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Tomin O.0. Ilopomkosi jgakodapOoBi Marepiaju I AHTHKOPO3iHHOIO
3axucTy OyaiBeJIbHHUX MeTajJieBUX BHPOOIB i KOHCTpyKuin. — Kpauidikauiitna
HAYKOBA Mpals HA NPaBax PyKoOIMucCY.

HucepTarist Ha 3100yTTsI HAyKOBOTO CTYIEHS KaHAWJaTa TEXHIYHMX HayK 3a
cnemianbHicTiIO 192 — «byAiBHUMUTBO Ta LMBUIbHA 1HXeHepis» — KuiBchkuii
HaI[IOHAJIbHUI YHIBepCUTET OYyIBHUIITBA Ta apxiTekTypu, Kuis, 2023.

AHani3 cy4acHMX TEHACHIIN CBIAYMUTH, 1[0 HAMOLIBII MOLIMPEHOIO CHCTEMOIO
AHTUKOPO3IMHOr0 3axucTy OyAiBEIbHUX MeETaJeBUX BHUPOOIB 1 KOHCTPYKUINA €
3aCTOCYBaHHSl PiIKUX JakodapOoBUX MaTepiandiB Ha opraHiuHiii ocHoBi. OpHak
OCHOBHHUMH HEJI0JIIKAMU BUKOPHUCTAHHS JIakoPapOOBUX MaTepiajiB TPAAULIHHOTO IS
PUHKY YKpaiHU aCOPTHMEHTY €: BMICT y IXHbOMY CKJIa/li PO3UMHHUKIB, 1[0 3yMOBITIOE
iX eMicilo MpH 3aCTOCYBaHHI Ta MPU3BOAUTH A0 3a0pyAHEHHS HABKOJMIIHBOTO
CEpellOBHUIIa; KOPOTKUM TEPMIH €KCIUTyaTallii MOKPHUTTS Ha iX OCHOBI, IIO 3HAYHO
MiIBUIIYE€ €KOHOMIUHI BUTPATH Ha BITHOBJICHHS 3aXMCHUX BIACTUBOCTEH MOBEPXHI.
Kpim TOro, ekosjoriuHi acmekTd BUPOOHHUIITBA 1 BUKOpUCTaHHS JakodapOoBHX
MaTepialiiB, 0COOJIMBO CTOCOBHO BMICTY JIeTKHX opraHiuaux cnoiyk (JIOC), Bakkux
METaJiB Ta IHIIUX IIKIJJIMBUX PEUYOBHH, HAOYBaIOTh IEPIIOUESPIOBOTO 3HAYCHHS B
3B’SI3KY 3 MPIOPUTETHUMU IIJILOBUMU MporpaMamu ypsiny Ykpainu (pimenus PHBO
«IIpo BUKIWKH 1 3arpo3uW HaIllOHANIbHIM Oe3meri YKpaiHu B e€KoJOoTiuHii cdepi Ta
MEPIIOYEeProBi 3aXOAW MION0 iX HEWTpamizaiii») Ta HEOOXIMHICTIO TOTPUMAHHIM
BuMor [upextuBu €C, sika cyBopo pernamentye BmicT JIOC y makodapOoBux
MaTtepianax 3ajie)HO Bil BUAY Ta cepu 3aCTOCYBaHHsS. TOMy 3 ypaxyBaHHSIM HOPM
3aKOHOJIAaBCTBA YKpaiHU TIPO EKOJOTiYHy Oe3MeKy Ta BIPOBAKEHHS HOBITHIX
€KOHOMIYHHMX TEXHOJIOT1i, po3po0Ka PECypCOCKOHOMHHX CHCTEM TOKPHUTTIB JIJIst
AHTUKOPO3IMHOTO 3aXUCTy OyHIBEIBHUX METAICBHX BHPOOIB 1 KOHCTPYKIIIN, SBIISE
co00I0 aKkTyaldbHy 3ajauy, II0 JO03BOJUTh 3HU3UTH COOIBAPTICTh MPOAYKTY Ta

