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Controlled growth and size-selective collection of nanoparticles are desired for

applications in catalysis, pharmacy and for the fabrication of nanofilms and

nanodevices. Controllable particle growth in low-temperature plasmas seems to be

very promising for the generation of well-defined nano-sized particles.

In this work, we propose a simple scheme for the collection of nanoparticles (NPs)

generated in a capacitively coupled RF plasma in Ar/C

2

H

2

 mixtures by the use of

differently biased substrates at different positions in the particle cloud. The ever

moving dust cloud, in turn, induces spatial variations of the plasma potential.  By this

method, the nanoparticles can be guided to a certain position of the reactor where

they are directionally collected. Also, the time at which the collection starts is well

defined. As important parameters, we monitored the self-bias voltage at the powered

electrode, gas pressure and the shape of the dust cloud with by laser light scattering

and a CCD camera.

Collection experiments were carried out at different distances from the RF electrode

as well as different times during the growth cycles. A correlation of the collection time

with the self-bias voltage and SEM results of the collected particles on Si substrates

are discussed.

The SEM photographs show that different threshold potentials are needed to

overcome the NPs confinement due to the spatial and temporal variation of the

plasma potential inside the particle cloud. Moreover, the dispersion of the

nanoparticles on the substrate is determined by the bias applied to it.

These results based on the phase-resolved collection method allow to control

depositions of carbon nanoparticles of a well-defined size distribution with the highest

density available their growth.
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