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®A30BMI1 CKJIAJ KOPUUHEBOI KEPAMIKH
JABONOJIEHUX AJTUBOBMICHUX MATEPIAJIIB
OB’EKTA «YKPUTTSI» YAEC

Merogom peHTreHiBebkoi amdpakuii  gocmipkeHo (Ha3oBHH  CKIa] KOPWUYHEBOI KepaMiKd JIaBOHNOAIOHHX
NaJMBOBMICHUX MarepianiB koMmiuiekcy «HoBuii Oe3neunuit koH(paiiHMEHT — 00’ €KT «YKpUTTs». BuzHaueHo Tum Ta
OLIIHEHO BMICT Kpuctamivyaux (a3. OnepkaHO XapaKTEpUCTUKU CHITIKAaTHOI ckiodazu. OKcua ypaHy € MOXiJIHHM Bif
«BHXITHHX» MaTepiaiiB peaktopa 10 YopHOOMIbCHKOI aBapii, KyOiYHMI 1 TeTparoHaJIbHUH OKCHIM IUPKOHIIO Ta
CHJIIKaT IUPKOHII0 YTBOPWIMCS IiJ 9ac aBapii, a HU3Ka OKCHUJIB KPEMHIIO, CHJIIKaTH ypaHy, IUPKOHIIO, aTIOMiHIIO Ta
KaJbLil0 cOopMyBanucs B Tpoleci KpHCTaji3amii CKIOMAaTpuIll BIpoAoBX 33 pokiB micis aBapii. Okcupx ypany y
BitoueHHAX okuciamBes 10 UQOj34, Mae KyOidHY peINiTKY, sSKa € MeTacTaOUIBHOIO TpH TakoMy BMIcTi kucHo. Li
BKJIIOYEHHS ICHYIOTH 3aBISIKM CTHCHEHHIO 1X CKJIOMaTpHmero. 30iibIICHHS IXHBOTO 00’€My 3a PaxyHOK OKHCIICHHS
OKCHIly ypaHy € IpH4nHOI0 (QopMyBaHHA TpimuH y Marepiami. [Ipu pyliHyBaHHI KOopmuHeBoi kepamiku 20 - 25 %
OKCHJy YpaHy i3 BKJIIOYEHb nepexoquth n0 okcuay UszOg 3 pyliHYBaHHSM 3€peH J0 MIKPOHHOTO Ta CyOMIKPOHHOTO
piBHIB. Ha manuii yac kpucramizamis CKIOMaTPHUIl 3HAXOJUTHCSA Ha CTalii CTaJOro pO3BUTKY.

Kniouosi cnosa: naBomoniOHI MANIMBOBMICHI MaTepiaiid, KOpPHYHEBa Kepamika, KpHUCTaTi3allis, OKHCICHHS,
peHTreHiBcbkui (ha30BUi Ta KINBbKICHUN aHali3u, (a30BUil CKIIaJl, CTHCHEHHS, BKIIOYEHHSI OKCUYy YPaHY, BKIIIOUEHHS
OKCHU/IIB IUPKOHIIO, OKCUAN KPEMHIIO, CUITIKATH ypaHy, IIMPKOHII0, AIIOMIHIO Ta KaJbIiIO.
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®A30BBIi1 COCTAB KOPUYHEBOI KEPAMMKH JIABOOBPA3HbBIX
TOIVIMBOCOJEPKAIINUX MATEPUAJIOB OBBEKTA «YKPBITHE» YADC

