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CIIOCOb MOJUPUITIUPOBAHUA ITPOTUBOKOPPO3NOHHOI'O
IHOJIUMEPHOI'O IOKPBITUA MUKPOKAIICYJIMPOBAHHBIMUA
NHI'MBUTOPAMM HA OCHOBE AL:03

U OKCUATUJIUJAEHIUD®OCPOHOBON KUCJIOTHI

C. A. CUJOPOBA!*, C. A. TIOPUHA?Y, H. A. PALLIYTUH?, B. JI. IEMHH?, B. A. IIIEJIKOB?

IMUHPDA — Poccuiickuii Texnonoruueckuii Yuusepcurer, yin. Ctpombinka, 20, 107996, r. Mocksa, Poccus
2PucTUTyT U3MYECKOH XMMUM 1 3J1eKTpoxuMun uMenu A. H. ®pymkuna, yi. O6pyuesa, 40, ctp. A, 117342, r. Mocksa, Poccust

Omnodwcenus coneil HceCmKoOCmu Ha BHYMpeHHell NOGepXHOCMU MPYO Men1000MeHHbIX annapamos, no-
cnedyiowee ux KOPpO3ZUOHHOE DA3PYUIEHUE AGIAIOMCA CEPbe3HbLIMU NPoOIeMamMu MeniodIHepemuiecko2o
KOMNAEKCA, AGNAAC OCHOGHBIMU NPUHUHAMU YXYOUIEHUSA IKCHIYAMAYUOHHBIX XAPAKMEPUCUK U npedrcoe-
B8DEMEHHO20 8bIX00A U3 CMPOsL 000PYOOBAHUS.

Llenv pabomer — Kauecmeennas u KOIULECMBEHHAS, OYeHKA IPPeKmusHocmu Moouduyuposanust 1axo-
Kpacounwvix nokpeimuti (JIKII) mukpoxancyramu Ha ochose okcusmunudenougocgornosas kuciomol (OJDK)
u ALOs3 6 paznuunvix popmax 01 nogvluLeHUA 3auumsl Mpyd om KOppo3uu U HAKUNeoopa308aHus.

IIpeonooicennviii NHOOX00 OCHOBbIBACMCA HA UCNONL30BAHUU MUKPOKANCYI, KOMOpble NPedCmagisiiom co-
001l MUKpOCKOnuYecKue KOHMeuHepsl, cooepiicawyue Hympu uHeubumop kopposuu. B xavecmee uneubumopa
ucnonvsosanu OIDK, komopas agisemcs dQ@eKxmusnvim KOMNieKcooopasosamenem u UHsUOUMopom Kop-
posuu. B kauecmee nocumenss — Al2O3 6 paznuunvix popmax. Kauvecmeennyro u KOIUYECMEEHHYIO OYEHKY KOp-
PO3UOHHOU CMOUKOCIU NOKPLIMUL NPOBOOUNU, NPUMEHSIS YCKOPEHHble Ucnblmanusmu Ha cmotikocmo JIKII x
6030€UCMBUI0 KIUMAMUYECKUX (PAKMOPO8 U MEMOO deKMPOXUMUYECKOU UMNEOAHCHOU CReKMPOCKONULL.

Ycemanoeneno, umo 6sedenue MukpoKancyiupoSanublx uHSUOUMOPOE 6 NOUMEPHOE NOKpblmuUe cyuje-
CMBEHHO NOGblulaem e20 NPOMuUEOKOPPOIUOHHbIE CEOUCMEA, 4 MAKICE CHUICAEM UHMEHCUBHOCTb Npoyecca
coneomnodicenust. Beedenue MUKpOKancyn no360aun0 YayHuums UMneoanc (Z) spyHmoebix nOKpulmuil 60 6cem
ouanasone yacmom. Ilpu esedenuu 6 JIKII wacmuy axmueuposanrnoeo ALOs + OJ/[DK Z ysenuuusaemcs c
1,1 kOm 00 12 kOm 6 Huzkouacmommou 061acmu, KOPPOSUOHHbIE NPOYECCl 3AMEONAIOMC NPAKMULECKU NOTHO-
cmoio. Obpaszoeanue nakunu cuudicaemcs Ha 14,7%, no cpagnenuro ¢ npomviunennvim JIKIL Ilonyuennvie oan-
Hble noomeepoicoarom 3¢pgdexmusnocmos npednodicennvix peyenmyp. Cocmasvl A0z + OJJPK u akmusu-
posannvtii. ALO3z + O3/[DK yenecoobpasno npumensme 6 JIKII Onsi nosviuienus 0on2o8eyHOCmU U
HaoesicHocmu 000py006aKUs MENIOMEXHUUECKO20 KOMNIEKCA.

KiroueBble cj10Ba: MUKpPOKAIICYJTMPOBAHNE, MHTHOUTOPHI KOPPO3UH, HaKuIeoOpa3oBaHHE, KOPPO3HMOHHAs CTOH-
KOCTb, TIOJIMMEPHOE 3aLIUTHOE MOKPHITHE, YCKOPEHHBIE UCTIBITAHUS.
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THE MODIFICATION METHOD OF ANTICORROSIVE POLYMER
COATING WITH MICROCAPSULATED INHIBITORS BASED ON AL:03
AND HYDROXYETHYLIDENEDIPHOSPHONIC ACID

S. A. SIDOROVA, S. A. TYURINAL N. A. RASHUTIN?, V. L. DEMIN®3, V. A. SHCHELKOV?

!MIREA — Russian Technological University, Stromynka St., 20, 107996, Moscow, Russia
2Frumkin Institute of Physical Chemistry and Electrochemistry, Obrucheva St., 40, building A, 117342, Moscow, Russia

Scale deposition and subsequent corrosion of heat exchanger tubes are significant challenges in the
thermal power industry, leading to reduced operational efficiency and premature equipment failure.

This work aims to qualitatively and quantitatively assess the effectiveness of modifying paint coatings
(PC) with microcapsules based on oxyethylidenediphosphonic acid (HEDP) and Al:Os in various forms to
enhance corrosion and scaling resistance in tubes.

The proposed approach utilizes microcapsules, microscopic containers encapsulating a corrosion
inhibitor. HEDP, an effective complexing agent and corrosion inhibitor, was employed. Al:O;s in different
forms served as the carrier material. Corrosion resistance was evaluated qualitatively and quantitatively
using accelerated weathering tests and electrochemical impedance spectroscopy (EIS).

Results demonstrate that incorporating microencapsulated inhibitors significantly enhances the
anticorrosion properties of the polymer coating and reduces scaling. The introduction of microcapsules
improved the impedance (Z) of primer coatings across the entire frequency range. With the addition of
activated Al:Os + HEDP to the PC, Z increased from 1.1 kQ to 12 kQ in the low-frequency region, virtually
eliminating corrosion processes. Scale formation was reduced by 14.7% compared to a commercial PC.
These findings confirm the effectiveness of the proposed formulations. Al:Os + HEDP and activated
Al:0s + HEDP compositions are recommended for inclusion in PCs to improve the longevity and reliability
of thermal power equipment.

Keywords: microcapsulation, corrosion inhibitors, scale formation, corrosion resistance, polymer protective coat-

ing, accelerated testing.
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