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3AT'AJIBHA XAPAKTEPUCTHUKA POBOTH

AKTYaJIbHICTh TeMH. 31 3MIHOIO CTPYKTYPH METATypriiHOr0o BUPOOHMIITBA B YKpa-
HI PO3IMIMPIOETHCS HOMEHKJIATYPa BUKOPUCTOBYBAHUX BOTHETPUBKUX MaTepiaiiB: 3pOCTae
yacTKa He(popMOBaHHx BOTHETPHUBIB BUCOKOi SIKOCT1, OCKUIbKH MPHU IIbOMY BUKIIOHYAETHCS
3HaYHA 332 4YaCOM 1 €HeproBUTpPATaMU OTepallisi BUITATY WTYYHHX BI/Ip061B a TaKOXK CMpo-
Iy EThCS onepaulﬁ CTBOPCHHS (1)YTep0BO‘-IHOFO mapy. I’ epMeTHquch 1 BII[C}/THICTB IIBIB B
MOHOJIITHIA (yTepiBIi MIABUILYE 11 CTIHKICTh IPU BUCOKIM TeMIEpaTypi A0 CTPYKTYPHOTO
pyiinyBanHs. KpiM Toro, HM3bKa TEIUIONPOBIIHICT, HE(HOPMOBAHMX BOTHETPHUBIB JI03BO-
asie ipubau3Ho Ha 20 — 30 % 3MeHIUTH TOBIIUMHY (DYyTEPOBKH.

Hein’eMHOI0 yacTMHOIO HE()OPMOBAHUX BOTHETPHUBIB € B’SKYyUU MaTepiai, SKUH
3a0e3meuye MIITHICTD MICs TBEpAHEHHS 1 GOpMYy€E 3HOCOCTIMKY CTPYKTYpy. Haltuacrimie y
BOTHETPUBKUX HEPOPMOBAHMX MaTepiajaxX sK 3B S3KYy BHKOPHUCTOBYIOTH TJIMHO3EMHI Ta
BHUCOKOTJIMHO3EMHI IIEMEHTH, TOJOBHUM HEIOJIKOM SIKMX € 3HayHe TEIUIOBHAUICHHS Ta
criajl MiItHOCTI 10 28 110 TBepAHEHHS BHACIHIIOK MEepeKpHUCTaIi3allii ripaTHUX HOBOYTBO-
peHb. YHUKHYTH LbOTO MOKJIMBO LUISIXOM Bapiallii (pa3oBOro ckiaay LEMEHTY, 10 HaJae
rOTOBOMY MaTepiaiy MiJBUILEHY MILHICTb, HU3bKY MOPUCTICTh, BOTHETPUBKICTD, 3HUKEHE
PO3MIIIHEHHSI TIPYU BUCOKUX TEMIIEpaTypax, TEPMOCTIHKICTh, CTIHKICTh IO BIUIMBY arpecu-
BHHMX CEPEIOBUII. Y CKJIaJll aTIOMIHATIB KaJbIIil0, SIKI € OCHOBOIO TJIMHO3EMHUX IIEMEHTIB,
JOIIJIBLHOIO € 3aMiHa OKCUAY KaJIBI[II0 Ha 1HII OKCHUHU JIY’KHO3EMEIbHUX €JIEMEHTIB 3 BU-
COKOIO TeMIIepaTypoIO TUIABJICHHS, @ TAKOX YAaCTKOBA 3aMiHAa OKCHUJY aJIFOMIHIIO HA OKCH/]I
xpomy (III), mo HamacTh OTpUMYBAaHUM B’SKYYMM MatepiajaM MiJIBUIIEHY CTIAKICTh 10
Iii po3IUIaBiB LIIaKiB Ta MeTaliB. OTpUMaHHA TaKUX MarepialiiB 0OMEKYEThCS HETOCTaT-
HICTIO JOCTIHKeHb (DI3UKO-XIMIYHUX 3aKOHOMIPHOCTEW PO3BUTKY (ha30BUX piBHOBAr y Oa-
raTOKOMIIOHEHTHUX CHUCTEMaX, SIKI MICTSATh QJIIOMIHATH Ta XPOMITH Iy>KHO3EMEIbHUX
€JIEMEHTIB, 1110 HE J03BOJIA€ MPOTrHO3yBaTH (ha30BHMl ckiaa He(POPMOBAHUX MaTepialliB.
Takum 4MHOM, HAYKOBO-TE€XHIYHA MTPOOJIeMa CTBOPEHHS KOHIICTIIIT Ofiep>KaHHS TYTOTIaB-
KMX HE(OPMOBAHUX MAaTepiajiB 3 KOMIUIEKCOM HEOOXITHUX €KCIUTyaTallliHUX XapaKTepH-
CTUK Ha OCHOBI aJIOMIHATIB 1 XPOMITIB JTy’>KHO3EMEJIbHUX €JIEMEHTIB € aKTyaJIbHOIO Ta BU-
3HAYMJIa OCHOBHI HAIIPSMKHU JUCEPTAIlIMHOTO JOCIIKSHHS.

3B’A30K po00TH 3 HAYKOBMMHM NpOrpamMamM, IJiaHaMu, TeMaMu. [{ucepTariiiina
poboTa BUKOHYBajlach Ha Kadeapl TEXHOJOrIi KepaMmiKd, BOTHETPUBIB, CKJIa Ta eMajei
HamioHansHOTO TEXHIYHOTO YHIBEPCUTETY «XapKiBCHKUM MOJTITEXHIYHUM 1HCTUTYT» B pa-
MKax (pyHIaMEHTaIbHUX Ta MPUKIATHUX aepxkOromkeTHnx TeM MOH VYkpainu: «Teope-
TUYHI OCHOBHM CTBOPEHHS HOBOT'O KJacy paaialliiHOCTIMKKUX OapiliBMICHUX LIEMEHTIB Ha
OCHOBI KoMIo3uIlii 6ararokommnoHeHTHUX cuctem» (AP Ne 0103U001528), «CtBOpeHHs
KOHIIECTITYJIbHUX TOJIOKEHb OTPUMAaHHS OapiiBMICHUX TOJI(PYHKI[IOHATHHUX B’ SHKYUUX
MaTepiaiiB 3 peryiboBaHuM ¢azoBum ckaagom» (P Ne 0106U001508), «CtBOpeHHs Teo-
PETUYHOI KOHIICIIIT OTPUMaHHS CHEIiaJbHUX B SDKYYHMX 31 CIIPSIMOBAHUM PETYITIOBAHHAM
tBepaodazHux peakmiii oominy B cucremi (Ca, Sr, Ba)O — Al,O; — ZrO; — SiOy»
(AP Ne 0109U002415), «Po3poOka BOTHETPUBKUX KOMITO3UIIIHHUX MaTepialliB 3 BUKOPHUC-
TaHHSAM 30J1b-T€JIb Mpolecy Ta npomuciaoBux BiaxoaiB» (P Ne 0113U000443), «Po3pob-
Ka JUCIIEPCIMHO3MIIHECHUX KOMIIO3UIIIMHUX KapOiIKpPEeMHIEBUX Ta IUPKOHIMBMICHUX Ma-
TepiaiiB miaBHIneHoi 3HococTirikocTi» (JIP Ne 0115U000536), ne 3100yBau OyJia BUKOHA-
BIIEM €TaIliB TEOPETUYHUX Ta EKCIIEPUMEHTAIBHUX JOCIIKEHb 1 TOCIAOTOBIPHOI poOOTH
«JlocmiKeHHS MOMKJIIMBOCTI BHKOPHCTAaHHS IINIAMIB BOJIOOYMINECHHS B TEXHOJIOTI]
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B’spkyunx MarepianiB» (IIpAT «CeBepononeripke 00’ efHaHHS A30T», M. CEBEPOTOHEIIBK,
Jlyranceka 00:1.), e 3100yBay OyJia BiANOBIIaJbHUM BUKOHABIIEM.

Merta i 3amaui gocjigxenHsi. Memoro nucepTamiiHoi poOOTH € CTBOPEHHS Teope-
TUYHUX OCHOB Ta PO3pOOKa TEXHOJOTI] TYrolIaBKUX HEe(OPMOBAHUX MaTepialliB 3 BHUCO-
KOI0 MIITHICTIO, BOTHETPUBKICTIO Ta CTIMKICTIO JI0 JIIi arpeCUBHUX CEPEOBHUIIl Ha OCHOBI
AJIFOMIHATIB 1 XPOMITIB JTYKHO3EMEIbHUX €IEMEHTIB.