MeTrooM pPEHTreHOBCKOM Auppakiuu HcciefoBaH (a3oBbI COCTAB KOPUYHEBOW KEPaMHUKH J1aBOOOPa3HbBIX
TOIUIMBOCOJIEPKAIMX MaTepHuanoB KoMruiekca « HoBeil Oe3omacHbIil KOH(paHMEHT — 00beKT «YKpbiTHe». OnpeneneH
THUIT ¥ OIIGHEHBI COJEPKaHMsl Kpuctaminmdeckux ¢a3. [ToxydeHbl XapaKTEpUCTHKU CHIIMKATHOW cTekiogasbl. OKcun
ypaHa SIBISETCS MPOM3BOIHBIM OT «HCXOJIHBIX» MaTepHaloB peakTopa 10 UepHOOBUILCKOW aBapuu, KyOMYEeCKWil u
TETparoHaJIbHOM OKCHIBI IMPKOHMS M CHIIMKAT IUPKOHUS 0Opa3oBalliCh BO BPEMS aBapHH, a PsAI OKCHIOB KPEMHUS,
CHJIMKATBl ypaHa, alllOMUHUS M KaJbLIUs CPOPMHUPOBAINCH B MPOIECCe KPUCTAIIM3AIMH CTEKJIOMATPHIBI B TedeHne 33
ner mocne aBapuu. Okcnpa ypaHa Bo BkimodeHHAX okucmmicss 10 UQOz3s, MMeeT KyOMUYECKyl0 pelleTKy, KOTopas
SIBIISIETCS] METACTAOMIBHON TP TaKOM COZCPKaHWU KHCIOPOJa. DTU BKIOYEHHS CYIIECTBYIOT Onaromapsi CaTHIO UX
CTEKJIOMATpHUIEH. YBEIWICHHE MX 00BbEMa 3a CYET OKUCICHHS OKCHAA ypaHa SIBIAETCS NMPHIMHON (HOPMUPOBAHUS
TpemuH B Marepuane. [Ipu paspymenun kopuaneBoit kepamuku 20 - 25 % okcuaa ypaHa U3 BKIIOUSHHH NEPEXOIUT B
oxcua UzOg ¢ pa3pyiieHneM 3epeH A0 MUKPOHHOTO M CyOMHKPOHHOTO YpOBHeE#H. B HacTosIiee BpeMsi KpuCTaIu3aiust
CTEKJIOMATPHILIBI HAXOIUTCS HA CTaJMH yCTOWYMBOIO Pa3BUTHSI.

Kniouegvie cnosa: naBooOpa3zHbIE TOIUIMBOCOJCPIKAIE MAaTepHaibl, KOPHYHEBAs KEpPaMHUKa, KPUCTAJIM3ALUS,
OKHCJICHHE, PCHTICHOBCKHI (Da30BbIi M KOJIMYCCTBEHHBINH aHAIU3bI, (Ha30BBIA COCTAB, CXKATHE, BKIIOYCHUS OKCHIA
ypaHa, BKIIFOYEHHUS OKCHUIOB IIUPKOHUS, OKCUIIBI KPEMHUS, CHIIMKAThl ypaHa, IUPKOHUS, ATIOMUHMS U KaJIbLUS.
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PHASE COMPOSITION OF BROWN CERAMICS OF LAVA-LIKE
FUEL-CONTAINING MATERIALS OF THE OBJECT “SHELTER” ChNPP

Using the X-ray diffraction method, the phase content of brown ceramics of lava-like fuel-containing materials of
the “New Safe Confinement — Shelter Object” Complex was investigated. Their type was identified and crystalline
phase composition was estimated. Characterization of the silicate glass phase was also carried out. Uranium oxide is a



derivative of “initial” reactor materials before the Chornobyl accident, cubic and tetragonal zirconium oxide and silicate
zirconium were produced during the accident, and some silicium oxides, uranium, aluminum, and calcium silicates were
formed during the glass matrix crystallization in the course of 33 years after the accident. Uranium oxide in the
inclusions oxidized to UO; 34, it has cubic lattice, which is metastable under such oxygen content. These inclusions exist
due to their compaction in the glass matrix. Their increased volume, due to oxidation of uranium oxide, is the cause of
cracks in the material. Under degradation of brown ceramics, 20 - 25 % of uranium oxide from inclusions transfers into
UsOs oxide with grain degradation to micron and submicron levels. Currently, the crystallization of the glass matrix is
at the stable development stage. A range of silicium oxides and uranium, aluminum and calcium silicates were formed
during crystallization. There are typical and non-typical phases in the viewpoint of crystallization of industrial silicate
glass.

Keywords: lava-like fuel-containing materials, brown ceramics, crystallization, oxidation, X-ray phase analysis,
phase composition, compression, inclusions of uranium oxide, inclusions of zirconium oxides, silicon oxides, silicates
of uranium, zirconium, aluminum, and calcium.
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