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A Novel Approach to Fabricate TiO, Nanoparticles Loaded with Au
Nanodots by Magnetron Sputtering Method
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ABSTRACT: The work aims to develop a new, simple, fast and pollution-free approach to load nanoparticles with metal nano-
dots by applying magnetron sputtering method which is conventionally unsuitable for particle substrate to nanoparticle substrate.
TiO, nanoparticles were fully dispersed with reciprocating sample stage and variable frequency vibration generator. Au metal
nanodots were loaded on the surface by magnetron sputtering method. Effects of different sputtering power on experimental re-
sults were primarily studied. Surface morphology, structure and composition of the nano composite particles were characterized
by using scanning electron microscope (SEM), transmission electron microscope (TEM) and X-ray photoelectron spectroscopy
(XPS). Uniformly distributed Au metal nanodots with particle size of 1~10 nm were successfully loaded on the surface of TiO,
nanoparticles with average particle size of 21 nm by magnetron sputtering method. The nanodots exhibited close bonding to the
substrate. Magnetron sputtering method can be utilized to load nanoparticles with metal nanodots.
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Fig.1 Schematic diagram of the apparatus for loading nano-
particles with metal by magnetron sputtering method
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Fig.3 SEM images of the original TDNP (a) and TDNP loaded
with AuND (b)
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Fig.4 TEM images of TDNP loaded with AuND: a) Original
TDNP; b) TDNP after deposition with the sputtering power of
25 W; c¢) TDNP after deposition with the sputtering power of
50 W; d) TDNP after deposition with the sputtering power of
75 W
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Fig.5 Uniformity of loading ascribed to high sputtering power
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Fig.6 TEM images of AuND showing crystal lattices: a) Lat-
tices in small AuND lined in one direction(arrow), b) Lattices
in AuND with the diameter over 5 nm lined in different direc-
tions
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Fig.7 Size distribution of AuND with different sputtering power

—=
=< =2
—

A(10
~[rai
REIII

= Au/TDNP

- N U
| ‘ TDNP
30 60 90
20/(°)
K8 14 AuND Fij)5 i TDNP i) XRD 73
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Fig.10 Schematic diagram of the growth of AuND on surface
of TDNP by magnetron sputtering method
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