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In this work experimental results on the study of the structural proper-
ties of dusty plasma with microparticles and results on the plasma-chemical
synthesis of carbon nanoparticles (PECVD) in a RF discharge in the signal
modulation mode are presented.

Plasma containing a structure of microparticles with two different di-
ameters showed a strong dependence on the parameters of the RF modu-
lated voltage [1]. It was also found that pulse-time modulation of the RF
voltage allows the temperature of the electrons in the plasma to change.
Since the temperature of the electrons dominates the charging of the dust
particles, it was shown that the position of the dust particles can be
changed using pulse-time modulation. Moreover, with the help of modu-
lated RF plasma it became possible to separate microparticles. Thus, as
the experimental results show, it is possible to remove larger particles from
the plasma, while smaller particles remain.

Carbon nanoparticles were also synthesized using RF discharge plasma
in pulsed mode to control the size of the nanoparticles. Experimental
observations showed that the size of the carbon nanoparticles increased
with increasing pulse signal frequency. It was also found that using a
frequency-modulated pulsed RF signal, the size of carbon nanoparticles in
the range of 40-70 nm can be controlled. The plasma-enhanced chemical
vapor deposition method is the main mechanism of nanoparticle growth.
Analysis of transmission electron microscopy images revealed two types of
nanoparticles, some of which are agglomerates of nanoparticles with an
amorphous structure, while others are nanometer-sized with a crystalline
structure. It was also found that changing the modulation frequency and
synthesis time allows different films with different surface characteristics
to be obtained [2].

1. J. Lin, K. Hashimoto, R. Togashi, A. Utegenov, M. Henault, K. Takahasahi,
L. Boufendi, T. Ramazanov, “Transport control of dust particles by pulse-
time modulated RF in dusty plasmas”, J. Appl. Phys., vol. 126, 043302,
2019.

2. D. Batryshev, A. Utegenov, R. Zhumadilov, N. Akhanova, S. Orazbayev, S.
Ussenkhan, J. Lin, K. Takahashi, N. Bastykova, S. Kodanova, M. Gabdullin,

1



T. Ramazanov, “Carbon nanoparticles characteristics synthesized in pulsed
radiofrequency discharge and their effect on surface hydrophobicity”, Contrib.
Plasma Phys., Vol. 62, Issue 10, e202100238, 2022.

2