SMCHIIUTH HABAHTAXXCHHS Ha GKOJ'IOFiIO, a 3allpOBAaPKCHHS BHIITYCKY ITOPOHIKOBHX



nakopapOOBUX MaTepialiB B YKpaiHl 3MEHIIUTbh IMIOPTHY CKJIAaJ0BY €KOHOMIKH
KpaiHu, 10 TAKOX € MUTAHHSIM Hal[lOHAJIbHOI OE€3MEKH.

HucepTtaniiiHa poOOoTa MPUCBAYECHA BUPINICHHIO BAXJIMBOI HAYKOBO-TEXHIYHOI
npobsieMu — pO3pOOJICHHIO PENENTYp MOPOIIKOBUX JakogapOOBUX MaTepiaiiB Ta
OTPUMAaHHS Ha iX OCHOBI1 ICKOPATUBHO-3aXUCHUX MOKPUTTIB 3 PETYJIbOBAHUMHU (H13UKO-
MEXaHIYHUMH BJIACTUBOCTSIMU Ta BUCOKOIO KOPO31MHOIO CTIMKICTIO.

Po3po6iieHO HayKOBY KOHIIEHI[IFO IMIABUINEHHS €(PEKTUBHOCTI BUKOPUCTAHHS
MOPOITKOBUX JIako(hapOOBUX MaTepialliB JJisl aHTUKOPO31MHOT0 3aXUCTy OY/IBEIbHUX
BUPOOIB 1 KOHCTPYKIIiH, sika 0a3yeTbcsd Ha 3a0e3MeUeHHl 3aJJaHuX BIIACTUBOCTEU 3a
paxyHOK ONTHMI3aIlii CKJIaJOBUX B CHCTEMI «ILTIBKOYTBOPIOBAY - 3IIMBAIOYMI arcHT -
HAIlOBHIOBaY» Ta BUKOPHUCTAHHI MOJU]PIKYIOUUX KOMIUIEKCHUX J100aBOK, BHOIp SIKHUX
3aJIeKUTH BIJ XIMIYHOI IPUPOIU PEUOBUHHU.

Brepiie jis  3a0e3nedeHHS PETYNIOBaHHS 1 IMPOTHO3YBaHHS BIIACTHBOCTEH
3aXWCHUX TIOKPUTTIB Ha OCHOBI IMOPOIIKOBUX JakodapOboBux wmatepianiB Oyio
METOJIOJIOTTYHO 3aCTOCOBAHO CUCTEMHUX MIAX1, 1[0 BKIIOYAE MOETHAHHS MOKa3HUKIB
OTIOPY MOP Ta EMHICHOTO OMOPY CUCTEMU MOKPHUTTS 10 MPOXOIHKEHHSI EJIEKTPOIITY Ha
etanax (OpMyBaHHsI CTPYKTYpHU MOPOIIKOBUX JIaKo(papOOBUX KOMITO3MIIIN: Ha eTari
CTPYKTYpYBaHHS IMOJIMEPHOI MATPHIll Y B SI3KOTEKYYOMY CTaHI, Ha €TaIll MpOTiKaHHs
XIMIYHOT peakiii 3MMUBKA TMPU TEepPexoji JO CKIONOAIOHOTrO CTaHy Ta Ha eTari
dbopMyBaHHS MPOCTOPOBOI OPiEHTAITIT TOJIMEPHOT CITKH B CKJIOMOIIOHOMY CTaHI.

