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1. Tlpu ekcrtyartauii 3ac06iB TPAaHCIIOPTY 3HAYHOI LIKOAY 3aBAA€ OOPOCTAHHS METAJIOKOHCTPYKIiH i TOBEPXOHb
yCTaTKyBaHHS. TOMY, OIHUM 3 IIMPOKO PO3IOBCIOMIKEHUX METO/IiB 3aXUCTy METAJIOKOHCTPYKIIi# BiJ, OOpOCTaHHS €
HAaHECEHHS 3aXMCHUX I10JIiIMEPHUX NOKPUTTiB. Haii6inbm nommupeHnMu 3aco6amu MigBUIIEHHS CTIMKOCTI 10
0OpOCTaHHS € ITIOKPUTTS HA OCHOBI €MIOKCUIHUX 3B's13yBayiB. [I71s1 nonepeaskeHHs (isuKo-XiMiuHMX NpoLeciB
00pOCTaHHS IOBEPXOHb TPAHCIIOPTY NOJIiIMEPHI 3B'13yBayi HAallOBHIOIOTh HEOOXiHOIO KiJIbKiCTIO OpraHiuyHuxX i
HeOpraHiYHUX HallOBHIOBauiB, MOIUQiKaTOPiB, IACUBYIOUUX CIIOJyK. BomHOYac, € akTyasibHUM i [IpeficTaBiisie
3HAYHUI HAyKOBUM iHTEpEC PO3POOJIEHHS MaTepialiB i3 BUCOKMMU MOKAa3HMKAMU CTIMKOCTi 0 O6POCTaHHS, Ki
€KOJIOTI{YHO YMCTi, B0KpeMa i J711 MOPChKOTO cepefoBuila. Meta po60Tu — BCTAHOBUTH OCHOBHI 3aKOHOMiPHOCTI
BILJIMBY BMicTy MoaudikaTopa i AucnepcHUX 1006aBOK y €[I0KCUAHOMY I10J1iMepPi Ha aKTHBAllil0 IIPOLIECiB
CTPYKTYpOYTBOPEHHS NpU (OPMYBAHHI €IOKCUKOMIIO3UTHUX 3aXVMCHUX ITIOKPUTTIB IPU3HAYEHUX JJ1s1 iHTi0YBaHHS
npouecy 6i006pocTaHHs eTanell BOJHOro TpaHcnopra. HaykoBa HoBu3Ha po6oTu. 1. PO3po6ieHo TeopeTryHi

