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B pabote uccnenoBana craaus TSHKENOW aBapuu, CBsizaHHas ¢ (GOpMHUpPOBAHHEM BaHHBI paciijiaBa
U HM3MEHEHHEM IPOCTPAHCTBEHHOTO PACHOJOKEHHUS ABYX HECMENIMBAIOUINXCA KHIKHX (a3
(MeTayuIMYecKo M OKCUAHOMN) B 06a30Boit st Tskenon aBapuu Ha ADC cucreme U-Zr-Fe-O-B4
C. B skcniepMeHTEe HCXOIHBIM COCTOSIHUEM SIBJISUIACH IBYXKUAKOCTHAsA OKCUIHO-METaJUINYEeCKas
CcyOOKHCIIeHHasi BaHHA pacilaBa KOpUyMa ¢ HHYKHUAM TOJIOKEHHEM METAJUTMYECKON KHUIKOCTH U
cootHomenuem U/Zr, xapakTepHbIM i ycinoBuii aBapuu Ha ADC Dykycuma-/laitmuu. B
nporecce dkcrepumerTa B cucreme U-Zr-Fe-O-B4 C mocnemoBaTelbHO MalbIMH TOPIUASMUA
yBenuuuBaiach MaccoBas aoisi B4 C u onpeaensnach TOuKa NMPOCTPAaHCTBEHHONW HHBEPCHU
METAJJIMYECKON W OKCUAHOM KHJIKOCTH, MPU KOTOPOM MeTajulMyecKas *XHUAKOCTb 3aHMMaja
YCTOMYMBOE BEpXHEE MOJIO0KEHUE B BaHHE paciiaBa. B skcriepumeHTe Takke ObUIM POBEICHBI
U3MEpEHHUs] TeMIepaTypbl MOHOTEKTUKHM INpu H3MeHeHuu cozepxkanus B4 C B pacmiase,
omnpezensycs cocTaB Mpod paciyiaBa U NMPOAYKTOB IUIaBKU. [lomydeHHbIe 3KCnepUMEHTaIbHbIE
pe3yibTaThl MOTYT OBbIThb HCHOJB30BAHBI Ul PACHIMPEHMSs W YTOYHEHHMS O0a3 JaHHBIX,
UCTONB3YeMBbIX Ui  TEPMOAMHAMHYECKOTO MOJENUpPOBaHMUS  (a30BbIX paBHOBECHH B
MHOTOKOMIIOHEHTHBIX CUCTEMax paciulaBa KOpUyMa Ha pa3JInYHbIX CTaJUAX TSHKEJIOW aBapuu Ha
ADC ¢ Bono-BOAsHBIMU peakTopaMu. KiltoueBble clloBa: ypaH, LUPKOHUH, XKEJE30, KUCIOPOL,
KapOuz Oopa, a3oBble paBHOBECHS, XKHUAKO(DA3HOE pacciaauBaHue, IPOCTPAHCTBEHHAs HHBEPCUS
KUAKuX (a3, MHAYKIHOHHAs TuiaBka B xonoanoM turie (UIIXT), Tsxenbie aBapun.

V]IK 544.344.9; 621.039.586
DOI:10.52069/2414-5726_2021 4 26 53

EXPERIMENTAL DETERMINATION OF SPATIAL INVERSION POINT OF
COEXISTING MOLTEN PHASES IN THE U-ZR-FE-O-B4 C SYSTEM

V.B.Khabensky?, V.I. Almjashev! 23, A.\V. Timchuk?, E.B. Shuvaeva?, E.V. Krushinov?,
S.A.Vitol!, A A. Sulatsky?!, S.Yu. Kotoval,V.V. Gusarov*

Y FSUE “Alexandrov NITI”, Sosnovy Bor, Leningrad region, Russia
2 Saint Petersburg Electrotechnical University “LETI”, Saint Petersburg, Russia
% 1.V. Grebenshchikov Institute of Silicate Chemistry of RAS, Saint Petersburg, Russia
4 1off e Institute, Saint Petersburg, Russia



The work studies the stage of a severe accident associated with the formation of a molten pool and
a change in the spatial arrangement of two immiscible liquid phases (metallic and oxidic) in the
U-Zr-Fe-O-B4 C system, which is the base system for a severe accident at a nuclear power plant.
In the experiment, the initial state was a two-liquid oxidic-metallic suboxidized molten pool of
corium with a bottom position of metallic liquid and a U/Zr ratio typical of the accident conditions
at the Fukushima-Daiichi NPP. During the experiment, in the U-ZrFe-O-B4 C system, the mass
fraction of B4 C was successively increased in small portions, and the point of spatial inversion of
the metallic and oxidic liquid was determined, at which the metallic liquid occupied a stable upper
position in the molten pool. In the experiment, the monotectic temperature was also measured with
achange in the B4 C content in the melt, and the composition of the melt samples and melt products
was determined. The obtained experimental results can be used to expand and refi ne the databases
used for thermodynamic modeling of phase equilibria in multicomponent systems of molten
corium at various stages of a severe accident at NPPs with pressurized and boiling water reactors.
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