BcranoBieHo, 110 BUKOPUCTAHHS CHJIIKATHUX HAIMOBHIOBAYIB Yy BHIJISII
METaKaoJIiHy Ta TaJbKy B CKJIaJl MOPOIIKOBUX JaKopapOOBUX MaTepialliB CIIPUSIIOTH
OTPUMAHHIO MILIbHO1, HEMPOHUKHOI CTPYKTYPU MOPOIITKOBOTO MOKPUTTS 32 PaXyHOK
MIIBHUINCHHS MDK(pa3HOT B3aeMOJIi YaCTHHOK HAINOBHIOBAUIB 1 IMOJIMEPY IUIIXOM
BHCOKOi TIOBEPXHEBOi €Heprii 1 peakiiiHOl 37aTHOCTI (PYHKI[IOHATBHUX TPyI
HAMOBHIOBAYIB, IO CIPHUSE YTBOPCHHIO MIITHUX MDK(a3HUX 3B’SA3KIB B MOJIMEPHIN
MaTpHIli, MABUIIYE IMIIEJAHCHI XapPaKTEPUCTHKU MOPOIIKOBOTO TMOKPUTTS Ta,
BI/IMOB1IHO, 3a0€3Me4ye BUCOKY KOPO3iiHY CTIMKICTh MaTepiany.

BcTaHOBI€HO MOJKIIMBICTh YHOPABIIHHSA PEOJIOTIYHUMHU BIACTUBOCTSIMU Ta

CTPYKTYPOIO TOPOIIKOBUX JIaKO(apOOBUX MaTepiaiiB, MIIAXOM iX Moaudikarii



KOMIUIEKCHUMH ~ J00aBKaMHU PEOJIOTIYHOT Jii Yy BUIVISLAI TOJIaKpuiiaTy Ta
MOJIIOKCIETHJIEHOBOT MOXIJHOT KaCTOPOBOI OJIli, @ TaKOX Jera3yro4oi Jii y BUIJIAII
TIPOKCIKETOHY aJIcOPOOBAHOTO HA AIOKCH1 KPEMHIIO Ta MIKPOHI30BAHOI'O €THJICH-
Oic-cTeapamifny, sIKi CIPUSIIOTH MiJBUIIICHHIO MEXaHIYHUX BJIACTUBOCTEN, KOPO31MHOI
CTIMKOCTI Ta JOBFOBIYHOCT1 MOKPHUTTIB.

Po3po6ieHo ckinaan mopomkoBoro JakogapooBoro Marepiainy 3 BUKOPUCTAHHIM
cucteMu «moniedipHuil TuTiBKOyTBOptoBay — HAA — cuilikaTHI HamoBHIOBaul —
MoauDiKy0oUl J00aBKM» 3a KPUTEPISIMU iX €(QEKTUBHOIO BUKOPUCTAHHS IS
AHTUKOPO31IHOr0 3aXUCTy OYy1IBEIbBHUX BUPOOIB 1 KOHCTPYKIIii.

OTpumaHO MaTeHT Ha BUHAX1J Ha po3polseHy mnosiedipHy MOPOIIKOBY ¢apoy.
Po3po0neHo MpoekT TeXHIYHUX YMOB Ha BUPOOHUITBO MOPOIIKOBUX JaKo(hapOOBUX
MaTepialiB.

Bunyimeno gociiiHy mapTiio MOPOIMIKOBOTO JiakohapOOBOTO maTepiany IpHu
HOJANbIIOMY OTPUMaHHI JOCIIIHUX NapTiii CUCTEMH OIOPOJKEHHS CEKIIITHOTO TUITY
«EKO 3AT'PAJIA» y kinbkocti 500 mT. Ta cuUCTeMH TIOKPIBII y BHIJISAMII
mertanouepenuii «Perpo» y kiabkocti 300 mT. modapOboBaHOTO PO3pOOICHUM
HOPOILIKOBUM HOKPUTTSIM.