IpUHUUIN (POPMYBAHHS PEAKTOIJIACTUYHUX MATPUILIb, SIKi BDAXOBYIOTh 3B'SI3KM Mi’K KpUTUYHUM BMICTOM TBEpJHUKA



NOJIieTUJIEHIIOIiaMiHy y enokcugHoMy osiromepi DER-331, temnepatypoto nonimepusauii (T = 413+2 K),
CTPYKTYPOIO Ta BJIACTMBOCTSIMU IIOJIIMEPY, 110 JO3BOJIUJIO MiJBULIUTY TOKa3HMUKY aAre3iiHOi MilTHOCTi TOKPUTTIB
(yHKLiOHAJIBHOTO IPU3HAYEHHS Y 2,2 pasiB. 2. Biepie BCTaHOBJIEHO, 1110 BBEJEeHHS MogudikaTopa (pTaneBoro
aHrigpuny y enokcugHui 38'13yBay DER-331 3a Bmicty q = 0,1...0,5 Mac.u. npu Temnepatypi nosimepusanii T =
393+2 K 3abe3nedye migBUIIEeHHS MOKa3HUKIB (i3KO-MeXaHiYHUX BiacTuBocTent matpuuiy 1,1...1,3 pasiB i
OOrpYHTOBAHO, 1110 1€ Bil0yBA€THCS BHACITOK 30iIbII€HHSI LIiJIbBHOCTI CTPYKTYPU I10JIIMEPY 32 PaXyHOK
IOJATKOBOI'O OOMEKEHHS! PyXJIMBOCTI HOr0 CTPYKTYPHUX €JIEMEHTIB IIPY 3MIMBaHHI MaTepiany Y IPUCYTHOCTI
3B'a3KiB Mogudikatopa C-O, C=0. 3. BctaHOBIE€HO Nepebir (PisnKo-xiMiYHUX IIPOLECIiB TEPMIYHOI eCTPYKLi
Moa1(}iKoBaHMX KOMIIO3UTIB METOLOM TEPMOIPaBiMETPUYHOTO i AudepeHiaTbHO-TepMiYHOTO aHali3y Ta
BUSBJIEHO 30isblIeHHS Y 1,4 pasiB (BiIHOCHO NoJliMepHOI MaTpUlli) eHeprii akTuBallii TepMiuHOI JecTpykiii,
[IOYATKOBOI TEMIIEPATYPH BTPATUA MACH, 1O CBIIYUTb PO CTIMKICTh XiMiYHUX 3B'S13KiB 10 BIUIUBY TEMIIEPATYypH. 4.
Briepie BCTaHOBJIEHO pallioHaJIbHE CIIiBBiIHOIEHHS Pi3HOAUCIIEPCHUX J00ABOK 6i011iB (OKCUTETPALIUKIIH — q =
1,5 mac.4. + HaHOCpi6J0 — q = 0,075 Mac.u.) y enokcuHOMY 3B's13yBadi DER-331 (q = 100 mac.4.), o 3abesmneuye
(OpMyBaHHSI HAHOTE€TEPOr€HHOI CTPYKTYypY MOKPUTTIB Ta IIPUBOAUTD [0 3MiHU KJIITMHHOI MEMOpPaHU 6i06aKkTepill 3
noJabIKM ii pyHYBaHHSIM 32 PaXyHOK HiJBAILIEHOI MIBUAKOCTI BUBIJIbHEHHS iOHIB CpibJla 3 OBEPXHI MOJIiMEpY.
JloBeneHo, 10 po3pobyieHe IOKPUTTS Ma€ iHribyounii BIJIMB Ha IpobioTryHi mramu Lactobacillus acidophilus,
Bifidobacterium bifidum, Escherichia coli, ockinbku cnocrepiraetbcs 3meHimenHs y 1,3...2,5 pasis KYO /mi tect-
IITaMiB B arpeCUBHUX CEPEIOBUILAX. Y BCTYIIi IPEACTABIEHO NIPO6IeMy 6araTboX rajaysei IpOMHUCJIOBOCTI — 1€