Jl7is TOCATHEHHSI TOCTaBJICHOT METH BU3HAYEHI HACTYIIHI 3a0ayi’

— po3paxyBaTH TEPMOJMHAMIYHI KOHCTAHTH OIHAPHMX Ta MOTPIMHUX CITOIYK OKCH/I-
HUX QJTIOMIHATHHUX, XPOMITHUX Ta ATIOMOXPOMITHUX CHUCTEM, SIKI BIZICYTH1 Yy JIOBIIKOBIH
JiTepaTypl, CHCTEMaTU3yBaTH TEPMOJIMHAMIUHY 0a3y BUXIIHHUX JaHUX aTIOMIHATIB 1 XpO-
MITIB JIy>KHO3EMEIbHUX €JIEMEHTIB;

— TEOPETUYHO CIIPOTHO3YBATH ICHYBaHHS B3a€MHHUX KOMOIHaIK (a3 y 6araTokom-
MOHEHTHUX XPOMBMICHUX CHCTEMaXx Ta JOCIIIUTH CyOCOMiIycHy OyA0BY TPUKOMITOHEHT-
HUX aJIOMIHATHUX, XPOMITHUX 1 aJIOMOXPOMITHHUX CHCTEM METOJOM TpIaHTYJIAIIl Ta 4o-
TUPUKOMITOHEHTHUX TFOMOXPOMITHUX CUCTEM METOAOM TeTpaeApaliii;

— BU3HAYUTH XaPaKTEPUCTHKHU JOCITIDKYBAaHMX OAaraTOKOMIIOHEHTHHX CHCTEM Ta
ONTHUMI3YBAaTU 001ACTi, NPUAATHI JAJI1 CUHTE3Y BOTHETPUBKUX, BUCOKOMILIHUX aJTIOMOXPO-
MITHUX IIEMEHTIB 1 PO3POOKH CKJIaJiB TYrOIUIaBKUX HE(POPMOBAHMUX MaTepiaiiB Ha iX oc-
HOBI; OOIPYHTYBaTH NPHUHIIMIIMN PETYIIOBAHHS SIKICHOTO Ta KUIBKICHOTO CKJIaAy TYTrOIIaB-
KHX He()OPMOBAHUX MaTepialiB;

— EKCIEPUMEHTAIIBHO JOCIIIUTH (PI3UKO-MEXaHIYHl Ta TEXHIYH1 BJIACTUBOCTI 1 OII-
TUMI3yBaTH CKJIaJ{ IIEMEHTIB 3 BUCOKHUMH EKCIUTyaTalliiHUMU XapaKTePUCTUKAMH Ha OC-
HOBI1 KOMITO3HMIIIH aTFOMOXPOMITHUX CHUCTEM;

— BCTAHOBUTHU MOCIIJJOBHICTH MPOIIECiB Pa30yTBOPEHHS Y KIIIHKEpaX allFOMOXPOMIT-
HUX LIEMEHTIB 1 JOCIIIUTH IX CTPYKTYpY Ta (pa30BHil CKIAN;

— BUSIBUTH OCOOJIMBOCTI MPOTIKAHHS MPOIIECIB TipaTallii Ta GopMyBaHHS CTPYKTY-
PH IIEMEHTHOTO KaMEHIO aJTFOMOXPOMITHUX IIEMEHTIB;

— PO3pOOUTH TEXHOJIOT1I0 OTPUMAaHHSI BOTHETPUBKUX AITFOMOXPOMITHUX LIEMEHTIB 1
OETOHIB Ha iX OCHOBI, BIPOBAJIUTU PE3YJIHTATH POOOTH y MPOMUCIOBICTh Ta HABYAJIBLHUN
nporec.

06 ’exm 0ocnidxceHb — MPOIIECU CIPSIMOBAHOTO (opmyBaHHS (Ha30BOTO CKIAAy Ta
CTPYKTYPH BUCOKOMIIITHUX BOTHETPUBKHUX ATIOMOXPOMITHUX LIEMEHTIB Ta OETOHIB y Oara-
tTokommnoneHTHi# cucremi (Mg, Ca, Sr, Ba)O — Al,O3 — Cr,0s.

IIpeomem Oocniddcenb — 3aKOHOMIPHOCTI Ta OCOOJMBOCTI B3a€MOJI1i OKCHJIIB TPU
CTPYKTYpO- Ta (a30yTBOPEHHI aTIOMOXPOMITHUX KJIIHKEPIB, MEXaHI3M Ta MPOLECH TiJipa-
Tallii, ki 0OyMOBIIOIOTh (JOPMYBAaHHS KOMIUIEKCY 3aJaHUX BJIACTMBOCTEH Ta E€KCIUTyaTa-
UIAHUX XapaKTEPUCTHK AITFOMOXPOMITHUX LEMEHTIB 1 TYrOTUIABKUX HE(POPMOBAHUX MaTe-
plajiB Ha iX OCHOBI.

Metoau aociigxensn. JJocnipkeHns Oyq0BH mijcucTeM 0araTOKOMIIOHEHTHOT CHC-
temu (Mg, Ca, Sr, Ba)O — Al,O3 — Cr,03 BUKOHYBaJIOCH i3 3aCTOCYBaHHSM CYyYacHUX Tep-
MOJAMHAMIYHHUX, T€OMETPO-TOMOJOTIYHUX Ta (PI3UKO-XIMIYHUX METOAIB aHamizy. Ekche-
pUMEHTAIBHI JAOCTIIKEHHS ()a30BOTO CKIJIAy Ta MIKPOCTPYKTYpPH MaTepiasliB MpPOBOIU-
JUCh 3 BUKOPHUCTAHHSIM KOMIUIEKCY arapaTypHUX METOAIB (DI3UKO-XIMIYHOTO aHai3y:
pentrenodazoBoro (audpaxromerp «JIPOH-3My»), audepeniiitHo-TepMidHOTO (JIepUBa-
Torpad
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Q — 1500 I cucremu F. Paulik — J. Paulik — L. Erdey), I4-cniektpockormii (iHppauepBoHuit
byp’e-ciekrpomerp Tensor 27), nerporpadiunoro (yHiBepcaabHHH JTOCTIIHUIBKAN MiK-
pockont NY-2E), enekrporno-mikpockomigaoro (JSM-840 scanning microscope ta pact-
pPOBHI €NEeKTpOHHUN Mikpockon — MikpoaHamizarop PEMMA-101A). ®i3uko-MexaHidH1
Ta TEXHIYHI BIACTUBOCTI PO3pOOJICHUX MaTepialiB BU3Hayauch 3rigHo Aitouux JACTY Tta
MbKHapoaHux craHaapTiB 1SO. OOpoOka eKCIepUMEHTAIbHUX MaHWX Ta ONTHMI3allis
CKJIa/IIB QTIOMOXPOMITHHUX IIEMEHTIB Ta OETOHIB BUKOHYBAJIACh 13 3aCTOCYBAHHSM METO/IIB
MaTeMaTUYHOI CTAaTHCTUKA 3 BHKOPUCTAHHSAM MporpamMHuX maketiB  Microsoft
Office Excel Ta Triangle 1.0.

HaykoBa HOBHM3HA OTPUMAaHUX Pe3yJIbTATIB!

Bnepue:

— TEOPETUYHO OOIPYHTOBAHO OCHOBH TEXHOJIOTIl TYyroIuIaBKUX He()OpPMOBAHUX Ma-
TepiajiiB Ha OCHOBI KOMIIO3MIIIM, SIKI MICTATh aJlOMIHATH Ta XPOMITH JTIy>KHO3EMEIbHUX
CJIEMEHTIB, 10 0a3yeThCA Ha MEPEBAXHOMY TEPMOJMHAMIYHO BUT1IHOMY CITIBICHYBaHHI
3a1aHuX KoMmOiHaIii a3 y cyOcomiaycHiit OyoBI OaraTOKOMIOHEHTHUX MiACUCTEM OK-
cuanoi cucremu (Mg, Ca, Sr, Ba)O — Al,O3 — Cr,03;

— PO3paxOBaHO TEPMOJUHAMIYHI KOHCTAHTU OlHAPHUX Ta MOTPIMHUX AJTIOMIHATIB 1
XPOMITIB JTy>KHO3EMEJIbHUX €JIEMEHTIB, sIK1 BIJICYTH1 y JIOBIIKOBIiH JIiTepaTypi, Ta cucTeMa-
TH30BaHO 0a3y TEPMOJAMHAMIYHHMX JAHUX CIOJYK, IO BXOMATH JO CKJIAIy 0araToKOMIIO-
nentHoi cuctemu (Mg, Ca, Sr, Ba)O — Al,O3 — Cr,0s3;

— 3 ypaxyBaHHsM cTaOutbHUX (a3 npu Temreparypax 1400 — 1700 °C yrouneHo
cyocomiaycHy OymnoBy TpukoMoHeHTHOI cuctemu CaO — Al,O3 — CrpO3 Ta YOTHPHKOM-
nonentHoi cucremu MgO — CaO — Al,O3 — Cr,03, i BcTaHOBIICHO 0y10BY TPHKOMIIOHEHT-
Hux cucteMm SrO — A|203 — Cr,03, BaO — A|203 — Cr,0g3, MgO — SrO - A|203, MgO —
BaO — Al,O3, MgO — SrO — Cr,03, MgO — BaO — Cr,03 Ta 90THPUKOMIIOHEHTHUX CHCTEM
MgO — SrO — Al;,0O3 — Cr,03 i MgO — BaO — Al,O3 — Cr,03, siki € 0CHOBOIO HehOpMOBa-
HUX MarepialliB 3ajiaHoro ¢a3oBoro ckiaay. BigzHaueHo mosiOHICTh OyI0BH allFOMiHA-
THUX, XPOMITHUX Ta QJTIOMOXPOMITHUX CHUCTEM, SIKA TOJIATAE Y CIIBICHYBaHHI aJllOMIHATIB
3 XPOMITOM JYKHO3EMEIBHOTO €JIEMEHTY, 0 00OYMOBIIIOE CTa0LIbHI TEXHOJOTIYHI Mapa-
METPHU CUHTE3Y BUCOKOMIITHUX, BOTHETPUBKUX ATIOMOXPOMITHUX B’SKyUYHUX MaTepiajiB Ta
OETOHIB HA OCHOBI X KOMIO3UIIIH;