Kiro4ogi cjioBa: 1miiBKOyTBOPIOBaY, TalbK, METaKaoJiH, MOAU(DIKYIOUi T00ABKH,

CTPYKTYypa, MMOKPUTTSI, MIITHICTh, KOPO3iliHA CTIMKICTh, JIOBFOBIUYHICTb.
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The analysis of modern trends shows that the most common system of anti-

corrosion protection of building metal products and structures is the use of liquid paints



and varnishes on an organic basis. However, the main disadvantages of using paints
and varnishes of the traditional assortment for the Ukrainian market are: the content of
solvents in their composition, which determines their emission during use and leads to
environmental pollution; a short service life of the coating based on them, which
significantly increases the economic costs of restoring the protective properties of the
surface. In addition, the ecological aspects of the production and use of paint and
varnish materials, especially regarding the content of volatile organic compounds
(VOCs), heavy metals and other harmful substances, are of primary importance in
connection with the priority target programs of the Government of Ukraine (the
decision of the NSDC "On challenges and threats to the national safety of Ukraine in
the environmental sphere and priority measures for their neutralization") and the need
to comply with the requirements of the EC Directive, which strictly regulates the
content of VOCs in paint and varnish materials depending on the type and scope of
application. Therefore, taking into account the norms of the legislation of Ukraine on
environmental safety and the introduction of the latest economic technologies, the
development of resource-efficient coating systems for the anti-corrosion protection of
construction metal products and structures is an urgent task that will allow to reduce
the cost of the product and reduce the burden on the environment, and the introduction
of the production of powder paint and varnish materials in Ukraine will reduce the
import component of the country's economy, which is also a matter of national security.
The dissertation work is devoted to the solution of an important scientific and
technical problem - the development of formulations of powder paint materials and
obtaining on their basis decorative and protective coatings with adjustable physical and
mechanical properties and high corrosion resistance.

A scientific concept of increasing the efficiency of the use of powder paint
materials for anti-corrosion protection of building products and structures has been
developed, which is based on ensuring the specified properties due to the optimization
of the components in the "film-forming - cross-linking agent - filler" system and the
use of modifying complex additives, the choice of which depends on the chemical

nature of the substance .



For the first time, in order to ensure the regulation and forecasting of the properties
of protective coatings based on powder paint materials, a systematic approach was
methodologically applied, which includes a combination of pore resistance and
capacitive resistance of the coating system to the passage of electrolyte at the stages of
forming the structure of powder paint compositions: at the stage of structuring the
polymer matrix in in a viscous state, at the stage of the crosslinking chemical reaction
during the transition to the glassy state, and at the stage of the formation of the spatial
orientation of the polymer network in the glassy state.

It was established that the use of silicate fillers in the form of metakaolin and talc
in the composition of powder paint and varnish materials contribute to obtaining a
dense, impermeable structure of the powder coating due to the increase in the
interfacial interaction of the filler particles and the polymer through high surface
energy and the reactivity of the functional groups of the fillers, which contributes to
the formation of strong interfacial bonds bonds in the polymer matrix, increases the
impedance characteristics of the powder coating and, accordingly, provides high
corrosion resistance of the material.

The possibility of controlling the rheological properties and structure of powder
paint materials by modifying them with complex additives of rheological action in the
form of polyacrylate and polyoxyethylene derivative of castor oil, as well as degassing
action in the form of hydroxyketone adsorbed on silicon dioxide and micronized
ethylene-bis-stearamide, which contribute to increasing mechanical properties,
corrosion resistance and durability of coatings.

Formulations of powder coating material using the system "polyester film former
- NAA - silicate fillers - modifying additives" were developed according to the criteria
of their effective use for anti-corrosion protection of construction products and
structures.

Received a patent for the invention of the developed polyester powder paint. The
project of technical conditions for the production of powder paint and varnish materials

has been developed.



A trial batch of powder paint material was released upon further receipt of
trial batches of the sectional type fencing system "ECO FENCE" in the amount
of 500 pcs.and roofing systems in the form of "Retro" metal tiles in the amount
of 300 pcs. coloreddeveloped powder.

Key words: film former, talc, metakaolin, modifying additives, structure,

coating,strength, corrosion resistance, durability.
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