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Nanomaterials of noble metals have received mucli
attention due to their potential application in
microelectronics and their unique optical and catalytic
properties. It is well known that silver is superior to
other nanostructured metal particles for many nesiso
such as electrical conductivity, antimicrobial effe

stability, which phenomenon is difficult assessnignthe
conventional hot plate heat station.

Acknowledgement
This work was supported by the National Science
Council, Taiwan for financial support under grants

200 nm

optical properties, and oxidative catalysis. The
preparation and characterization of silver nandgagt
are discussed in a great number of publications.

Since 1986, microwave irradiation as an efficient
heating method has been found to have a number d
applications in chemistry. The microwave synthesis
which is generally quite fast, simple, and very rgge
efficient, has been developed. It is well knowattthe
interaction of dielectric materials, liquids or isigl, with
microwave leads to what is generally known as diele
heating.  Electric dipoles present in such material
respond to the applied electric field. In liquidjs
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constant reorientation leads to friction betweenetwes,
which subsequently generate heatintil recently, it was
found that microwave reaction in solution could garoe
nanoparticleS. To our knowledge, the precisely
temperature control program is a build-in functioha
commercial microwave instrument. It may be a
convenient approach to study the relationship betwibe
thermal effect and the morphology of nanopatrticles.

With the lower synthesis temperature (80°C), Figure
la reveals sphere aggregations were synthesizelden W
the synthesis temperature increase to 100°C, Figbre
reveals that silver nanorods start to appear. liRed-
particles were produced with high yield (60 %). eTh
mean value for the width, the length and the aspaii
are 56.6 nm, 432.3 nm, and 8.0 respectively. As th
reaction temperature rises to 140°C, Figure 1c alsve
rod-shaped nanoparticles reduce in the populatiRad-
like particles were produced with low yield (35%7.he
mean value for the width, the length and the aspaii
are 43.2 nm, 105.3 nm, and 2.5 respectively. Again
particles appear to have smaller in size when ¢hetion
temperature rises to 180°C. The images show tiat t
temperature parameter plays an important role m th
synthesis of silver nanorods.

With faster raising temperature programs, Figure 2
reveals that wire-like silver particles were syrsiaed.
With the rise temperature from room temperatureab
207C) to 100C in a duration of 1 min. Figure 2a reveals
that silver nanowires with aspect ratio more th&f and
the length more than gm have been synthesized. In
contrast, with slower rising temperature of microesa
heating as shown in Figure 2c, the aspect ratisiloér
nanowires is smaller than Figure 2a-b. After peaition
by centrifugation to remove sphere particles thxétaeted
from Figure 2a, the corresponding particle lendtbveed
in Figure 2d demonstration that highly anisotropic,
needle-liked nanorods were synthesized.

This study demonstrates the usefulness of microwave
rapid heating in the synthesis of silver nanorodsl a
promises a great tool for the examination of thérma
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Figure 1. Electron micrographs at various reaction
temperatures. (a) 80; (b) 100C; (c) 140C; (d) 180C.

(c) (d)
Figure 2. Electron micrographs at various increasate
of reaction temperatures.
SEM images with (a) 8€ / min; (b) 16C / min; (c) 8C /
min of the increasing temperature; (d) TEM imagehef
increasing temperature with D/ min.
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