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B pabote uccnenoBana craaus TSHKENOW aBapuu, CBsi3aHHas ¢ (hOpMHUpPOBAHHEM BaHHBI paciijiaBa
U HM3MEHEHHEM MPOCTPAHCTBEHHOTO PACIHOJOKEHUSI JABYX HECMEIIMBAIOMIMXCSA KUAKUX (a3
(MeTaynyecko u OKcUIHOW) B 0a30Boil mst Tskenoit aBapun Ha ADC cucreme U-Zr-Fe-O. B
SKCHEPUMEHTE HCXOJHBIM COCTOSSHUEM SBISJIACh JBYX)KMAKOCTHAs OKCHJAHOMETAJUIMYECKas
CyOOKHCJICHHAsT BaHHA pacIUlaBa KOPUYyMa C HIDKHUM TOJIOKCHUEM TSKEIION METaTHYeCKON
KUAKOCTH U cooTHormenueM U/Zr, xapakTtepHbIM Juisi ycioBuid aBapun Ha ADC Dykycuma-
Harinuu. B nporiecce skcnepumenTa B cucteme U-Zr-Fe-O nocnenoBarenbHO MaJIBIMU TOPIUASIMH
yBeJIMUMBajdach MaccoBasg 1ois Fe u omnpenenmsyiach TOYKa NPOCTPAHCTBEHHOM WHBEPCHU
METAJUIMYECKOM M OKCHUIHOW >KUIKOCTH, MPU KOTOPOW METAJUIMYECKass MKUJKOCTh 3aHHMalla
YCTOMUYMBOE BEpXHEE MOJOKEHUE B BaHHE pacijiaBa. B skcrnepuMeHTe Takke ObUTA MPOBEICHBI
W3MEPEHHs] TEMIIEpaTypbl MOHOTEKTMKM TIpU HM3MEHEHHHM cojepkanus Fe B pacrase,
OTIpeNIeTIsyICS COCTaB MpOO paciulaBa U MPOIYKTOB IUIaBKU. [lomydeHHbIE SKCTIEpUMEHTAIbHBIC
pe3yapTaThl MOTYT OBITh HCIOJIB30BAHBI JUISl PACIIMPEHUsS M YTOYHEHHUS 0a3 JIaHHBIX,
UCTIONIB3YEMBIX  JUISI  TEPMOJWHAMUYECKOTO  MOJEIUpOBaHMs  (a30BBIX pPABHOBECHUH B
MHOTOKOMIIOHEHTHBIX CUCTEMAaX paciljlaBa KOpUyMa Ha Pa3JIMUHbIX CTAIUAX TSXKEIOM aBapuu Ha
ADC ¢ BOJ0-BOASIHBIMU PEAKTOPAMH.

KiroueBble cjioBa: ypaH, HUPKOHHM, *kene30, KUCIOpos, (a3oBble paBHOBECHUS, XKUIKO(a3HOE
paccianBaHue, MPOCTPAHCTBEHHAs MHBEPCHS KUAKUX (a3, HHAYKIMOHHAS IJIaBKa B XOJOHOM
turne (UIIXT), Tsoxensie aBapuu.
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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 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 a heavy metallic liquid and a U/Zr ratio typical of the accident conditions
at the Fukushima-Daiichi NPP. In the course of the experiment, in the U-Zr-Fe-O system, the mass
fraction of Fe 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
a change in the Fe 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.

Key words: uranium, zirconium, iron, oxygen, phase equilibria, miscibility gap, spatial inversion
of liquid phases, induction melting in the cold crucible (IMCC), severe accidents.