— BU3HAYE€HO IMOCIII0BHICTh MPOLIECIB (Pa30yTBOPEHHS Y CUPOBUHHHUX CYMIIIaX, K1
mictate CaCOs, SrCO3, BaCOs, Al;O3 ta Cr,03, B34THX B 3a1aHOMY CTEX1OMETPHYHOMY
CITIBBIJIHOIIIEHHI Ta B1JI3HAYEHO, 1[0 B3a€MO/Iis1 OKCHUIIB JTY>KHO3EMEIbHUX €JIEMEHTIB 3 OK-
CUJaMU aJIOMIHIIO Ta XpOMY HOCUTb MEPEBAXKHO AUPY31MHUN XapaKTep, a MBUAKOCTI B3a-
€MOIii 3aI0BUIBHO OMUCYIOThCS piBHSAHHAM ['iHCTIIHra-bpoyHiTeiina. ExcnepumenTanb-
HUMHU JOCTIDKCHHAMHU, TEPMOJAMHAMIYHUMHU pO3paxXyHKaMH Ta PO3paxXyHKaMH EHEepTii
KpUCTATIIHOT TPaTKH BCTAHOBJICHO MOCJTITOBHICTh YTBOPEHHS AFOMIHATIB 1 XPOMITIB Pi3-
HOT OCHOBHOCTI, 1110 € YMOBOIO (popmMyBaHHS Je(EKTHOI CTPYKTYPH KIIIHKEPIB,;

— JIOCJIIJKEHHSIM KJIIHKEpIB aTIOMOXPOMITHUX LEMEHTIB BCTAHOBJIEHO, IO iX PO3-
paxyHKoBH# (a30BU CKJIaJ BIAMOBIIAE €KCIIEPUMEHTAILHO OTPUMaHUM cKjajgaM. Hass-
HICTh Y KJIIHKEpax 0OMEXEHUX TBEPJUX PO3UMHIB Me(HEKTHOI CTPYKTYPH 0OYMOBIIIOE ITiJI-
BUIIIEHY MEXaHIYHY MIIHICTh IIEMEHTIB 32 PaXyHOK 30UIbIICHHS BIJILHOI €HEprii Kpucra-
JIYHOI IpaTKu;
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— BCTaHOBJIEHO CTPYKTYpPY T1IpaTOBAHUX AJIIOMOXPOMITHUX ILIEMEHTIB, fika 3a pe-
3yJIbTaTaMU KOMILJIEKCHOTO (D13MKO-XIMIYHOTO aHai3y MICTUTh KOHTJIOMEpaT Hermpopea-
TOBAaHUX AJIFOMIHATIB 1 XPOMITIB JIy>)KHO3EMEJIbHUX E€JIEMEHTIB, T1APOATIOMIHATH Ta BTO-
pUHHI KapOOHATU JYKHO3EMENIBHUX €JIEMEHTIB, TIIPOKCH]I ATIOMIHIIO K Y KPUCTAJIIYHO-
My (JIJ1s1 KaJIBIII€EBUX aTIOMOXPOMITHUX IIEMEHTIB), TaK 1 B KOJIOITHOMY (I CTPOHITIEBUX
Ta Oapi€BUX aTIOMOXPOMITHUX LIEMEHTIB) CTaHi, @ TaKOXK TIApPOKCcHUI Xpomy. ['iapaBaidHO
1HEPTHI XPOMITH JIy’)KHO3EMEJbHUX €JIEMEHTIB OepyTh aKTUBHY y4acTh Yy MpoOIlecax Tiapa-
Talii Ta (OpMyBaHHI CTPYKTYpPU IIEMEHTHOTO KaMEHIO SIK OCHOBA JIJIsl POCTY TiApaTHUX
HOBOYTBOPEHbB. ['iIpaBiIivHO aKTHBHA altoMiHATHA (aza CIEeiaIbHUX AIFOMOXPOMITHUX
IIEMEHTIB TIOB’s3aHa 13 3€pHAMH HEMPOPEaroBaHOIO XPOMITY, IO OOYMOBIIIOE€ MIIIHICTh
3aTBEPIUIOTO IIEMEHTHOTO KaMEHIO.

IIpakTHYHe 3HAYEHHSI OTPUMAHMX Pe3YJbTATIB ISl METATYPTiHHOI, EHePreTHY-
HO1 Ta BOTHETPUBKOI raigy3eil MpOMHCIOBOCTI MOJSITae y TOMY, 110 Ha OCHOBI MPOBEACHUX
JTOCITIKeHb OYJOBU aTIOMOXPOMITHHUX CHUCTEM ONTHUMI30BaHO 00JIacTi CKJIaaiB, MPUIAT-
HUX JIJI1 OTPUMAHHS BUCOKOMIITHUX, BOTHETPUBKUX AJIFOMOXPOMITHUX LIEMEHTIB Ta OETO-
HIB Ha iX OCHOBI. BCTaHOBIIEHO, 110 PO3POOJIEHI ATTFOMOXPOMITHI IIEMEHTH y 3aJI€KHOCTI
BiJ (ha30BOro CKIaAy BITHOCATHCS OO B SDKYYHMX MaTepiajliB TiIpaBiIidyHOrO (KaJbLi€Bi),
noBiTpsiHOTO (OapieBi) a0 MOBITPSHO-BOJIOTOro (CTPOHIIIEBI) TBEPAHEHHS, € HMIBHIKOTY-
kaBitounMu (o4aTok TyxaBiHHA Bix 40 XB. M0 2 To.., KiHEIb TyXKaBiHHS BiJ 55 XB. /10
4 ron. 15 XB.), 3 HOpMabHUM BojoIeMeHTHUM criBBiaHOIIeHHIM (0,23 — 0,29), mBuako-
tBepaHyuruMH (y Bimi 1 100M TBEpIHCHHS TPAHUISI MIIHOCTI MPH CTHCKY CKJIaJae
30 — 40 MIla, rpanums MIIHOCTI MpW BUTHHI ckiagae 5,8 — 6,4 Mlla), Bucokomiil-
HUMHU Matepiajgamu (TpaHuIlsl MIIHOCTI MPU CTUCKY Yy Billl 28 110 TBEpPAHEHHS J1OCSTAE
57 — 75 MIla, rpanuis MIIIHOCTI IIpH BUTHHI ckiagae 6,2 — 6,8 MIla) 3 BOTHETPUBKICTIO
1700 — 1900 °C.

Po3pob6ieno pecypco- Ta eHepro3oepirarouy TeXHOJIOTII0 OTPUMAaHHS aAIFOMOXPOMi-
THUX IIEMEHTIB 3 BUKOPUCTAHHAM BIJIXOJIB XIMIYHOI Tally31 MPOMHUCIOBOCTI, @ TAKOK TEX-
HIYHY JOKYMEHTAI[ll0 Ha BHUIYCK JOCIIIHO-poMucioBux mnaptii. B ymoBax TOB HBII
«JOMIHAHTA» (M. KoctsinTuniBka, JloHerpka 001.) BUYIIEHO JOCTIAHO-TIPOMUCIIOBY
MapTilo TPhOX BUJIB AIFOMOXPOMITHUX IIEMEHTIB 3 BUCOKUMHU (P13MKO-MEXaHIYHUMHU BJIac-
THUBOCTSIMH.

Po3pobiieHo ckiaau BUCOKOMIIHMX, BOTHETPUBKUX OETOHIB Ha OCHOBI aJIFOMOXPO-
MITHUX IIEMEHTIB, SIKI XapaKTepU3yIOThCS BUCOKMMHU EKCIUTyaTalllMHUMH MOKa3HUKAMHU:
TpaHUIlI MIITHOCTI PH CTUCKY Y Billi 28 ai0 TBepanenus — 49 — 56 Mlla; BigkpuTa mopuc-
tictb — 10,9 — 11,6 %; BoraeTpuBkicTs — 1800 — 2000 °C; Tepmocrtitikicts 1300 °C — Boga
— MOHAJ 25 TEII03MiH; TeMIiepaTypa nmodarky aedopmairii mijg HaBantaxxeHHsm 0,2 Mlla
— 1510 — 1560 °C; Tepmiunuii KoedimieHT niHiliHOrO posumpenns — (8,4 + 11,6)- 10K,
CTYIIHb pO3MilIHEHHS B iHTepBam Temnepatyp 20 — 1000 °C — 11,4 — 17,6 %; mutako- ta
METaJIOCTIHKICTh (IO TTMOMHI MPOHUKHEHHS): JJI1 OCHOBHOTO JOMEHHOro muiaky — 1,8 —
2 MM, AJI PO3IUIABY MeTajia — BiJICyTHS.

Po3po6iieHo 3arajgbHy TEXHOJOTIYHY CXeMY BHPOOHHMIITBA TYrOILUIABKUX HE(hOpMO-
BaHMX MaTepiajiB Ha OCHOBI aJIFOMOXPOMITHHMX IIEMEHTIB, 3a SIKOIO MepeadadueHo BUPOO-
HUIITBO CYXMX BOTHETPUBKUX OCTOHHUX CyMIIleil, OETOHHUX Mac JJisi CTBOPEHHSI MOHOJTI-
THUX (YTEpOBOK, OETOHHUX BUPOOIB Jisi opMyBaHHS (yTepoBKH OjiokaMu. TexHIYHa
HOBH3HA pO3pO0OK 3axuilieHa 4 maTeHTaMHu Y KpaiHu.
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TyromnaBki HeGopMOBaHI MaTepiaiv, po3pOOJICHI 3 BUKOPHUCTAHHIM aJTFOMOXPOMI-
THUX IIEMEHTIB, OyJI0 anpoOOBaHO B MPOMUCIIOBUX Ta HAMIBIIPOMHCIOBUX YMOBAX: y BU-
COKOTEMITIEpaTypHiil MOBITPsAHINA Medl [HCTUTYTYy BUCOKMX TEXHOJIOT1M XapKiBCHKOTO Ha-
nioHansHOro yHiBepcuteTy iM. B.H. Kapasina; na TOB HBII «30ps» (M. Py6ixue, Jlyra-
HCbKa 00J1.) y yTepiBIll TepMoreder yTuiizailii BiIX0/11B BUPOOHUIITBA CUPOTO OEH30I1Y;
Ha TOB HBIT « IOMIHAHTA» (M. KoctsaTtuniBka, /loHernpka 00i1.) y ¢yTtepiBmi obep-
TOBOI medi Bumany Kiinkepy; Ha 6a3i HBIT « TEIIJIOPEMCTPOMH (m. Xapkis) B nepiomu-
YHUX BUCOKOTEMIIepaTypHUX neuax. [IpeacraBieHi pekoMeHaallii o0 noAaibiioro Bu-
KOpHUCTaHHsI OETOHIB Ha OCHOBI aJIOMOXPOMITHHX IEMEHTIB B TEIUIOBUX arperarax Ta
YCTaHOBKAaX METATypriiiHO1, EHEPreTUUHOT Ta BOTHETPUBKOI IPOMUCIOBOCTI Y KpaiHU.

