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Effect of supercritical fluid deposition method on prepar ation of
palladium-copper nanoparticles
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China)

Abstract: Pd-Cu nanoparticles were deposited on alumina balls (Pd-Cu/Al,0;) by supercritical fluid
deposition (SCFD) method using alumina balls as carriers and palladium acetylacetonate and copper
acetylacetonate as precursors. The loading status of metal precursors and the average particle size of Pd-Cu
nanoparticles were characterized by high-angle annular dark field-scanning transmission election
microscope (HAADF-STEM), XRD and weighing methods. The results showed that there was an optimal
value for the deposition time with a fixed amount of metal precursors. Deposition temperature and
deposition pressure had important effects on the average particle size of Pd-Cu nanoparticles. The average
particle size of Pd-Cu nanoparticles could reach 2.37 nm at deposition temperature of 65 ‘C, deposition
pressure of 15 MPa and deposition time of 3.0 h. Co-solvent and Pd theoretical loading also had effect on
the average particle size of Pd-Cu nanoparticles. Under the above conditions, using 8 mL of
dichloromethane as co-solvent, when Pd theoretical loading was 0.50%, the average particle size of Pd-Cu
nanoparticles reached the minimum value (1.81 nm).

Key words: supercritical carbon dioxide; supercritical fluid deposition; nanoparticles; palladium; copper;
functional materials
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Fig. 1 Schematic diagram of supercritical reaction setup
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Fig. 2 Images of alumina balls in different stages
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Fig. 3 Total loading efficiency of metal precursors obtained by

different deposition times
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Fig. 7 Total loading efficiency of metal precursors obtained
by different co-solvents
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Fig. 8 HAADF-STEM images of Pd-Cu/Al,O; samples obtained by different dichloromethane dosages
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Fig. 9 HAADF-STEM images of Pd-Cu/AlL,O; samples
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