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ABSTRACT

ABSTRACT

The structures of nanomaterials are defined as having at least one dimension of
1-100 nm. Nanomaterials have many special mechanical, optical, electrical, magnetic,
thermotic and chemical properties which differ from the corresponding bulk material due
to their size effect, surface effect and quantum effect, thereby making them attractive for
many new applications in many industry as well as technique fields. In this paper,
focusing on the preparation of nanomaterials, some basic questions of nanomaterials
have been primarily investigated as follows:

The Se nanorods were prepared by glow discharge in combination with solution
process. In ethanol solution, Se micro-balls produced in a glow discharge of H,Se,
comprising trigonal and monoclinic mixture phase, were spontaneously converted to pure
trigonal Se nano-rods. This solid-liquid-solid process, with high yield and low cost, may
be extendable to manufacture of one-dimensional nano-material from its allotrope several
hundred times larger than its volume.

A novel glow discharge technique has been developed to synthesize SnO, 1D
nanomaterials. SnO, nanowires and nanocones with the rutile structure have been
successfully synthesized in large scale via glow discharge of SnH4 gas on Au-patterned
porous silicon substrates. The shapes of products are sensitive to system temperature,
system vacuum, gas flow rate and substrate type. The growth of nanowires and
nanocones are controlled by VLS mechanism and this method could be extended to
growing other semiconductor nanowires from the corresponding hydride.

The technique of liquid arc discharge has been applied to synthesize metallic
nanoparticles. Ni nanoparticles were produced in liquid nitrogen arc discharge from

nickel wires electrodes. This method might be applied as a new road to prepare

II



ABSTRACT

nanoparticles in the future.

Keywords: gas-phase glow discharge, liquid-phase arc discharge, porous silicon,

nanomaterials, Se, SnO,, Ni.
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Fig. 1.1 (a) Schematic illustration of vapor-liquid-solid nanowire growth mechanism including three
stages (I) alloying, (II) nucleation, and (IIT) axial growth. The three stages are projected onto the
conventional Au-Ge binary phase diagram (b) to show the compositional and phase evolution during

the nanowire growth process.
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