TeopeTuuHi Ta NpPaKTUYHI PE3yNbTaTH, OTPUMaHI IPH BUKOHAHHI JIOCIIIHKEHB
BIIPOBA/KEHI Y MPAKTUKY HAaBUAIBHOIO Mpolecy Kadeapu TEXHOJIOTii KepaMiKi, BOTHET-
puBiB, ckina Ta emaned HTY «XII» mpu miAroToBIl CTYAEHTIB 3a CIEUIATbHICTIO
05130104 — «XiMi4H1 TEXHOJIOT11 TYTrOIJIABKUX HEMETAJICBUX 1 CHUIIKATHUX MaTepiaTiBy.

Ocobucruii BKaax 3100yBavya. HaykoBi mosioKeHHS 1 pe3yibTaTH, BUKIIAJEHI B
JIYcepTaliiiHiii poOOTI Ta BUHECEHI Ha 3aXUCT, OTpUMaHi ocoOucto 3m00yBaueM. Cepen
HUX: BU3HAYEHHS METH, MOCTAHOBKA 3aBJaHb JIOCHIKEHb; CUCTEMAaTH3allisl 0a3u TepMo-
JTUHAMIYHUX JAHUX QJFOMIHATIB 1 XPOMITIB JTY>)KHO3EMEIbHUX €JIEMEHTIB; CHCTEMaTH3aIlls
JaHUX TIPO CcyOcoiIycHY OYI0BY mijicucTeM OaraTokoMioHeHTHoi cuctemu (Mg, Ca, Sr,
Ba)O — Al,O3 — Cr,03; npoBeieHHsT TEPMOAUHAMIYHOTO 1 T€OMETPO-TOIOJOTIYHOIO aHai-
3y 0araTOKOMIIOHEHTHHUX CHUCTEM Ta OOIPYHTYBaHHs MPUHIIUIIB PEryIIOBAaHHS SIKICHOTO 1
KUIBKICHOTO CKJIaJly TYrOIUIAaBKHX HE(QOPMOBAaHUX MaTepiaiiB; JOCIIIKEHHS OCOOIHMBOC-
TeH CTPYKTYpo- Ta (a30yTBOPEHHs KJIIHKEPIB alFOMOXPOMITHHMX IIEMEHTIB 1 BUSBJICHHS
IPOTIKAaHHS MPOLECIB rifparanii Ta (OopMyBaHHS CTPYKTYPH LIEMEHTHOTO KaMEHIO; pO3pO-
OKa TEXHOJIOT1i BACOKOMIITHUX, BOTHETPUBKHUX aJTIOMOXPOMITHUX IIEMEHTIB 1 OETOHIB Ha X
OCHOBI; (hOPMYJIIOBaHHSI BUCHOBKIB; BIPOBA/PKEHHS PE3YJIbTATIB POOOTH B IPOMHUCIIOBICTD
Ta HaBYaJbHUU MPOILIEC.

Anpofanisa pe3yJbTaTiB AucepTaumii. 3araibHi MNOJOKEHHS Ta Pe3yibTaTH AHUCEp-
TalliHOI POOOTH JOMOBIAAIMCH Ta OOrOBOPIOBAIMCH Ha: MIDKHApOJHUX HAyKOBO-
TeXHIYHUX KOH(epeHIisax «TexHomnoris Ta 3acToCyBaHHS BOTHETPHBIB 1 TEXHIYHOI Kepa-
MIKH B IPOMHUCIOBOCTI» (M. Xapkis, 2005 — 2009, 2011 — 2015 pp.); «Po3BUTOK HayKOBO1
Ta 1HHOBALIMHOI AISUIBHOCTI Ha TpaHcnopT» (M. Xapkis, 2014, 2015 pp.); MixHapogHUX
HAyKOBO-TIPaKTUYHUX KOoH(pepeHisx «[HpopMalliifHi TEXHOJIOTII: HayKa, TEXHIKA, TEXHO-
JIOT1s1, OCBITA, 370pOB’s» (M. XapkiB, 2008 p.); « AKTyasibH1 TTpoOJIeMH (P13UKO-XIMIYHOTO
Matepiano3HaBcTBa» (M. MakiiBka, 2013 p.); «Monoap Ta Hayka: PeanbHICTb 1 Maﬁ6yTHe»
(M. HeBinomuccek, Pocisg, 2011 p.); MixkHapoagHux KOHGEPEHINIsSX acmipaHTiB 1 MOJIOAUX
BueHNX «CydYacHi TEXHOJIOTii TYTrOMJaBKUX HEMETAJIeBHX 1 CHJIIKATHUX MaTepiaiBy»
(M. Xapkis, 2009, 2011 pp.); Mixnaponuiii CamcoHIBChKIN KoH(epeHIii «Marepianos-
HABCTBO TYroIutaBKux croiyk» (M. Kuis, 2014 p.); Beepociiicbknx HayKOBUX KOH(EPEH-
iSIX 3 MDKHApOJHOI y4acTio «BucokoTeMieparypHa XiMisl OKCHIHUX HAHOCHUCTEM»
(M. Cankr-IlerepOypr, Pocis, 2013 p.); «II Baiikanschkuii matepiaiozHaBunii Gopym»
(M. Ynau-Ynue, Pocis, 2015 p.); MikHapoJHHX KOHIpecax Mo OyAiBeJIbHUM MaTepianaM
«Ibausil» (m. Beiimap, Himeuuwna, 2006, 2009, 2012 pp.); YkpaiHCbKUX HAyKOBO-
TEXHIYHUX KOH(DEepeHIisax 3 Ml)KH&pO)IHOIO ydacTio «Di3uKo-XiMiuHI TPOOJIEMH B TEXHO-
JIOT1i TYTOIJIABKMX HEMETAJIEBHUX 1 CUJIIKATHUX MartepiaiiB» (M. JHimponeTpoBchk, 2006,
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2011 pp.); «JIpBiBCHKI XiMiuHI unTa"Hs» (M. JIbBiB, 2011 p.), Beceykpainchbkiii HayKoBii
KOH(epeHIlli acripaHTIB Ta MOJIOJUX BUCHHX «XIMiuHI MpobsieMu choroaeHHs» (M. Jlo-
Herpk, 2008 p.); a TakoK Ha HAYKOBO-METOJIUYHOMY CeMiHapi kKadeapu TeXHOJIOTIl Kepa-
MiKH, BOTHETpHBIB, ckia Ta emaneit HTY «XI1l» (2015 p.).

IIy6aikanii. OCHOBHI IOJIOKEHHS Ta HAyKOB1 pe3yJbTaTH JHMCEPTAIiiHOI poOOTH
omyb6uikoBani B 70 HaykoBHX myOiikamifx, 3 HUX: 1 MoHOrpadis, 25 craTeil y HAyKOBHX
(daxoBuX BUIAHHAX YKpaiHu (3 HUX 2 — y BUJIaHHSX, BKIIFOYCHUX Yy MDDKHAPOIHI HAyKOMe-
TpuyHi 0a3u), 10 — y 3aKOpIOHHUX MepioguuHuX (PaxOBUX BUIAHHSIX, 4 MATCHTH YKpaiHH,
30 — y maTepiaax KoH(MEpEHIIIH.

Crpykrypa Ta obcsar aucepramii. [ucepraimiiina po6oTa CKIaJa€eThCs 31 BCTYIY,
8 po3ainiB, BUCHOBKIB, CIIMCKY BUKOPUCTAHUX JHKepes, goaaTkiB. [loBHui oOcsr aqucepra-
itHOi1 poboTu crtaHoBUTH 431 CTOPiIHKY; 3 HUX /4 PUCYHKHU MO TEKCTy; /4 pUCYHKHU Ha
54 cropinkax; 44 Tabnuili o TeKCcTy; 27 Tabnuip Ha 18 cTopiHKaX; CIMCOK BUKOPUCTAHUX
mxepen iHdopmartii 13 278 HaiimenyBanb Ha 30 cropinkax; 13 qonatkiB Ha 37 CTOpIHKAX.

OCHOBHUM 3MICT POBOTH

¥ Beryni 00TpyHTOBAHO aKTyalIbHICTH MPOOJIEMH, MOKA3aHO 3B’ SI30K pOOOTH 3 HAY-
KOBHMH IpOTpaMaMu, TUIaHAMH, TeMaMH, cHOpMYJIbOBAHO METY Ta HANpPSIMKU ii JTOCST-
HEHHs, HAYKOBY HOBU3HY Ta MPAKTUYHE 3HAYCHHS OTPUMAHUX PE3YJIbTATIB, OXapaKTEPH-
30BaHO OCOOMCTHUI BHECOK 3/7100yBaya Ta arnpooariito poooTH.

Ilepmmii po3aisi TPUCBAYEHO aHANI3y MUTaHb, SIKI BU3HAYAIOTh PO3B’SI3aHHS MPO-
0JIeMH CTBOpPEHHS TYTrOILUIAaBKMX HE(OPMOBAHMX MAaTepiajiiB Ha OCHOBI CHOJYK JYKHO3€-
MEJIbHUX €JIEMEHTIB.

