition. The total
gas volume (H, and CO,) produced at 30°C was 6.25 L/g
catalyst. The catalytic performance of the core-shell catalysts may results from synergistic effect of two metals

/h which 2.5 times higher than monometallic palladium

cat

which can be explained in terms of electronic and geometric property.

Keywords : Bimetallic nanoparticles / Formic acid decomposition / core-shell nanocatalysts
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