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PA3PABOTKA IIOBEPXHOCTHO-MOJIUPUILTNPOBAHHBIX
METAJVIMYECKHUX JOBABOK C MUHUMAJIBHBIM YIVIEPOJHBIM
CJIEAOM IJIsAA IAKOKPACOYHbBIX HOKPBITHUU
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Hccnedosanue nocesujeHo U3yYeHuio 803MONCHOCHU NPUMEHEHUs. HU3K0Y2AEePOOHBIX NOBEPXHOCHIHO-
MOOUDPUYUPOBAHHBIX MEMANIUYECKUX 00OABOK HA OCHOBE Jicele3d, NOJYHYEHHbIX Memo0OM MEEpOOMenbHO20
eudpuonozo cunmesa (TI'C) 6 cocmage mpaouyuoHHbIX J1aKOKpacounvix mamepuanos (JIKM), maxux xax
oumymnwitl 1ax, kpacka BT-177, epynmoska-smanse XB-0278 u onugha namypanvhas. Ionyuenue oucnepcruix
000a60K MEMOOOM MEEPOOMENLHO20 CUOPUOHO20 CUHME3A 3A CUem BOCCMAHOBNEHUS 6 OMKPLIMOU NPOMOY-
HOU cucmeme npu HA2pesanuu meepobix COeOUHEeHUL Memaio8 KPeMHUUZUOPUOHBIMU PeazeHmamu U 6000-
POOOM NO360.715€m 8 pa3bl COKPAMUMb IMUCCUIO Yerekucnozo 2aza 0o 0,03—0,05 m CO»/ m Fe.

Lenv pabomvl — oyenumsv 3a6UCUMOCHb USMEHEHUsT 80000MMATIKUBAIOWUX U 3AUJUMHBIX CEOUCME
JIKM na cmanu, codepaicawux OUCnepcHblil Hu3Koy2iepoonii Fe-nopowox ¢ nogepxnocmmvimu KpemHuilop-
2AHUYECKUMU CIMPYKMYPAMU.

Ipoananusuposanvl OaHHbLE 0 KOPPOIUU CIANU C HAHECEHHLIMU NOKPLIMUSAMU 8 8030YULHOL amMOoche-
pe, codepocaweni 0,04-0,50 me/md npumeceti KCl, HCI, SOy, u npu omnocumenwvnoii énasxcnocmu 70—100%.
Yemanoenena nuneiinas 3agucumocmos meacoy 2uopopobHOCmbIO U 3AUUMHBIMU CEOUCTNEAMU HAHECEHHBIX
HOKPLIMULL KaxK OJisi CMAHOAPMHBIX COCMABO8 NOKPLIMUL, MAK U 0I5l COCMABOE ¢ HAHOCMPYKIMYPUPOBAHHbIM
Hanoanumenem, noayuennvim memooom TI'C memannos ¢ moouduyuposannou nogepxnocmoio. Ilokpvimue
U3 ONUGpLI HAMYPATLHOU ¢ HANOIHUMENEM CHUIICAET CKOPOCMb KOppo3uu cmanu bonee, yem 6 3 pasa, no-
Kpvimue uz amanu XB ¢ nanonnumenem — 6 2,5 pasa. Ilokazana yenecoobpasHocms NOIYYeHUs. HUSKOY2le-
poouwix Fe-codeporcawux oucnepcuvix 006a8ox u3z 0euedoeo u OOCMYnHO20 OKCUOHO20 Cbipbs OJisl Yayuule-
HUSL 9KOJIO2UL UX NPOU3BOOCE U Pe2YIUPOBAHUSL IKCIIYAMAYUOHHBIX XAPAKMEPUCTUK PACHPOCHPAHEHHBIX
HA NPAKMUKe OP2aHONOIUMEPHBIX NOKPLIMUIL.

KiroueBble cjioBa: 3alUTa CTAM, OJUTOMEPHI, KOMITO3UTHI, JIAKOKPACOYHBIE TIOKPBITHS, KOHTPOIb MOBEPXHOCTH,
YTIEPOIHEIH CIe.

DEVELOPMENT OF SURFACE-MODIFIED METAL ADDITIVES WITH
A MINIMUM CARBON FOOTPRINT FOR PAINT COATINGS

A. G. SYRKOV?, 1. V. PLESKUNOV?, V. R. KABIROV?, N. R. PROKOPCHUK?, A. A. MASLENNIKOV*
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2LLC IMC Montan, Chayanova St., 22, building 4, 125047, Moscow, Russia
3Belarusian State Technological University, Sverdlova St., 13a, 220006, Minsk, Belarus

The research is devoted to the studying of possibilities of using low-carbon surface-modified metal ad-
ditives based on iron, obtained by solid-state hydride synthesis in the composition of traditional paints and
varnishes (LCM), such as bitumen varnish, BT-177 paint, HV-0278 enamel primer and natural varnish. The
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production of dispersed additives by the method of solid-state hydride synthesis and reduction in an open
flow system under heating solid metal compounds with mixture of silicon hydride reagents and hydrogen
made it possible to significantly reduce carbon dioxide emissions to 0.03—0.05 t CO»/t Fe.

The purpose of the work is to evaluate the dependence of changes in the water-repellent and protective
properties of coatings on steel when dispersed low-carbon Fe powder with surface organosilicon structures
is added as a filler.

Data on the corrosion of coated steel in an air atmosphere containing impurities KCI, HCI, SO (0.04—
0.50 mg/mq), and at a relative humidity of 70-100% was analyzed. A linear relationship has been established
between hydrophobicity and the protective properties of applied coatings both for standard coating composi-
tions and for compositions with a nanostructured filler obtained with solid-state hydride synthesis with the
modified surface. A coating of natural varnish with filler reduces the corrosion rate of steel by more than
3 times and coating of HV enamel with filler reduces the corrosion rate of steel by 2.5 times. It is shown the
feasibility of obtaining low-carbon footprint Fe-containing dispersed additives from cheap and accessible
oxide raw materials in order to improve the ecology of the production and regulate the performance charac-
teristics of organopolymer coatings common in practice.

Keywords: steel protection, oligomers, composites, paint coatings, surface control, carbon footprint.
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