[IpoanainizoBaHO MEPCHEKTUBU BUKOPUCTAHHS y Cy4YacHIN MPOMHUCIOBOCTI IIIIHE-
JBHUX BOTHETPUBIB, Y TOMY YMCIl XpoMBMicHUX. HaBeneHO 0COOJMBOCTI MPONECIB, SKI
IPOTIKAIOTh NMPU OTPUMAHHI TaKWX MaTepialiB, MPOaHATI30BaHO MPUHUMUIKA (OPMYBaHHS
BHUCOKHX €KCIUTyaTallliHUX XapaKTEPUCTUK BOTHETPUBKUX IIMIHEIBHUX XPOMBMICHUX (o-
PMOBaHUX BUPOOIB.

Big3znaueHo nepeBaru Ta HEIOJIKH, @ TAKOK Cy4acHi CBITOB1 TE€HJICHIIIT BUPOOHUIIT-
Ba HE)OPMOBAHUX MaTepiaiaiB Ha OCHOBI TiApaTaniiHuX B soKy4uXx. [IpoananizoBaHo oc-
HOBHI BUJM HEOPTaHIYHUX B’SHKYUHUX MaTepialliB Ta 3aMIOBHIOBAUIB, SIKI BAKOPUCTOBYIOTh-
Csl CY4acHOIO MPOMMCIIOBICTIO JJII OTPUMAaHHS TYTOIUIAaBKUX HE()OPMOBAHUX MaTepialliB.
Hanano ananiz mexanizmiB ¢hopMyBaHHs (i3UKO-MEXaHIYHUX Ta TEXHIYHUX BIACTHUBOCTEH
He(hOpPMOBaHMX BOTHETPHBIB y 3aJIe)KHOCTI BiJl YMOB €KCIUTyaTallii. ¥ pe3yibTaTi mpoBe-
JICHOTO aHaJli3y OOTPYHTOBAaHA KOHIIENITyaJhbHa MOYJIMBICTh OTPUMAHHS TYTOIJIaBKHX He-
dbopMoOBaHMX MaTepiaiB HA OCHOBI aJIFOMIHATIB Ta XPOMITIB JTY>KHO3EMEJIbHUX €JIEMEHTIB,
0o0MeXyBaHa HEJOCTATHHOIO BUBYEHICTIO 0AraTOKOMIIOHEHTHUX OKCHJIHHUX CHCTEM, SKI
MICTATH JIaHl CIIOJYKH, 110 HE JI03BOJISIE PO3POOUTH peCcypco- Ta eHepro3oepiraroyy BiTUH-
3HSHY TEXHOJIOT1IO TYyTrOIUIaBKUX He(hOPMOBAHMX XPOMBMICHUX MaTepialiB.

AHami3 HayKOBO-TE€XHIYHOI JITEpPATypH 3 MUTaHb OCOOIMBOCTEH Oyq0BM Oaratoko-
MIIOHEHTHUX CHUCTEM, IO MICTATHh allOMIHATH Ta XPOMITH JIyKHO3EMEJIbHUX €JIEMEHTIB,
MOKa3aB 1X HEJIOCTATHIO BUBYCHICTh K BITYM3HSHUMU, TaK 1 3apyOikHUMU BueHUMH. Oc-
HOBHI BIIOMOCTI Mpo OYyJOBY XpOMBMICHUX CHUCTEM BHUKJIaAeHI y poborax bynaHikoBa
[LII., ToponoBa H.A., bepexxnoro A.C. Ta iHm. BigzHaueHo, 1110 iICHYIOTh CylepeysnuBi
JIaHl 110JI0 ICHYBaHHS JeAKUX OlHApHUX Ta MOTPIMHUX AJFOMIHATHUX, XPOMITHHUX Ta ajto-
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MOXPOMITHUX CIOJIYK, BIJICYTHI JOCTI/DKEHHS 1X KPUCTAJOONTHYHHUX, (PI3MKO-XIMIYHHX,
riIpaBIIYHUX Ta TEXHIYHUX BJIACTUBOCTEH, a TAKOX BUXIIHMX TEPMOIUHAMIYHUX KOHC-
TaHT, 110 YHEMOKJIUBIIIOE TIPOBEICHHS JTOCIKEHb 0araTOKOMIIOHEHTHUX CHCTEM Ha OC-
HOBI aJIFOMIHATIB T XPOMITIB JTy>KHO3EMEJIBHUX €JIEMEHTIB 1 pO3poOKy Ha 1X OCHOBI BOT-
HETPUBKHUX B’ SDKYYUX MaTepialiB MOMi(pyHKIIIOHATLHOTO MpU3HAYEHHS 13 3aaHuM (azo-
BUM CKJIQJIOM.

Takum YUHOM, MEPCIIEKTUBHUM HAIMPSMKOM € PO3po0Ka TyroriaBKux HedopmoBa-
HUX MaTepiajliB Ha OCHOB1 aJIIOMIHATIB JIy’)KHO3EMEJIbHUX €JIEMEHTIB 31 CTPYKTYPOIO IIIITi-
HEJ, B SIKHX CIIOJYKH aJIOMIHIF0 YaCTKOBO 3aMiHeHI Ha cronyku xpomy (l11), mo mo3Bo-
JUTHh HAJATH OTPUMAHUM MaTepiajiaM BHCOKY MIIIHICTh, BOTHETPUBKICTh, CTIHKICTh 10 il
PO3IUIABJICHUX METaIIB Ta IUIaKiB, TEPMOCTINKICTb.

B apyromy po3aini HaBeAeHa XapaKTEpUCTHKA BUXITHUX CHUPOBUHHUX MaTeplaiB,
OOTpYHTOBaHO MOXJIMBICTh BUKOPHUCTAHHS BIAXOJIB B TEXHOJIOTIi B’SDKy4HX MaTepialis,
BU3HAYEHO BUOIp METOAMK €KCIEPUMEHTAIBHUX JOCIIKEHb; HAJIaHO OMHUC PO3PaXyHKO-
BHUX METO/11B, BAKOPUCTAHUX Y IUCEPTaLIHIA POOOTI.

[Ipu mocnimxeHHI mijcucTeM OaraTokoMnoHeHTHOI cucteMu (Mg, Ca, Sr, Ba)O —
Al;03 — Cr;03 1 po3po0iii TEXHOJIOTIT aTIOMOXPOMITHHX IIEMEHTIB Ta OETOHIB Ha iX OCHOBI
BUKOPUCTOBYBAIKCS TaKi CUPOBUHHI MaTepiaiu: MarHiil ByrjaeKUCIUid OCHOBHUI BOJHUIMA
(T'OCT 6419-78); Byrnekucnuii kanbiiii Texaiaauii (I'OCT 4530-86); Byriekuciuii cTpo-
Hiii Texuiuanii (TY 95-2326-91); Byrnekucnuit 6apiit texuiuauii (OCT 2149-75); riu-
Ho3eM MeTanypriauii mapku ['-00 (TOCT 30558-98); oxcun xpomy (III) mapxku YA
(T'OCT 2912-79); nopormok nepukinazopuii [1TTE-92 (IT'OCT 24862-97-99); xpeiina Lllebe-
muacbkoro pomoeumia (TOCT  12085-88); xpomitoBuii  koHueHTtpar [liBaeHHO-
Capaniscekoro pogosumia (TY 14-9-144-77); xanpLiHBMICHI BIAXOAM BOJOOYMIICHHS Ta
BIJIX1J] BIATPALIbOBAHOTO aJIOMOXPOMOBOTO KaTajlli3aTOPy MapoNoOBITPSAHOI KOHBEPCIi BYT-
neBoauiB JIIAII-14C IIpAT «CeBepoaoneribke 00’eananns A3om» (M. CeBEPOIOHEIIBK,
Jlyrancebka 0071.); OapiliBMiCHI BiJX0a1 BUPOOHMIITBA aMiHOKarpoHoBoi kuciaotu JIT «3a-
BOJI XiMiuHMX peakTuBiB» HTK «lHCTHTYT MOHOKpHCTaTIBY (M. XapKiB).

JlocikenHs Oy1oBH migcucTeM OararokommnonentHoi cucremu (Mg, Ca, Sr, Ba)O
— Al;,03 — Cr,03 BUKOHYBAJIOCH 13 3aCTOCYBAaHHSAM CYYaCHHUX TEPMOJWHAMIYHUX, T€OMET-
PO-TOMOJIOTIYHUX Ta (PI3UKO-XIMIYHUX METOAIB aHai3y. EkciepuMeHTanbH1 AOCT1HKEHHS
¢$a30BOTO CKJIaTy Ta MIKPOCTPYKTYPH MaTepiajliB MPOBOIUIUCH 3 BUKOPUCTAHHSIM KOM-
IUJICKCY arapaTypHUX METOAIB (hi3HMKO-XIMIYHOTO aHali3y: peHTreHoda3oBoro (audpaxkTo-
metp «JIPOH-3M»), mudepentiiino-tepmiunoro (nepuBatorpad Q-1500] cucremm
F. Paulik — J. Paulik — L. Erdey), IY-cnekTpockorii (iHppauepBoHHid Qyp’€-CIEKTPOMETP
Tensor 27), nerporpadiunoro (yHiBepcanbHul gocaigHuibkuii Mikpockorn NY-2E), enek-
TpoHHO-Mikpockomiunoro (JSM-840 scanning miCrosCope ta pacTpOBHi €JICKTPOHHHUNA Mi-
Kpockon — Mikpoanainizatop PEMMA-101A).

