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V. BimoMocTi npo guceprariio
MoBga guceprariii:
Koau TemaTHYHHUX pyoOpHK: 31.15.33

Tema gucepranii:
1. TToxigHi nosirekcameTUIEHIyaHiAMHY — KOMILJIEKCHi iHTi0ITOPY €J1eKTPOXiMiuHUX i CylyTHIX npolecis Ha

HU3bKOBYIJIELIEBOI CTaJli B HEUTPaJbHOMY CEPELOBUII

2. Polyhexamethyleneguanidine derivatives as complex inhibitors of electrochemical and related processes on mild
steel in a neutral medium

Pedepar:

1. O6'eKT mocaimpKeHHs — MixK(da3sHi Ta e1IeKTPOXiMiyHi Mpolecy B HEUTPaAIbHUX CEPEIOBUIIAX 32 YYACTIO
iOHOT€HHUX MOJIeJIEKTPOJIITIB Ta iX KOMILJIEKCiB. MeTa po60THU — BCTAHOBJIEHHS 3aKOHOMIDHOCTE! BILJIUBY
mogudikoBanux nosirekcameruneHryaninuHis (I1I) Ta ix KoMIiekciB Ha nporecy eeKTpPoxiMidHOi Kopoaii,
($a30yTBOPEHHS i 6i000pOCTaHHS, SIKi IepebiraloTh Ha IIOBEPXHi CTajli B HEUTPaIbHUX CEPEIOBUILAX, i CTBOPEHHS
HOBOTO e(peKTHUBHOrO iHTibiTOpa KOMIIJIEKCHOI Aii. MeToAu NOCTiI)KeHHs — TPaBiMETPUYHUH i
BOJIbTAMIIEPOMETPUYHUI; KyJIOHOCTaTUIHUI; METO], Bisibrespmi; suckoBo-nudy3iiHNN MeTOx; peHTreHOPa30Buii;

pacTpoBa esleKTpoHHa Mikpockorist; Y®-, IY-cnekrpockornis. TeopeTuyHi Ta npakTuyHi pesysnbpTaT: OTprMaHi HOBI



IaHi mono BBy Monudikanii [T Ha iX agcopOLiliHy OBEeAiHKY Ta Ha Iepedir e1IeKTPOXiMiYHMX IIPOLieciB Ha
CTaJi, mpoleciB coseBinKIaneHHs Ta 6i006pocTaHHs. 3alIPOIIOHOBAHO BUCOKOE(PEKTUBHY KOMIIO3ULIII0
KOMIIJIEKCHOI Jiii, sIka MO>XKe OyTU BUKOPUCTaHa B CUCTEMax 000POTHOr0 BojionocTadyaHHs. HoBU3HA N0JI0KEHD Ta
pe3ysbTaTiB: Y po6oTi Blieplie 3/1iiiCHEHO KOMIUIEKC AOCIIPKEHb CTPYKTYPH i (Pi3MKO-XiMiUHUX BJIACTUBOCTEN
mopudixoBanux noxigHux [T, k1l 1O3BOJIMB: BCTAHOBUTH 3aKOHOMIPHOCTI afcop61ii MoaydikoBaHNUX MMOXiTHUX
IT" i nokazaty, 110 NpUILeNJIeHHS. KapOOKCUIbHUX i POCPOHOBUX I'PYIL, @ TaKOK GPOPMYBaHHS METATIOKOMILIEKCIB
IIPUBOAUTD [0 3POCTAHHS MOro afcopOLifiHOI 3HaTHOCTI Ha Pi3HUX MeXax Nofiny ¢as; BCTAaHOBUTH, 10 NoxinHi I
3[1aTHI 3a1106iraTv COJIEBiIKIIAJEHHIO 32 PaXyHOK 3B'SI3yBaHHS iOHIB KaJIbLiIO i MarHilo B pO3unHHI (popMHU
KOMILJIEKCY Ta iX azcop6iii Ha KpucTasax ocafy; okasary, o 6ionuHi BnactusocTi [1I' mocuoThes B
Pe3yJbTaTi IPUILENJIeHHS 0 HbOTO KapOOKCUIIbHYUX i POC(OHOBUX IPYII, a TAKOX I1pU GOPMYyBaHHI LIMHKOBUX
KoMIuiekciB. Cdepa BUKOPUCTAHHS: 3allpONOHOBAHMI iHTI6ITOP NO3BOJIATL iCTOTHO 3HU3UTHU KOPO3ilo,
COJIEBiKIIaIeHHS i 6i0006pOCTaHHS 06/IaIHAHHS B TEIJIOEHEPreTUL, MeTalypriiiHiil, HadpTOora3oBUA00yBHIl Ta

repepoobHiil MPOMUCIIOBOCTSIX.

2. The subject of investigation: interphase and electrochemical processes in neutral media with ionic
polyelectrolytes and their complexes. Purpose of investigation: the establishment of patterns of influence of
modified polyhexamethyleneguanidine (PG) and their complexes on the electrochemical corrosion processes,
phase formation and biofouling which occurs on the steel surface in neutral media, and the development of new
effective inhibitor with complex action. Metods of investigation: gravimetry and voltammetry methods,
kulonostatic method, the method of Wilhelmi; titrimetric method, disk-diffusion method, X-ray analysis, scanning
electron microscopy, UV, IR spectroscopy. Theoretical and practical results: the new data on the impact of the
modification PG on their adsorption behavior and the electrochemical processes on steel, as well as processes of
scaling and biofouling. A highly complex composition of action, which can be used in water recycling systems was
proposed. The novelty of the provisions and the results: for the first time carried out a series of studies of the
structure and physicochemical properties of the modified derivatives of PG that allowed to establish the
regularities of modified PG adsorption and show that grafting of carboxyl and phosphonate groups, as well as the
formation of metal complexes leads to the growth of its adsorption capacity on different phase boundary; found
that PG derivatives are able to prevent scale deposition by binding calcium and magnesium ions in the form of
soluble complex and adsorption to precipitate crystals; to show that the biocidal properties of PG enhanced by
grafting to it carboxyl and phosphonic groups and the formation of zinc complexes. Scope of use: the proposed
inhibitor can significantly reduce corrosion, scaling and biofouling in heat power engineering, metallurgy, oil and
gas production and processing industry.
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