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Abstract

Exactly stopping growth of materials is fundamental method for the
fabrication of nanoparticles with physical process that like vaporization
or precipitation. In this report, the nanoparticles were fabricated with two
process, those method make materials freezing or precipitating in a flash
process. First method, the metal bulks was ablated to make metal vapor
with pulsed laser in gas or liquid ambience, metal vapor is solidified and
turn into nanoparticles. Second method, the microdrops was sprayed into
different solvent, and the nanoparticles was precipitated because
solubility of solute drastically down in a flash.

In this research, the first part, titanium and tantalum nanoparticles
are fabricated with pulsed laser deposition. Both parameters that were the
distance between target and substrate and the applied magnetic field were
controlled to produce nanoparticles. The morphology and structure of
samples was observed with transmission electron microscopy. Both
parameters can effect particle size of samples, but the effects in PLD
method are less significant than in traditional vaporization method. The
particle sizes of Ti and Ta nanoparticles by PLD method are generally
smaller than 5 nm. The applied magnetic field on target has a similar
effect as increasing the distance between target and substrate. Specially,
the Ta nanoparticles of samples are amorphous by PLD method. Usually,
the pure metal elements is hard to be amorphous. This imply that the
cooling rate is very high in PLD method. All of the Ti and Ta
nanoparticles fabricated in octane by PLD are single crystal with larger
particle size than those were fabricate in gas by PLD.

The second part, the nanoparticles were fabricated with spray
precipitation in liquid. It is different from general spray heating method.
In this report, we chose two types of solvents those solubility are different
for the solute, but they are miscible. When microdrops of solution drop
into the other solvent that can’t dissolve the solute, the solute will
precipitate and form nanoparticles quickly because solvents mutually
dissolve and solubility for the solute rapidly down. We expected that the
nanoparticle sizes of samples should be controlled by concentration of
solution and the volume of drop. In this report, the particle sizes of
samples are generally much smaller than predicted value. The possible
reason is that nucleation rate is too fast in the microdrops.
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