6ioJioriuHe 06pOCTaHHSI METAJIOKOHCTPYKLIH i IOBEPXOHb YCTAaTKyBaHHS 3aCO0iB TPAHCIIOPTY, 110 HETATUBHO
BILJIMBA€ Ha TEPMiH eKcCIlyTyaTallii i 30iJIbIIeHHs] eKOHOMIUHMX BUTPAT, [TOB'SI3aHUX 3 {X 00CIyrOBYBaHHSM Ta
PEMOHTOM. B riepimomy po3zisii HaBeIeHO KOPOTKY XapaKTEPUCTHUKY IOJIMEPHUX MaTepialiB, 30Kpema: ix
CTPYKTYpY, BJIACTUBOCTI, IEPEBAry i HEJOJIIKY, raaysi 3aCTOCYBaHHS. PO3IJIIHYTO 0COGIMBOCTI BUKOPUCTAHHS
[10JIiIMEPKOMIIO3UTHUX MaTepiasiB IpU eKcITyaTalii 3aco6iB MOPCHKOTO Ta pidkKOBOrO TPAHCIIOPTY. Po3risHyTO
IIMTaHHS KOPO3ii i 06poCTaHHs MeXaHi3MiB i fieTasiell 3aco6iB TpaHCcIopTy. HaBeeHi pe3ysibTaTu JOCTiIKEeHHs
BILJIMBY iHTi6ITOPIB Ta iHriOyBaJbHUX NIrMeHTIB (pocdaTu, OKCUIY METaIiB, 6i0L1AM) Ha €KOJIOTiYHY TOKCUYHICTD Ta
3anob6iraHHs 6i006pOCTaHHIO, IO 6e31I0CepenHbO BIJINBAE HA €KCIUTyaTalilHi SIKOCTi 3aC06iB TpaHCIIOPTY. Y
IPYroMy po37ijli HaBe[leHO XapaKTepUCTUKY iHTpeJieHTiB, sIKi BAKOPUCTAHO [1Jis1 GOPMYBaHHS IIOJTIMEPHUX
KOMIIO3UTIB [IPM3HAUYE€HMX [1J1s iHriOyBaHHS IIpolecy 6i000pocTaHHs feTasnel 3acobiB TpaHcnopra. OnmucaHo
METOJIMKY, 32 SIKUMU IIPOBOIUJIN €KCIIEPUMEHTAJIbHI TOCIIIPKEHHS, 30KpEMa: Cy4yaCHi METOAUKY JOCiIPKEHHS
CTPYKTypY KOMIIO3UTHUX MaTepiasiB (ONITUYHA i €JIeKTPOHHA MIKPOCKOIIis, IndepeHLiaJbHOTEPMIYHUH i
TepMOrpaBiMETPUYHNUII aHai3, razoBa xpomaTorpadis). JogaTkoBO HaBeleHO METOIM NOCIiIPKEHHS: afire3iiHol
MminHocTi (ASTM D897-08), pyiiHiBHOrO HanpyXeHHs 1pu 3ruHaHHi (ASTM D 790-03), monyJist IPy>KHOCTI [IpU
sruHaHHi (ASTM D 790-03), ynaphoi B's13kocTi (ASTM D 6110-18), TeniocTiiikocTi 3a MapTeHcom (ISO 75-2),
TepMivyHOro KoediljieHTy yiHiltHoro posmupeHHs (ISO 11359-2). [IpencTaBieHO METOLUKY LOCTiI>KEHHS
6i006pOCTaHHS PO3POOJIEHMX MaTepiaiB 3 BUKOPUCTaHHSIM 3arajabHONPUMHATUX Y €KOMIKpO6ioJiorii METOMIB Ta
MOJEJIbHOI CUCTEMH, SIKa MiCTHJIa HOPMaJIbHY MiKpO(JIOPY OpPraHismMy JIIOAVHU Ta TBAPUH. MeTogamu
MaTeMaTHU4HOI CTAaTUCTUKYU ONTUMI3yBaju CKJIaJ KOMIIOHEHTIB 17151 POPMYBaHHS OKPUTTIB (PYHKIIOHATIBHOTO

