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In modern medicine and biotechnology, metal frames and mineral
carriers modified with polymer coatings are widely used. In most cases,
during polymerization, hydrolytically stable bonds between the polymer
and the carrier are not formed on the surface, and the modifying layer
is retained on the surface due to adsorption forces or geometric factors.
To ensure good adhesion of polymers with metals and mineral carriers,
primers or primers on an aqueous or organic basis are used. Recently, the
most widely used trialkoxysilanes of the general formula Z(CH,)nSi(OR),
have been found, where R = CH, or C H,, and Z = NH,, SH, CN, Hal, CH
= CH2. Aqueous solutions of trialkoxysilanes are often used to inhibit
various metals from corrosion [1-3]. There are few publications of steam-
gas coating on iron, copper and aluminum [4-6]. To form conversion
coatings on aluminum and magnesium, sol-gel technologies based
on triethoxysilanes are used [7,8]. At the same time, the formation of a
strong covalent bond of the polymer with the carrier is guaranteed and
the polymerization conditions in the surface layer are softened. These
processes are based on hydrolysis reactions with the formation of silanols
and their subsequent crosslinking by reactions.
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A block diagram of the interaction of primer and polymer coating
molecules is shown in figure 1.

The main obstacles to the use of such materials in aqueous solutions
are the difficulty of controlling the course of polymerization on the
surface and the difficulty of obtaining a uniform coating. The studies
carried out by us in work [4] showed that siloxane coatings on metals
can be obtained by vapor-gas deposition of Vinyltrimethoxysilane (VS)
with its subsequent polymerization at T = 120°C. Such coatings can be
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obtained on any substrates with a given thickness and
chemical compositions. This is achieved by selecting
copolymers with different functional groups and the
composition of azeotropic mixtures that equalize
the partial pressures of the components in the vapor
phase. For example, the compositions given in table
1 can be used to apply a polymer coating based on VS
and Ethylene Glycol (EG).Vapor-gas deposition of
siloxane coatings was carried out in a sealed chamber
with a volume of 3 liters, equipped with a disk heater
and a set of crucibles for evaporation of azeotropic
mixtures.

With this composition of the vapor-gas mixture,
a siloxane polymer film with a thickness of 240 nm
is formed on the surface of aluminum oxide at T =
120°C for 60 minutes. On mineral carriers, the scheme
of interaction of siloxane coatings with the surface of
the pore walls and polymer filler is shown in figure 2.

With this composition of the vapor-gas mixture,
a siloxane polymer film with a thickness of 240 nm is
formed on the surface of aluminum oxide at T = 120°C
for 60 minutes (Figure 3).
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Figure 2 The scheme of interaction of siloxane coatings with the
surface of the pore walls and polymer filler.
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Figure 3 Absorption spectra of a vapor-gas mixture of 38.6% VS
+44.0% EG.
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Figure 1 Diagram of the interaction of a siloxane primer with a
metal surface and a polymer coating.

Table 1: Compositions of Azeotropic mixtures for applying Siloxane
coatings.

The amount of

- Partial . .
. X Boiling the mixture in
Composition of mixture e pressure, :
point,'C - the vaporizers,
ml
1. EG+40%
110.8 0.26 10
Phenylmethane
2. VS +20 % butanol 108.5 0.24 5
3.H,0+70%EG 112.3 0.35 5

Conclusion

The technology of steam-gas deposition of
siloxane coatings of a given thickness and chemical
composition on metals and porous coatings has
been developed. The main application of coatings
is protection from the effects of an aggressive
environment, as well as providing high adhesive
strength to metal and mineral substrates.
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