®di3uKo-MexXaHiuyH1 BUMPOOYBAHHS IIEMEHTY MPOBOJMINCS 3T1IHO METOJAUKHA MaJIUX
3pa3kiB M.I. CrpenkoBa, a onTUMajbHI CKJIaAu HeMeHTy — y BiamosigHocTi 3 JCTY
EN 196-(1, 3, 6):2007 «MeTtoau BUnpoOyBaHb IIEMEHTIBY». TEXHIYHI BIaCTUBOCTI pO3pO0-
JICHUX MaTepialliB BU3HAYAINCh 3a CTAaHJAPTHUMH METOJUKAMHU: BOTHETPHUBKICTh — 3a
ISO 528:1983, trepmocrtitikicts — 3a 'OCT 7875.2-94, temnepatypa nouatky nedopmarrii
nig HaBaHTaxkeHHAM — 3a ['OCT 4070-2000, ctyniHb po3MiITHEHHS — 32 BEJIMYMHOKO 3MeE-
HITICHHSI MEXaHIYHOI MIITHOCTI TIPY IMiIBUIICHH] TEeMIepaTypu, TEPMIYHUN KOE(III€HT JIi-
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HIHHOTO PO3LIUPEHHS — TUIATOMETPUYHUM METOJIOM 3a JOMOMOTO0 KBaplIOBOTO JIUJIATO-
metpy HAKB-5A, nmiako- Ta METaIOCTIMKICTh — CTATUYHUM METOJIOM 3a TJTMOMHOIO MPOHHU-
KHCHHS.

MaremaTtnuHa 00poOKa eKCepUMEHTANbHUX JaHUX 3/1MCHIOBANIACS 3 BUKOPUCTAH-
HSIM CHMILIEKC-TPAaTyacTOr0 METOAY IJIaHYBaHHS €KCIEPUMEHTY Ta METOJIIB MaTeMaThy-
HOi CTaTHCTUKHA 3 BUKOPUCTaHHSAM mporpamHux mnaketiB Microsoft Office Excel Ta
Triangle 1.0.

Tperiii po3ain npucBsueHut po3poOlll TEOPETUYHUX OCHOB CTBOPEHHSI TYTOILIABKUX
He(OPMOBAaHUX MaTepialliB HA OCHOBI AJTFOMIHATIB 1 XPOMITIB JTy>KHO3EMEIbHHIX CICMEHTIB.

Jl7is IpoBeIeHHS TEPMOIMHAMIYHOTO aHai3y y 0araTOKOMIOHEHTHUX MiICHCTEMAax
okcuanoi cuctremu (Mg, Ca, Sr, Ba)O — Al,03 — Cr,0O3 po3paxoBaHi TepMOIUHAMIYHI KOH-
CTaHTHU OIHAPHUX 1 TPUKOMIIOHEHTHHUX ATIOMIHATIB 1 XPOMITIB JTYKHO3EMEIIbHUX €JIEMEH-
TiB, K1 BIZICYTHI B IOBIJKOBIH JiTEpaTypi, 1 CHCTEMaTH30BaHa 0a3a TEPMOJAMHAMIYHUX J1a-
HUX CIIOJYK, IO BXOJSATh JO CKJIaay 0araTOKOMIIOHEHTHOI cHcTeMH. BcraHoBieHO, 10
OTPUMAaHI TEPMOJIMHAMIYHI JaH1 aJIEKBATHO KOPEIIOIOTHCS BCEPEIHHI MIATPYI — aHAJIOTIB
QJIIFOMIHATIB 1 XPOMITIB JIy’)KHO3EMEJIbHUX €JIEMEHTIB, 10 BKa3ye Ha iX TEPMOJAMHAMIUHY
1o/110HICTh 1 IOCTOBIPHICTh OTPUMAHUX pe3yibTaTiB. [IpoBeaeHo TepMoarMHAMIYHI po3pa-
XYHKH WMOBIPHOCTI MPOTIKAHHS OOMIHHUX B3a€MOJIIN, sIKI OOYMOBIIIOIOTh HasIBHICTH KO-
HOJ B 0araTOKOMIIOHEHTHUX CUCTEMax, L0 MICTATh aJIOMIHATH 1 XPOMITH JTY>KHO3EMETb-
HUX €JIEMEHTIB, II€ 03BOJIsIE€ MPOTHO3YBAaTH OTPUMAHHS Ha OCHOBI CHiBICHYIOUUX (pa3 BO-
THETPUBKHUX B’ SDKYYHMX MaTepialiiB 3 KOMIUIEKCOM 3aJIaHUX €KCIUTyaTallliHUX XapaKTepucC-
TUK Ta OETOHIB Ha iX OCHOBI.

YTouneHo 0ynoBy TpukomnoneHTHOI cuctemu CaO — Al,O3; — Cr,03 B 0o6sacTi cy0-
colliyca 3 ypaxyBaHHSIM HasBHOCTI TpukoMmoHeHTHOI crionyku CagAlsCr,015 1 BcTaHOB-
JICHO, 1110 CHUCTEMa PO30MBAETHCS HA 9 eleMEHTApHUX TPUKYTHUKIB, MOOYAOBAHO TOIOJIO-
riuauii rpad ix B3a€MO3B 3Ky, IPOBEJICHO aHaJI3 CUCTEMH 1 BUSBJICHO, IO ONITUMAJILHUM
3a T€OMETPO-TOMOJIOTIYHUMH XapaKTEPUCTUKAMH 3 TOYKH 30py OTPUMAHHS BUCOKOMIII-
HUX, BOTHETPHUBKUX B’SDKydWX MarepianiB € eneMmeHTapHuid TpukyTHUK CaCr,0s4 —
CaA1204 — CaAl407.

BcraHoBneHo OymoBy MEpCHEeKTUBHUX TPUKOMIOHEHTHHX cucteM SrO — Al,Oz —
Cr;03 1 BaO — Al,O3 — Cr,03. Bigznaueno, mo cucrema SrO — Al,O3 — Cr,O3 po30nBaeTh-
csa Ha 7 enemeHtapHux TpukyTHHKIB. Cuctema BaO — Al,O3 — Cr,0O3 po30uBaeThes Ha
8 enmeMeHTapHUX TPUKYTHUKIB. Tomnosoriunuii rpad B3a€MO3B’SI3Ky €JIeMEHTApHUX TPUKY-
THHUKIB 000X CHCTEM SBJISIE COOOI0 HU3KY BEPIIHH, 1110 YKJIaJCHI Ha MPAMY JIHIIO.

[IpoBeaeHO aHami3 CHCTEM 1 BCTAHOBJIEHO, [0 B TPUKOMIIOHEHTHI1N OKCHUIHIN CHC-
temi SrO — Al,O3; — Cr,O3 onTuMalIbHUM 3a T€OMETPO-TOTIOJIOTTYHUMH XapaKTEPUCTUKAMH
3 TOYKW 30py OTPUMaHHS BOTHETPHBKHX B’ SDKYYMX MaTepialliB € eIEMCHTApHUN TPHUKYT-
UK SrCr04 — SrAl,O4 — Sr3AlLO¢. ¥V TpukomnonenTHil cuctemi BaO — Al,O3 — Cr,03 3a
JOTIOMOT'OI0 TEPMOJAMHAMIYHUX PO3PaxXyHKIB Ta €KCIIEPUMEHTAIBLHUX JOCTIIKEHb CIPOC-
ToBaHO icHyBaHHs cnioiayku BasAl,Cr,019. 3a pedynbTaraMu JOCTIHKCHD Y JaHild CUCTEMI
BU3HAUEHO 00JIaCTh, ONTUMAJIBHY 3 TOYKH 30pY OTPUMAaHHS IIEMEHTIB 3 KOMILJIEKCOM 3a-
JTAHUX eKCIuTyaTaliitaux xapakrepuctuk: BaAl,0, — BaCr,04 — BasAl,Os — BasCryOe.
OOpaHi B aIFOMOXPOMITHHX CUCTEMaxX e€JIeMEHTapH1 TPUKYTHUKH MAlOTh 3HAUHY IUIOILY, a
TaKOX BKJIIOYAIOTh (pa3u, sKI MalOTh BEJIMKY MMOBIPHICTH ICHYBaHHS, 110 OOYMOBIIIOE iX
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CTallJIBHICTh, a 3HAYUTh, HAJIMHICTH BIITBOPIOBAHOCTI BJIACTUBOCTEH IPH IPOBECHHI
€KCIIePUMEHTAJIbHUX JIOCIII>KEHb.

Ha mizncraBi mpoBeACHUX TEOPETUYHUX PO3PAXYHKIB BCTAHOBJICHO MOAIOHICTH Oy-
JIOBU aJTFOMOXPOMITHHX CHCTEM B 00JIacTi cyOcosmiayca, 1o BKa3ye Ha aIeKBATHICTh MPO-
BEJICHHS PO3PaxXyHKIB Ta 00YMOBJIIOE€ CTaOUIbHI TEXHOJOTIUHI TTapaMeTPpU CUHTE3y BOTHE-
TPUBKHUX B SDKYUHX MaTepiaiiB Ha OCHOBI IX KOMIO3HIIIH.

BHacnigok HEMOKIIMBOCTI CITIBICHYBaHHSI OCHOBHUX (Da3 amOMOXpPOMITHHUX IIEMEH-
TIB 3 KOPYHJIOM, NIEPCIEKTUBHUM € BUKOPUCTAHHS SIK allbTEPHATUBHOTO BOTHETPUBKOTO
3alOBHIOBAYA MIEPHUKIIA3y, SIKUHA BIAPIZHAETHCS BUCOKOIO TEPMIYHOIO 1 TEPMOIUHAMIYHOIO
CTIMKICTIO, @ TAKO 3/IaTHICTIO YTBOPIOBATH NPU TEMIIEpaTypax eKCIUTyaTallii IIMiHeIbH]
CIOJYKH (aJIOMiHATHI a00 XpOMITHI), SKi IMiABHIIYIOTh BUCOKOTEMIIEPATYPHI €KCILTyaTa-
IifHI XapaKTEepPUCTUKHU TYTOIUIABKUX HE(POPMOBAHUX MaTepiaiiB, 10 OOYMOBUIIO HEOO-
X1IHICTDh PO3IIIAAY CyOCONIAYCHOI OyJOBH alOMIHATHUX 1 XPOMITHHX OKCHIHUX CHCTEM
Jy>KHO3EMEJIbHUX €JIEMEHTIB.

