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Abstract. The paper presents the results of the study on self-propagating high-temperature
synthesis of mineral matrices based on phase of pyrochlore (Y.Ti>O7) and zirconia additives for
immobilize actinide-containing waste (HLW). Investigations carried out in the system Ti - ZrO; - CaO -
Y203 - MenOm (Me = Mo, Fe, Ni, Cr, Mn, Cu) using models HLW. But such oxides as MoO3, CuO,
MnO; and metals reduced from them at high temperatures are exposed to increased ash due to
evaporation. There under the perspective is the use of Fe.Oz as an oxidant. It is found that the
components of HLW do not form an individual crystalline phases and includes as isomorphic impurities
in the crystal lattice of pyrochlore, zirconolite and perovskite. A matrix material consisting of two
phases — enriched by zirconium pyrochlore, containing HLW elements and metallic iron is produced.
Substitution of titanium atoms to zirconium in the pyrochlore lattice is made up to 26 at. %.

ITepepaboTka OTpabOTaBIIEro SAEPHOrO TOIUIMBA HPHUBOAUT K HAKOIUICHUIO OOJIBIIOrO
KOJINYECTBA BBICOKOAKTUBHBIX 0TX0/10B (BAO), 6e3onmacHoe u IOJrOBPEMEHHOE XPAHEHHE KOTOPBIX
IPEJCTABISIET CIOXKHYI HAayYHO-TEXHMYECKYIO0 mpobOisiemy. IIepCrleKTUBHBIMU C 3TONH TOUKU 3PEHUS
SBJISIIOTCS.  KPUCTAUIMYECKHE MATPUIB, B KOTOPHIX  PAAMOHYKIUIBI BXOAAT B CHHTETHYECKHUE
BBICOKOYCTOIYMBBIE MHHEpAJIbl B BUJIE W30MOPQHBIX IpuMeceil. B psane pabor mis umMmoOMIM3anum
aKTHHUCOACPKAIINX OTXOJOB MNPEJIAaraloTcsi MHHEPAJIONON00HbIE MATPUIBI CO CTPYKTYpPOW THIA
npoxiiopa cocraBa Y2 Ti207, KOTOpbIE MOTYT BKJIFOYATh B CBOKO CTPYKTYPY 3HAYHTEIIbHBIC KOJTHYECTBA
pEIKO3eMEeNbHBIX AJIEMEHTOB U aKTHHHUIOB, @ TAKKE MPOIYKTOB JIEJIECHUS U KOPpO3uH. Marpuubl Ha
ocHoBe Y2Ti207, B ToM uymciie u cunHTe3upoBaHHbie MeTogoM CBC, 00mamaroT BBICOKOW CTENECHBIO
3aKperieHUs aKTUHUIOB, HO HE 00J1a/1al0T JOCTaTOYHON paJlalliOHHON CTOWKOCTHIO. PagnannonHas u
XMMHYECKass CTOMKOCTh MAaTPUYHOLO MaTepHasia 3HAYHUTEIHHO YBEIWYHMBAIOTCS B CIydae BBEICHHS B
cocrtaB mupoxsiopa Y2 Ti207 nupKoHHUS.

Ilenbto naHHOM paOOTHI ABIAETCS UCCIIEOBAaHKE MpoLeccoB (a3000pa30BaHus IPU MMOTYyUYSCHUN
merogom CBC wMuHepanomomoOHBIX MaTpull Ha OcHOBe mnupoxiopa Y2Ti2O7, oborameHHOro
UpKOHHEM. B pamkax paGoThI Uit TOCTHXKEHUS TOCTABIEHHOMN LIEJIM PEeIIaiCh KOHKPETHBIE 3a7a4H -
BBEJICHHE B CTPYKTYPY MUPOXJIOPa IIMPKOHMUS, 3aMEHA JIETY4ero OKUCIUTENs okcuaa moiaubaena MoOs
Ha okcuJ xene3a FezOs, BEIOOp ONTUMANBHBIX COCTABOB C IMOMOIIBIO TEPMOJAWHAMHYECKOTO pacyera,
CBC u uccnenoBaHue KOHEYHOTO MIPOIYKTa.

IIpoBefeH TepMoMHAMUYECKUI aHanmu3 B cucteme 11 - ZrO, - CaO — Y203 - MenOm (Me =
Mo, Fe, Ni, Cr, Mn, Cu), onpeaencHbl aanabaTHYECKUE TEMIIEPATypbl TOPEHHUs, IOKa3aHa
BO3MOXHOCTh CHHTE3a (a3 MUPOXJIOpa M IIUPKOHOJINTA MIPU HCIIOIB30BAHUN PA3IMYHBIX OKUCIUTENIEH.
Onnako mpu BeICOKMX Temrieparypax okcuabl MoOz, CuO, MnO; 1 BoCCTaHOBIEHHBIE U3 HUX METAJLIBI
MIOZIBEP’KEHBI MOBHIICHHOMY YHOCY H3-3a HCIApeHUs. B COOTBETCTBUHM C 3TUM MEPCIEKTUBHBIM
npescTaBisieTcss ucnosib3oBanue Fe,03 B KadecTBE OKUCIUTENS, YTO MNPEAOTBPAIIAET BO3MOXKHBIC
notepu sneMeHToB BAO B razoByio ¢a3zy B Buay Hu3kod jnerydectd Fe;03 m Oonee HHU3KOM
TeMIIepaTypbl rOpeHus. BrisBieHa 3aBUCUMOCTh 00pa30BaHKs U COOTHOIIEHHS KPUCTAJUIMUECKHUX (a3 B
CHHTE3MPOBAaHHOW MaTpHIIE OT COCTaBa MMXTHI U coxepxkanus BAO. YcTaHOBIEHO, 4YTO KOMIOHEHTHI
BAO He 00pa3yioT caMOCTOSITEIbHBIX KPUCTAINYECKUX (a3 U BXOJAT B BUAE N30MOPGHBIX MpuUMeceil
B KPUCTAJUIMUECKHE DPEIIETKH MUPOXJIOpa, LMUPKOHOJIUTA U MepoBckuTa. KOppeKkTHpOoBKa IIMXTOBOTO
COCTaBa MO3BOJMJIA IOJYYUTh MAaTPUYHBIM MaTepHuaja, cocToAlmMi U3 AByX (a3 - TuUTaHATHOTO
nupoxiopa Y2Ti207, comepxamniero snmemeHTsl BAO, 1 MeTauindeckoro kenesa. 3aMeleHne aTOMOB
THUTaHAa Ha HUPKOHUI B PELIETKE MUPOXJIOPA B 3TOM CIIy4ae COCTaBHIO 26 aT. %.
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