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Research Progress on Noble Metal Composite Nanoparticles

YANG Jian-Hui LU Le-Hui ZHANG Hong-Jie*
(Changchun Institute of Applied Chemistry, Chinese Academy of Sciences, Changchun 130022)

Abstract: Noble metal composite nanoparticles, as attractive building blocks of advanced functional materials,
have received enormous attentions due to their specific optical, electronic and catalytic properties that are distant
from those of the corresponding monometal nanoparticles. Such materials have important applications in such
areas as sensors, optical materials, catalysis and biology, and developed into an increasingly important research
area in nanomaterials science. This article reviews the recent progress in the synthesis, properties, and

applications of noble metal composite nanoparticles with core-shell, heterostructure, and alloy structure.
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Fig.1 Schematic representation of three composite nanoparticles
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Table 1 Date for core-shell Au-Pt nanoparticles

Sample Observed particle diameter / nm Relative standard deviation / % Calculated particle diameter / nm
Seed 12+2 16.7

A 39.2+3 7.6 37.6

B 50.6+5 9.9 47.2

C 60.7+9 14.8 59.3

D 101.2+17 16.8 101.1
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Fig.2 Atomic force microscope image of core-shell Au-Pt

nanoparticle film
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Fig.3 (A) Spectral variation of Fe(CN)¢™ and (B) pseudo-
first-order plots in the reaction between Fe(CN)s*

and S,0;7 at 35 °C: (a) in the absence and (b) in
the presence of the core-shell Au-Pt nanoparticle
film
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SERS intensity of R6G molecules bound Au-Pt colloid has multi-
plied by a factor of 4 for the purpose of comparison, Laser wave-
length = 632.8 nm
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Fig.4 SERS spectra of R6G molecules absorbed on (a)

core-shell Au-Pt colloid and (b) its nanostruc-

tured film
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Fig.5 Schematics for preparation of hollow Au-Pt

composite nanostructures
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Fig.6  High-resolution transmission electron micrograph

of hollow Au-Pt composite nanostructures
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Fig.7 Transmission electron micrograph of Pt-Ag

bimetallic nanorattle with Au core
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Fig.8 (A) Schematic procedure for fabricating multiple-walled nanoshells composed of Au-Ag alloys: (I, Ill) galvanic

replacement reaction between Ag and HAuCl, and alloying between Ag and Au; (II) electroless deposition of pure

silver on the surface of the Au-Ag alloy shell; (B~D) TEM images of three typical examples of Au-Ag alloy

nanoshells that contained single (B), double (C), and triple (D) walls, respectively
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