B noBHOMY 00cs131 ipeicTaBlIeHO CyOCOMIAYCHY Oy/10BY TPUKOMIIOHEHTHUX AJIFOMI-
HaTHUX cucteM MgO — SrO — Al,O3 1 MgO — BaO — Al,O3 3 ypaxyBaHHSIM Y iX CKJIaJi
TPUKOMITOHEHTHHUX CTIOJYK. BeTaHoBieHo, 1o cyocomiaycHa 6ynoBa cuctemu MgO — SrO
— Al,O3 xapakTepu3yeThcsi HassBHICTIO 11 eleMEHTapHUX TPUKYTHHKIB, HAHOIBIINI 1HTE-
pec npenacrapisie TpUKyTHHK MgO — SrAl,O4 — Sr3AlLOg, y sikoMy afoMiHATH CTPOHILIO
CHIBICHYIOTH 3 nepukiiazoM. TpukommnonenTHa cucrema MgO — BaO — Al,O3 po36uBaeTs-
cs Ha 11 eneMeHTapHUX TPUKYTHHKIB. 3 TOYKU 30py OTPUMAHHSI CIEIIaIbHUX BOTHETPUB-
KHX HIMIHENbHUX B SKY4YMX MarepiaiiB 1 KOMIIO3ULIMHUX MaTepiaiiB Ha X OCHOBI Ipea-
CTaBIIs€ IHTEpeC ejaeMeHTapHuil TpukyTHuK BaAl,04 — MgAIL,O4 — MgO 3 MakcHMaJIbHOTO
wioinero icHyBaHHs (430,45 %o), 10 CKiIaay SKOrO BXOSTH TiJPaBIiYHO aKTUBHUH allio-
MIHAT Oapilo, a TaKOX BOTHETPUBKA MarHe3laJibHa LIMIHEIb Ta MEPUKIIA3, M0 J03BOJIE
OTPUMYBATH TYTOIUIaBKI He(OpMOBaH1 MaTepiajii Ha OCHOBI HIMIHEIBHOTO IIEMEHTY 1 Ie-
pUKIIa3a SK 3aroBHIOBavYa. BiIMIHHICTE y CyOcomiaycHii OyZ0Bi 3a3HAYEHUX TPUKOMIIO-
HEHTHHX CHUCTEM OOYMOBJICHA HAsBHICTIO TPUKOMIIOHEHTHHUX CIIOIYK PI3HOTO OKCHIHOTO
CKIIay.

BigzHadueHO TEpCHEeKTUBHICTh JOCTIIKEHHS CyOCOJIYCHOI OYIOBH TPHUKOMIIO-
HEeHTHUX XpoMiTHHX cucTteM MgO — SrO — Cr,03 i MgO — BaO — Cr;03, sxi € momio-
HUMU. BCTaHOBIEHO, IO OJHOOCHOBHI XPOMITH Jy’KHO3EMEIbHUX €JEMEHTIB CIIIB-
ICHYIOTh OZIMH 3 OJIHHM 1 3 MIEPUKIIa30M Y BCbOMY JOCIIPKyBAaHOMY 1HTEPBaJIl TEMIIEPATYP
(1400 — 1700 °C), mo ooymonroe po3outts cucremu MgO — SrO — Cr,03 Ha 3 enemeH-
TapHUX TpUKyTHUKA, a cucteMu MgO — BaO — Cr,03 — Ha 4 enleMeHTapHUX TPUKYTHHKA.

[TpoBeneHuit TepMOIMHAMIYHUN aHaI3 OOMIHHUX TBEpI0(ha3HUX PEaAKId y TPUKO-
MIIOHEHTHUX OKCUJHHMX CHUCTEMax, IO MICTATh AJIFOMIHATH 1 XPOMITH JTY>KHO3EMEIbHUX
€JIEMEHTIB 0OOyMOBUB NEPCHEKTUBHICTh TE€TpaeApalii YOTUPUKOMIIOHEHTHHX aJTOMOXpPO-
MITHHUX CHCTEM, SIKI € OCHOBOIO JJIsl pO3pOOKH CKJIaJiB BUCOKOMIITHUX BOTHETPUBKUX HE-
(dbopMOBaHKMX MaTepiaiiB, CTIHKUX A0 Aii arpeCuBHUX (hAKTOPIB.

YTouHeHo cyOconiaycHy OynoBYy 4YOTHUPUKOMIOHEHTHOI cuctemu MgO — CaO —
Al;,0O3 — Cr,03, sika po30uBaeThes Ha 14 enemeHTapHuX TeTpaeapis (puc. 1, a). BcraHosie-
HO, 1110 HaOLIbIMN 00°eM (185,76 %o0) Ta HaliMeHIINI CTyMmiHb acuMeTpii (2,55 BiAH. O11.)
mae tetpaeap CaCr,04 — CaAl,04 — MgAIL,O4 — MgO.
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a) MgO — CaO — Al203 — Cr203 6) MgO — SrO — Al,03 — Cr203

B) MgO - BaO — Al,03 — Cr203

Pucynok 1 — Cy6comnigycHa 0ya0Ba YOTUPUKOMIIOHEHTHUX aTFOMOXPOMITHUX CUCTEM

da3wm, sAKi BXOJATHh IO CKJIaJy JAHOTO TeTpaeapa, MaloTh HANO1IbITy HWMOBIPHICTH
icnyBanHs B cuctemi (0,2362; 0,072; 0,1322 u 0,2001 BimH. 0. BiMOBIAHO), IO € OCHO-
BOIO JIsl pO3pOOKH TEXHOJIOTIT TyroruiaBKux He)OpMOBAHMX MaTepiaiiB HAa OCHOBI Kallb-
I[IEBOTO ATFOMOXPOMITHOTO IIEMEHTY 3 MEPHKJIA30M, SIK 3allOBHIOBaYeM, 0€3 CreIliaJbHUX
OpUIOMIB 11010 3a0€3MeYeHHs] BHCOKOI TOYHOCTI JO3YBAHHS BHUXIJHUX KOMITOHEHTIB.
B mporeci ciayx06u y ckiaal TyromiaBKoro HehOpMOBAHOTO MaTepially CHHTE3YEThCS
urminenb MgAI,Oy, 1110 He MPU3BOIUTH 0 MOTIPIICHHS eKCILTyaTalliiHAX XapaKTePUCTUK
OTPUMYBAHOTO KOMITO3HTY.

BceranoBieno cy6comigycHy OyJoBY MEpCIEKTHUBHOI YOTUPUKOMIIOHEHTHOI CHCTE-
mu MgO — SrO — Al,O; — Cr;03, sika po30uBaeThcsl Ha 14 eleMEHTapHHUX TeTpae/piB
(puc. 1, 0). nst oTpuMaHHs TYroIUIaBKUX HE(POPMOBAHUX MarepiajiiB 3 KOMIUIEKCOM 3a-
JAHUX CKCIUTyaTallliHUX XapaKTEePUCTHK Ha OCHOBI KoMImo3uiii Terpaeapa SrzAl,Os —
SrCr;04 — SrAl, 04 — MgO 3i 3naunuM 06’ emoM (148,05 %o) morinpHO HepeabdadaT cre-
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1aJIbHI TPUHOMU MO 3a0€3MeYEHHI0 BUCOKOT TOYHOCTI JO3yBaHHS BUXIJIHUX KOMITOHEHTIB
BHACJIIJIOK IIABUIIEHOIO CTyIeHs acumeTpii (3,62 BigH. o1.).

Busnaueno cy6comninycHy OyaoBy doTHpukoMmoHeHTHOI cuctemu MgO — BaO —
Al;0O3 — Cr,03, sika po3buBaeThcs Ha 16 eeMeHTapHHX TeTpaeapis (puc. 1, B). Bigznaue-
HO, IO JUIsl OTPUMAaHHS TYTOIIaBKUX He()OPMOBAHMX MaTepiaiiB IiJBHIIECHOT MIITHOCTI
JOLUTHO BUKOPHCTOBYBATH KOMITO3UIIIT eleMeHTapHux TerpaeapiB BasAl,Os — BasCryOs
— MgO - BaAl;,04 i BaAl;O4 — BazCr,06 — BaCr;O4 — MgO, 10 ckiany sKux BXOASTH TiJI-
paBmiuHo akTuBHI BasAl,Os i BazCr,0s. Onnak He3nauni 00’emu icHyBanHs (54,15 Tta
99,61 %o BIAIOBIIHO), & TAKOXK IMiIBUIICHI cTyIeHi acuMeTpii (4,23 Ta 3,60 BigH. 01, BiJI-
MOBIIHO) OOYMOBIIIOIOTH HEOOXIJHICTH TOYHOTO JO3YBaHHS BUXIJIHHUX KOMIIOHEHTIB SIK
IIPU CUHTE31 KJIIHKEPIB 3aJaHuX CKJIadiB, TaK 1 MpHU po3poOIll CKIAIiB TYroIjaBKOTO He-
(dhopMOBaHOTO MaTepiany 3 BUKOPUCTAHHSIM IMEPUKIIa3a SK 3all0BHIOBAYA.

Y derBepTOMY PO3diJii HABEACHO PE3YJIBTATH CKCIEPUMEHTAIBHHUX IOCIITKCHB
OyZ10BU 0araTOKOMIOHEHTHUX aJTIOMOXPOMITHUX CHUCTEM.