IIpU3HAY€HHS.

2. Fouling of metal structures and surfaces of transport equipment causes significant damage during the operation
of vehicles. Therefore, one of the most widespread methods of protecting metal structures from fouling is the
application of organic polymer coatings. The most common means for increasing resistance to fouling are paints
based on epoxy binders. To prevent physical and chemical processes of fouling of transport surfaces, polymer
binders are filled with a certain amount of organic and inorganic fillers, modifiers, and passivating compounds. At
the same time, it is relevant and of considerable scientific interest to develop materials with high resistance to
fouling that are environmentally friendly, in particular for the marine environment. The purpose of the dissertation
is to establish the basic regularities of the influence of the content of the modifier and dispersed additives in the
epoxy polymer on the activation of structure formation processes during the creation of epoxy composite
protective coatings intended for inhibiting the process of biofouling of water transport parts. Scientific novelty of



the work. 1. The theoretical principles of the formation of reactive plastic matrices were developed, which take into
account the relationship between the critical content of the polyethylene polyamine hardener in the DER-331
epoxy oligomer, the polymerization temperature (T = 413+2 K) and the structure and properties of the polymer.
This made it possible to increase the adhesion strength of functional coatings in 2.2 times. 2. It was found for the
first time that the introduction of the phthalic anhydride modifier into the DER-331 epoxy binder at the content of
g = 0.1...0.5 wt.% at a polymerization temperature of T = 393+2 K provides an increase in the physical and
mechanical properties of the matrix by 1.1...1.3 times and it is substantiated that this is due to an increase in the
density of the polymer structure due to an additional restriction of the mobility of its structural elements when
crosslinking the material in the presence of C-O, C=0 modifier bonds. 3. The course of physical and chemical
processes of thermal destruction of modified composites was established by the method of thermogravimetric and
differential thermal analysis, and an increase in the activation energy of thermal destruction by 1.4 times (compare
to the polymer matrix), the initial temperature of mass loss increases, which indicates that chemical bonds are
resistant to temperature. 4. For the first time, an optimal ratio of dispersed biocide additives (oxytetracycline - q =
1.5 wt% + nano Ag - q = 0.075 wt%) in the DER-331 epoxy binder (q = 100 wt%) was determined. This provides the
formation of nanoheterogeneous structure of coatings and leads to a change in the cell membrane of biobacteria
with its subsequent destruction due to the rate of release of silver ions from the polymer surface. It has been
proven that the developed coating has an inhibitory effect on probiotic strains of Lactobacillus acidophilus,
Bifidobacterium bifidum, Escherichia coli, due to decrease of CFU/ml of test strains in aggressive environments by
1.3-2.5 times. In the introduction, the problem of many branches of industry is presented - this is biological fouling
of metal structures and surfaces of equipment of transport vehicles, which negatively affects the service life and
increases the economic costs associated with their maintenance and repair. The first section presents a brief
description of polymer materials, in particular: their structure, properties, advantages and disadvantages, fields of
application. The peculiarities of the use of polymer composite materials in the operation of sea and river transport
are considered. The issue of corrosion and fouling of mechanisms and parts of transport vehicles was considered.
The results of the study of the effect of inhibitors and inhibitory pigments (phosphates, metal oxides, biocides) on
environmental toxicity and prevention of biofouling, which directly affects the operational qualities of means of
transport, are presented. The second section substantiates the choice of components for the formation of
protective coatings designed to inhibit the process of biofouling of vehicle parts. The methods by which
experimental studies were carried out are described, in particular: modern methods of studying the structure of
composite materials (optical and electron microscopy, differential thermal and thermogravimetric analysis, gas
chromatography). In addition, the conditions and features of the study are given: adhesive strength (ASTM D897~
08), fracture stresses during the flexion (ASTM D 790-03), modulus of elasticity (ASTM D 790-03), impact strength
(ASTM D 6110-18 ), heat resistance according to Martens (ISO 75-2), thermal coefficient of linear expansion (ISO
11359-2).
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3B's130K 3 HAYKOBHMH TeMaMH: 01170003835 0120U101566 0121U107610 0120U101567

VI. BizoMocCTi Npo HAayKOBOr0 KEPiBHUKa /KEePiBHHUKIB (KOHCYJIbTAaHTA)

BaacHe IlpizBume Im's I1o-6aThKOBI:
1. CantpoHoB OnekcaHgp OjieKCaHIpPOBUAY

2. Oleksandr O. Sapronov

KBasigikamis: n. 1. ., npodecop, 05.02.01

InenTudikarop ORCID ID: 0000-0003-1115-6556

JopaTrkoBa iHdpopmamnist:

TloBHe HaliMeHYBaHHSI IOPHUAHUYHOI 0COOH: XepCOHChKA IepKaBHa MOPChKA aKafIEMist
Kopg 3a €IPIIOY: 35219930

Micueanaxonmennﬂ: IIPOCIEKT YIIAKoBa, oya. 20, Xepcon, 73000, Vkpaina

dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBitiHHS: MiHicTepCTBO OCBITH i HayKy YKpaiHu

InenTudikarop ROR:

VII. BizomocTi npo odiniliHuX OIIOHEHTIB Ta PEl€H3€HTIiB
OdiuiiiHi oIOHEeHTH

Baacue IlpizBumie Im's Ilo-6aTbKOBI:



