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The polymerization of organic substances using gas discharge plasma is currently being actively
studied, due to the fact that polymer coatings obtained by this method can be widely used. In particular, we
have shown that such coatings can be used as protective dielectric layers for electronics [1, 2]. It is known
that the chemical structure and composition of polymer coatings determine the physical and operational
properties of coatings [3, 4]. Despite this, the mechanisms of plasma-chemical processes leading to the
formation of the chemical structure of coatings have not been adequately studied [5].

In this paper, we consider the features of the formation of the chemical structure of polymeric
organosilicon coatings deposited using a plasma-chemical reactor based on a low-pressure glow discharge in
a carrier gas/monomer mixture flow. Plasma chemical reactor is a gas-discharge system containing two
hollow coaxial electrodes. A DC source was used to ignite and maintain the discharge in the current range
from 5 to 70 mA. [6]. Argon and hexamethyldisiloxane (HMDSO) were used as carrier gas and monomer,
respectively. Argon at a flow rate of 230 mg/min was injected into the plasma-chemical reactor through the
cathode hollow. HMDSO was mixed with argon and injected into the reactor through the cathode hollow
(pre-mixing) or injected into the reactor into the region of the positive plasma column through the side tap of
the plasma-chemical reactor (mixing in the region of the positive column).

The elemental composition and chemical structure of polymer coatings obtained with different supply
of monomer to the plasma-chemical reactor are considered. The study of the chemical structure and
composition of the coatings was carried out using infrared spectroscopy and X-ray photoelectron
spectroscopy. It is shown that during premixing, the C/Si ratio changes from 1 to 7.5 with increasing
discharge power. In the case when mixing occurs in the region of the positive column, the C/Si ratio
corresponds to ~ 1, regardless of the variation in the discharge power. It has also been shown that 30-50%
(depending on the power consumption of the discharge) of carbon atoms in coatings obtained using pre-
mixing are subject to oxidation. The features of the chemical structure formation and composition of the
obtained coatings can be explained by considering the differences in conditions in different regions of the
glow discharge plasma. The mechanisms of plasma-chemical processes occurring in different regions of the
glow discharge plasma are proposed. In particular, the formation of hydrogenated carbon in the cathode
layers of the discharge, and the formation of mono- and bi-radicals in the positive column of the glow
discharge are considered.
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