MIHICTEPCTBO OCBITU I HAYKH YKPAITHA
JABH3 «IlpukapnarcbKkuii HANiOHAJILHUI YHiBepcuTeT iMeHi Bacuis
Credanuxa»

Kadenpa ¢izuku 1 ximii TBEpAOrO Tija
®Di3UK0-XIMIYHUH THCTUTYT
HaBuanbHO-10CHITHUN EHTP HaMIBIPOBITHUKOBOTO MaTepiajJo3HaBCTBA
HepxaBauid GpoHx GpyHAAMEHTAIBLHUX JOCTIIKEHb
AKAJIEMIS HAYK BUIIOI IIKOJIU YKPATHU
HAILIIOHAJIBHA AKAJIEMISI HAYK YKPATHU
[HcTHTYT (i3uKkK HamiBOpoBiAHUKIB iM. B.€. JlamkapboBa
[acTrTyT XiMiT oBepxHi iM. O.0. Uyiika
[ncturyt Meranodizuxu im. I'.B. Kyparomosa
[HCcTUTYT 3aranbHOI 1 HeopraniyHoi ximii iM. B.1. BepHanacekoro
Ykpaincbke (i3u4He TOBAPUCTBO
IHcTUTYT iIHHOBALIITHUX JOCTIKEHD

XVII MIZKKHAPOJIHA ®PEIKIBCbKA KOH®EPEHIIIS 3 ®I3UKH I
TEXHOJOI'Il TOHKHUX IJIIBOK TA HAHOCUCTEM

Marepianu

leano-Ppanxiscok, 11-16 ocosmus, 2021

Ivano-Frankivsk, October 11-16, 2021

Materials
XVII INTERNATIONAL FREIK CONFERENCE ON PHYSICS AND
TECHNOLOGY OF THIN FILMS AND NANOSYSTEMS

MINISTRY OF EDUCATION AND SCIENCE OF UKRAINE
Vasyl Stefanyk Precarpathian National University
Physics and Chemistry of Solid State Department
Physical-Chemical Institute
Educational Research Centre of Semiconductor Material
State Fund of Fundamental Research
ACADEMY OF SCIENCE OF HIGH SCHOOL OF UKRAINE
NATIONAL ACADEMY OF SCIENCE OF UKRAINE
V.E. Lashkarev Institute of Semiconductor Physics
Chuiko Institute of Surface Chemistry
G.V. Kurdyumov Institute of the Physics of Metals
V.1. Vernadsky Institute of General and Inorganic Chemistry
Ukraine Physics Society
Institute of innovation research



MK®OTTIIH — XVII - ICPTTEN

VJIK 539.2
BBK 22.373.1

I180

XVIII Mixxnapoana ®@peikiBcbka KOH(pepeHUis 3 (Pi3MkM i TeXHOIOTIl
TOHKMX IUIIBOK Ta HaHocucreM. Mamepianu. / 3a 3ar. pen.

npod. B.B. IIpokomniBa. IBano-®pankiBebk : Bun-Bo Ipukapnarcbkoro Hail. yH-T
iM. Bacuns Credanuka, 2021. 202 c.

[IpencraBiaeHo cydyacHi pe3yJbTaTH TEOPETUYHHUX 1 €KCIEPUMEHTaJIbHUX
JTOCIIDKeHb 3 MHUTaHb (PI3UKH 1 TEXHOJIOT1l TOHKHX IUTIBOK Ta HAHOCHCTEM
(MeTani, HaANIBNPOBIAHUKH, MJICIEKTPUKH, TMPOBIAHI MOJIMEpPU; METOIU
OTPUMAaHHA Ta JOCHIJKEHHS; (PI3UKO-XIMIYHI BJIACTUBOCTI; HAHOTEXHOJOII 1
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Martepianu miaroToBaeHO 10 JpyKy IlporpaMHMM KOMITETOM KOH(EpeHIi 1
MOJaHO B aBTOPCHKIN peaaKiiii.
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PexomeH0BaHO 10 JIPYKYy HAyKOBO-TEXHIYHOIO Pajiol0 D13MKO-XIMIYHOTO
iHctutyTy JIBH3 «llpukapnarcekuii HallioHaIpHUN yHIBEpCUTET iMeHi Bacwis
Credanuka»

XVII International Freik Conference Physics and Technology of
Thin Films and Nanosystems. Materials. / Ed. by Prof. VV.V. Prokopiv. Ivano-
Frankivsk : Publisher Vasyl Stefanyk Precarpathian National University, 2021.
202 c.

The results of theoretical and experimental researches in directions of the
physics and technology of thin films and nanosystems (metals, semiconductors,
dielectrics, and polymers; and methods of their investigation; physic-chemical
properties of thin films; nanotechnology and nanomaterials, quantum-size
structures; thin-film devices of electronics, are presented. The materials
preformed for printing by Conference’s Organizational Committee and Editorial
Board, are conveyed in authoring edition.

For scientists and reserchers on the field of thin-film material sciences and
nanoelectronics.
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Minimization of the influence of electromagnetic field on humans is of
great importance since electromagnetic radiation (EMR) harms living species by
affecting bioprocesses at the cell level and injures nervous, immune and other
systems. On the other hand, action of EMR on electronic devices results in
emerging of spurious signals that may cause malfunctioning of the equipment
and lead to partial or even total loss of information. An important problem is
protection of electronic communication channels against unauthorized access by
acquiring of accompanying electromagnetic radiation [1]. To mitigate the EMR
influence and to protect electronic equipment and humans’ vital space protective
coatings that absorb (reflect and/or scatter) microwaves are greatly desired.

In the present work, formation procedures and properties of organic-
inorganic nanocomposites based on epoxy polymer matrix containing a mixture
of magnetite and polyaniline (PANI) doped with carbon nanotube (CNT) are
studied.

It was found that composite containing magnetic micro- and nanoparticles
and particles of polyaniline doped with CNT exhibits strong microwave
absorption. In the wavelengths range from 1000 nm to 2000 nm spectral
distribution of the absorption coefficient (4, cm™) for all composites being
studied exhibit absorption bands at the spectral interval 1380-1420 nm, 1670—
1680 nm and 1900-1950 nm. The highest value of A at 1680 nm is observed for
composites containing 5% of nano-dispersed magnetite and 5% PANI-CNT (A =
57.2 cm™). For composite without filler, absorption coefficient amounts only
3.5cmand 14.8 cm™! for composites containing only PANI. It was found, that
the coating made of composite with highest absorption also possesses the best
mechanical properties, in particular, high microhardness. At the same time,
prepared thermosetting composition provides not only high microhardness and
IR-absorption but effective water protection and excellent anticorrosive
properties when used as the coating on the surface of steel [2]. This makes the
proposed composite perspective for EMR shielding, for anti-radar purposes
reducing the intensity of microwave radiation scattered by a target and at the
same time act as protective coatings on the surface of metals.

[1]. S. Y. Cheng, Z. H. et al., Infrared Technology 36(7), 577 (2014).

[2]. O. Aksimentyeva, G. Martynyuk, Yu. Horbenko, S. Malynych, R.
Filipsonov, Physico-chemical mechanics of materials, 13, 137 (2020).
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