1. JIucenkos Enyapn AHaTO/I0BIY

2. Edward A. Lysenkov

KBasigikanis: n.¢.-m.1., npodecop, 01.04.19
Imentudikarop ORCID ID: 0000-0002-1369-4609
JoparkoBa indopmamnist:

IloBHe HaliIMEeHYBaHHS IOPUAHYHOL 0C00H: YopHOMODCHKUI HallioHaJIbHUI YHiBepcuTeT imMeHi leTpa

Morunu

Kopg 3a €IPIIOY: 23623471

Micue3HaxoaKeHHS: ByJI. 68 JlecaHTHUKIB, 6yz. 10, Mukosais, Mukosaiscbkuii p-H., 54003, Ykpaina
dopma BracHOCTI: /lepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH i HayKU YKpaiHu

InenTudikarop ROR:

BiacHe IIpizBuie Im'sa I1o-6aTbKOBI:
1. Kamuupkuii Bitamnin [TaBmoBuy

2. Vitaliy Kashytskiy

KBasigikamis: . r. u., npodecop, 05.02.01

InenTudgikarop ORCID ID: 0000-0003-2346-912X

HoparkoBa indopmamnist:

IloBHe HaﬁMeHYBaHHﬂ IOpI/I,lII/I‘-IHOi 0Co0M: JlypKril HalliOHAJIbHNY TEXHIYHUIN YHIBEDCUTET
Kopg 3a €IPIIOY: 05477296

Micue3HaxoaKeHHS: ByJ1. JIbBiBCEKA, OYA. 75, JIynpk, JIyipkuii p-H., 43018, Ykpaina

dopma ByacHOCTI: [lepxkasna

Cdepa ynpaBriHHS: MiHicTepCcTBO OCBITH | HayKK YKpaiHu

InenTudikarop ROR:

PeuenseHTu

BiacHe IIpizBuie Im'sa I1o-6aTbKOBI:
1. AKimoB Osiekcangp BikTopoBud

2. Alexandr V. Akimov

KBasigikanis: k.r.u., nou,, 05.02.01

InenTudikarop ORCID ID: 0000-0001-8613-2837

JopaTrkoBa indpopmamnist:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI 0COOH: XepCOHChKA epPKaBHA MOPChKA aKafIEMist

Kopg, 3a €IPIIOY: 35219930



Micue3HaxoaKeHHS: IIPOCIEKT YIIAKoBa, oya. 20, Xepcon, 73000, Vkpaina

dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH i HayKy YKpaiHu

InenTudikarop ROR:

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. llapko Onexcangp Bosogumuposuy

2. Oleksandr Sharko

KBasigikamis: 1. 1. n., npodecop, 05.02.01

InenTudikarop ORCID ID: 0000-0001-9025-7990

JoaparkoBa iHpopMauisi: Scopus Autor ID 58360243200

IloBHe HaliMEHYBaHHS IOPHUAHUYHOI 0COOM: XepCOHChKA AepPKaBHA MOPChKa aKafleMist

Kopg 3a €IPIIOY: 35219930

Micueanaxo,u;meunﬂ: IIpOCHEKT YIakosa, oya. 20, Xepcos, 73000, Vkpaina

dopma BracHOCTI: JlepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKH YKpaiHu

InenTudikarop ROR:

VIII. 3aKkJII04Hi BiZoOMOCTi
BsiacHe IIpi3Buie Im'sa ITo-6aTbKOBI
TOJIOBH paju

ByiacHe IIpizBuie Im'sa ITo-6aTbKOBI
rOJIOBYIOYOTO Ha 3acCiiaHHi
BignoBigasibHUMH 3a HiATOTOBKY

00JI1iKOBUX JOKYMEHTIB

PeecTpartop

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZIIIOBiZaJIbHUM 32 peECTpallilo HAyKOBOi

OisIJIbHOCTI

KneBuoB KocTaHTH MukosiaioBu4

KneuoB KocTssHTMH MukonaioBuy

Anmnazos Enyapn CensipoBud

VKpIHTEI

Opuenko Tetsana AHaTosiiBHa



