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The pollution of the environment with synthetic and man-made toxicants
is one of the main problems of our time. This is due to the active economic
activities of mankind and the growing number of man-made accidents at
potentially dangerous objects (chemical and food industry enterprises, sewage
treatment plants, etc.), wich occurring with uncontrolled leakage of toxic
substances into the environment. As a result, there is a negative impact on the
environment, living beings, raw materials and production processes.

This is especially dangerous for the safe operation of livelihoods and
mobile and civilian and military vehicles, given the outdated fleet of existing
filter ventilation systems of individual and collective protection systems.
Therefore, it is important to create safe conditions for civilians and security
and defense personnel and to reduce the impact of toxicants on the
environment, in particular when using filter-ventilation systems on mobile
facilities and long-term use systems.
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An effective approach to solving this problem is the use of catalytic
converters for the disposal of toxic substances, both in civilian industries and
for the needs of the defense industry. Their operation is based on the use of
catalytic reactions that occur on the surface of the catalyst and provide
neutralization of toxins to non-toxic substances [1].

In the general case, the catalysts are subject to requirements for corrosion
resistance, mechanical strength, high catalytic activity, operation under
conditions of high temperatures and pressures, the ability to regenerate.
Heterooxide systems formed by plasma electrolytic oxidation (PEQO) on valve
metals (aluminum and titanium alloys) fully meet these requirements [2].

It should be noted that the production of catalytic materials is a multi-stage
and long process, involving a significant number of individual technological
operations [3]. In the formation of multicomponent compositions is quite
difficult to manage the composition of catalytic materials in the process of
their synthesis. In particular, the use of metal carriers requires increasing their
specific surface area and applying auxiliary technological layers to ensure
sufficient adhesion of the catalytic layer.

In the formation of heterooxide nanocomposites by the PEO method, it is
possible to combine in one technological process the formation of a highly
developed surface of the carrier material and the formation of a catalytically
active layer, which is supplemented with oxides of the target components. The
possibility of using the PEO method for the formation of composite oxide
coatings on parts of complex shape, in particular on thin metal grids as carriers
of the catalytic layer is the positive side. This technological form of the
catalyst allows to increase the working surface area, accelerate the heating of
the catalytic system to the operating temperature, and expand the temperature
range of the catalyst.

The authors developed some functional nanocomposite coatings on
aluminum and titanium alloys with a set of enhanced functional properties
[2, 4].

It is proposed the use of complex electrolytes based on alkali metal
diphosphates and the "decreasing power" mode with variation of current
density to obtain nanocomposite coatings enriched with the target active
ingredient. It is shown that the change in the component composition of the
PEO working electrolyte allows the introduction of compounds of transition,
noble, rare and scattered elements into the composition of the heterooxide
surface layers. The formation process and the characteristics of the
synthesized heterooxide layer can be controlled by varying the PEO
parameters.

29



International scientific conference

The connections between conditions of formation of coatings, their
structure and properties are established, algorithms of formation process
planning of heterooxide coatings depending on structure of the processed
material (alloys of various structure) are defined as a result of the conducted
researches.

Based on experimental studies, variable technological schemes have been
developed by forming heterooxide coatings with high content of active
components and specified functional properties by plasma-electrolyte
treatment of valve metal alloys (aluminum and titanium). Complex of
operational and consumer properties of obtained coatings provides the
efficiency of their application and long service life for the disposal of toxic
agents.

An example of the practical implementation of the developed catalytic
systems is the intra-cylinder environmental catalysis of internal combustion
engines for civil and military use.

Laboratory and research and industrial studies [5] confirmed a reduction
in NOyx emissions within 10% and CO — 15-18% and a reduction in hourly fuel
consumption within 1-4% for coatings synthesized on the piston of the internal
combustion engine KamAZ-740.

Thus, by using modern achievements of electrochemical materials science
in the synthesis of poly functional nanocomposite materials, the degree of
protection of personnel and infrastructure is increased by equipping filter
ventilation systems with catalytic converters to neutralize synthetic and man-
made toxicants. Additional equipment of existing filter ventilation systems
with catalytic converters for neutralization of synthetic and man-made toxins
is considered promising. The practical implementation of the proposed
technological approach corresponds to the priority areas of world science and
technology and is aimed at creating a scientific basis for innovative dual-use
technologies to strengthen defense capabilities and increase environmental
security.
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B ocranHi JecATHpiuYs COCTEPIraeThesl MOCHUIICHHS! HETAaTUBHOTO BILIMBY

Ha SKICHMI CTaH BOJHHMX PECYpCiB TakMX UYMHHHKIB SIK 3MiHa KIMary,
aKTHBHE 3€MJICKOPHCTYBAHHS, aHTPOIIOTEHHE Ta TEXHOTCHHE 3a0pyIHEHHS
BOJIM, 3pOCTaroue BogocnoxuBaHHs [1, c. 50]. Benuky KinbKiCTh MIKiAIHMBHX
PEYOBHH Ta CTIYHHX BOA, OTpHMye piuka Anbra. [IpmpomHi BOmOTOKH
3a3HAIOTh 3HAYHOIO AHTPOIOTEHHOTO HABAHTAXKEHHS Yy IEpUly 4Yepry 3a
PaxyHOK IIOBEPXHEBOT'O CTOKY 3 CLILCHKOTOCIIOIAPCHKUX TEPUTOPIi, a TAKOK
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