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V. BizomocTi npo gucepraniio
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Koau TemaTHyHHUX pyOpHK: 31.15.33

Tema gucepranii:
1. BusHayeHHS eJIeKTPOXIMIYHUX BacTUBOCTEN craneil AEC y BUCOKOTEMIIEPATYPHUX BOJHUX CEPENOBUILAX

2. Determination of the electrochemical properties of the principal nuclear power plant steels in high-temperature
aqueous media

Pedepar:

1. Incepraliiio prucBsideHO po3pooLii anapaTypy i METO0JIOTIi BUCOKOTEMIIEPATYPHUX €JIEKTPOXIMIYHUX
IOCTiIKeHb IIPOLIECiB KOPO3ii, BCTAHOBJIEHHIO OCHOBHUX XapAaKTEPUCTUK XJIOPUICPIOHOTO €JIEKTPOY 32 BUCOKUX
TEeMIIEPaTyp Ta eJIeKTPOXiMiYHUM nocimkeHHsam ctaneit 15X2HM®A i 08X18H10T B peakTopHil Bozi 60pHOro
perysioBaHHA B Aianas3oHi Temrnepatyp 25j300°C. O6rpyHTOBaHO HEOOXiIHICTh 3a4YMCTKHA POOOUYOTO €JIeKTPOY 3a
YMOB €KCIIepUMEHTY. EKCiepuMeHTaIbHO BU3HAUEHI CTAaHIAPTHI NOTEHIiaIu XJI0PUICPIOHOTO eIeKTpoay i
koedinientu aktuHocTel KCI. BusiBieHo, 1o 3HaY€HHs PiIMHHOTO TeEPMOAU(PY3ifHOrO NOTEHIialy He 3aJIEXKATh
Big koHuenTpauii KCl B mexxax 0,01...1 Mmosb /Kr. BuB4eHO KiHeTUKY penacuBauii cBi>kooHoBieHoi noBepxHi (COI)
crasneit 1I5X2HM®A i 08X18H10TB peakTopHiil BOZi 60PHOT0 peryJso BaHHs Ta KiHETUKY CTPyMY rajlbBaHOIIapU
COII-3anacuBoBaHa OBEPXHS. BUSBIEHO KOPEJISIiI0 MiXX TeMIIEPATYPHUMU 3aJIEXKHOCTSIMU CTPYMYTrajlbBaHOIApU
ta pisuuni norenujanis COII-3anacuBoBaHa MOBEPXHH i IBUAKICTIO POCTY KOPO3iMHO-BTOMHUX TPIlIKH.

3aIporoHOBaHO MEXaHi3M BIUIMBY CEpeNOBUIIA HA iX PICT.



2. The dissertation is devoted to the following issues: the development of the equipment and the methodology for
the high-temperature electrochemical investigations of the corrosion processes; the determination of the basic
high temperature parameters of the silver-(silver chloride)reference electrode; and the electrochemical
investigations of the two steels, 15Kh2NMFA and 08Kh18N10T, in PWR boric water at temperatures from 25 to
3000C. It has been established that the surface of the electrode needs to be cleaned at the studied temperature.
The temperature coefficient of the EMF of the silver-(silver chloride) electrode and the KCl activity coefficient as a
function of concentration at different temperatures have been established. Under the studied conditions, the
thermal liquid junction potential was found to be constant within the range of KCI concentrations from 0,01 to 1
mol/kg. Both, the repassivation kinetics of the freshly formed surface (FFS) of the two steels, 15 Kh2NMFA and
08Kh18N10T, in PWR boric water and the chronoamperometric behavior of the galvanic couple (FFS)-(passive
surface) have been investigated. The correlation between the temperature dependencies of current and potential
of the couple (FFS)-(passive surface), and crack growth rate under corrosion fatigue conditions has been
established. The mechanism of growth of the corrosion fatigue crack has been proposed.
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