ExcrieprMeHTansHO MIATBEPIKCHO ICHYBAHHS B ONTHMAIBHUX OOJIACTAX TPHU- Ta
YOTHPUKOMITOHEHTHHX OKCHIHHX CHCTEM KOHOL, TpI/IKYTHI/IKlB Ta TeTpaez[plB o 3abe3-
MEYYIOTh CHIBICHYBaHHS T1JIPaBIiYHO aKTUBHUX 1 BOTHETPUBHHUX (a3, sSKI € OCHOBOIO
OTPUMAaHHSI TYTOIIABKUX HE(POPMOBAHUX MaTEpialliB.

OOrpyHTOBAaHO MPUHIMUIIN PETYJIOBAHHS SIKICHOTO Ta KIJIbKICHOTO CKJIaQy TyroIlia-
BKUX HE()OPMOBAHUX MaTepialliB.

BcranoBnieHo, 1o jis OTpUMaHHs TYTOIUIaBKOro He()OpPMOBAHOrO Marepiaay Ha
OCHOBI KaJIBI[IEBOTO aJTFOMOXPOMITHOI'O LIEMEHTY 3 MEPUKIIA30M, SIK 3allOBHIOBaYeM, (eJe-
meHtapauii Terpaeap CaCr,04 — CaAl,04 — MgAILO4 — MgO) morineHo KopuryBatu (ha-
30BUH CKJIaj LeMeHTy y Oik Oiabinoro Bmicty CaCrpOs, a 3arajJbHHM CKJIaJ KOMITO3HITIT
Mae MICTUTH He MeHue 75 mac. % mnepukiasy (puc. 2, a). KpiM Toro, npu yTBOpeHHI B
npoliecax rijpatarii MeMEeHTy TiapariB rimHo3emy, mimiHens MgAI,Os cuHTe3yeThes B
CKJIaJIl TYTOTUIaBKOTO HE(hOPMOBAHOTO MaTepially B MPOIECI CITY>KOU.

BiaznaueHo, 1o AJi1 OTpUMaHHS TYTOIUIaBKUX HE(OPMOBAHMX MaTepialiiB HA OCHO-
Bl CTPOHIIIEBOTO aJIFOMOXPOMITHOIO LIEMEHTY 1 NIEpUKJIIas3a, sk 3arOBHIOBAYa, (€JIeMEeHTap-
uuii epaeap SrzAl,Os — SrCr,O4 — SrAl,O4 — MgO) mowinbHEM € 301IBIICHHS BMICTY
SrAl;O; i minimizanis BMicTy Sr3AlOg y ckitai eMeHTy, Ipy IbOMY BMICT 3aIlOBHIOBaYa
y CKJIaJll KOMITO3HULIIi MOK€E BapitOBaTUCS B IIMPOKUX MeXaX, OCKIIbKUA TeMIeparypa IJa-
BJICHHs Takux Kommo3uiii monax 1700 °C (puc. 2, 0).

JUist CTBOpEHHS TYrOIUIaBKMX HE(OPMOBAHUX MaTepialiiB Ha OCHOBI Oapi€eBUX ajto-
MOXPOMITHHUX IIeMEHTIB (eraemeHTapHi Terpaeapu BazAl,Os — BazCr,0s — MgO — BaAl,O,
i BaAl,O4 — BazCr,0s — BaCr,0, — MgO) mouinsHo 30imbiryBatu BMicT BaAl,O,4 y ckmazi
LHEMEHTY K HalOLIbII TAPABIIYHO AKTHBHOTO 1 BOTHETPUBKOTO KOMIIOHEHTA, a OETOHM
CTBOPIOBATH  HU3BKOIIEMEHTHUMHU JUIA  TIJABUIIECHHS TEMIEpaTypu  eKCIuTyaTarlii
(puc. 2, 6, B). [Ipu 1boMy B pa3i yTBOPEHHsI B MPOIIEC] TiapaTarlii aJlFloMOXPOMITHOTO I1e-
MEHTY TIAPOKCHUJIIB XpOMY B CKJIaJAl KOMIO3ULII NpHU CIIy)KO1 CHHTE3Y€ThCA IIIMIHENb
MgCr;0., sxa nigBUIILY€e BOTHETPUBKICTh OTPUMAHOI KOMITO3HIII1.

Ha 6a3i po3paxyHKiB BITHOCHOT €JICKTPOHETATHBHOCTI BCTAHOBJICHO YMOBH MPOSIBY
NOTPIHHUMH AJIIOMIHATAMU 1 XPOMITaMHU JTYKHO3EMEJIbHUX €JIEMEHTIB B SKyUHX BJIACTH-
BOCTEH.
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B) BaAl,O4 — BaCr.04 — MgCr204 — MgO r) BaAl;04 — BaCr204 — BazCr,0s — MgO
Pucynok 2 — [Tof0XeHHST €BTEKTHK Y YOTUPHUKOMITOHEHTHHX Tepepizax

BI/IBHa‘leHO, 110 CIIOJIYKH MgSI’A110017, MgsrzAlzzogs, MgBaAI10017,
MgsBaAl14025 He yTBOPIOIOTH IIEMEHTHOTO KaMEHIO Yepe3 Majly PeakiiiiHy 37aTHICTh 110
BigHomeHHo 10 Boau. Cronyku MgCaszAlsO19, CasAl4Cr,015 TpOSIBISAIOTH TiapaBIiuHy
aKTHUBHICTh, MPU IIbOMY, BPaXOBYIOUM MIJBUIIEH] 3HAYEHHS BIJHOCHOI €JIE€KTPOHEraTHB-
HOCTI, JaHU# TIpoliec OyJie MPOTIKATH TUTHKY MTPU aBTOKJIABHIM 00pOOIIi.

OTpumaHi J1aHi y3rOJKYIOThCS 3 KPUCTATOXIMIYHOK OYJOBOIO TPUKOMITOHEHTHUX
crionyk. Tak, MOTpiifHI alOMIHATH JIY)KHO3EMEIbHUX €JIEMEHTIB MaloTh IIUIbHI reKcaro-
HaJbHI 200 POMOIYHI YIAKOBKH LIIMIHEIBHOTO TUITY, aCOIallls 3B A3KIB MK SIKUMH BKpau
BUCOKA. 3/1aTHICTh PO3PUBY TaKUX 3B’S3KIB 1 YTBOPEHHS aKBAKOMILIEKCIB y IIUX CIIOIyKax
€ TIPAKTUYHO HEMOXJIMBUM, OCKIJIBKH B’SDKYYl BJIACTUBOCTI, B MEPILY Yepry, MOB’s3aHi 3
HEPETYJISPHICTIO CTPYKTYpH CIOJYK. BOyJ0ByBaHHS B CTPYKTYPY aJlOMIHATIB 130BaJICHT-
HUX 10HIB XpOMY MPU3BOJIUTH JI0 YACTKOBOI JedopMaliii KpUCTATIYHUX TPATOK 1 3MEHIITY€E
MILIHICTh 3B’A3KIB MI>)K aHIOHHUMH TpYyINaMH, 1110 3a0e3neuye HasgBHICTh B SDKYUUX BIACTH-
BOCTEH y aJTIOMOXPOMITIB JIY>)KHO3EMEIbHUX €JIEMEHTIB.

Y m’saromy po3aiji HaBeneHI pe3yibTaTH ONTHUMI3AIli CKIAJIB aTFOMOXPOMITHUX
LIEMEHTIB Ha OCHOBI 3alPONIOHOBAHUX TEOPETUYHUX MPUHIIHUITIB.
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Ha mingcraBi jaHux perpeciiHOro aHajizy Ta pe3yJbTaTiB (pi3MKO-MEXaHIYHUX BH-
npoOyBaHb BCTAHOBJICHO, IO JJIsi OTPUMAaHHS aJIOMOXPOMITHHX IIEMEHTIB ITiBUIICHOI
MIIIHOCTi Ta BOTHETPUBKOCTI HAUOUIBIINH 1HTEpEC MPECTABISIOTh:

— y mepepizi CaCry04 — CaAl,O4 — CaAl4O; — cxkmaam, mo mictsath CaAl,O4 B Kinb-
kocti 10 — 50 mac. %, CaAl4;O7 — no 40 mac. %, CaCryO4 — 30 — 70 mac. %;

— y mepepizi SrCr,04 — SrAlL,O4 — Sr3AlO6 — ckitamu, mo Mictsath SrAl;O4 B Kijb-
kocti 10 70 mac. %, Sr3Al,O0g — 10 20 mac. %, SrCr,O4 — 40 — 70 mac. %;

— y nepepizi BaAl, O, — BazAl,0s — BaCr,04 — BasCr,0p — ckmamu, 1mo MiCTATh
BaAl;O, B kimbkocti 40 — 80 mac. % ta BasCr,0¢ B kinmbkocTi 20 — 60 mac. %.

Pesynbratu ¢i3uko-MexaHIuHUX BUIPOOYBaHb ONTHUMI30BAaHUX CKJIAJIB aTIOMOXPO-
MITHHMX IIEMEHTIB HaBeJIeH1 y Ta0. 1.

Tabmuus 1 — @i3uko-MexaHiuHi Ta TEXHIYHI BIaCTHBOCTI PO3POOICHUX aTFOMOXPOMITHUX
IIEMEHTIB ONTUMAJIBHOTO CKJIATY

Byt aFoMOXpOMITHUX IIEMEHTIB
IToka3anku — — —
KaJbLi€BUH CTPOHITIEBUI OapieBuii
Ximiunuii ckiazg, mac. %
CaO 31,22 - -
SrO - 48,95 -
BaO - - 63,02
Al203 32,26 27,27 32,00
Cr,03 36,52 23,78 4,98
BonmorieMeHdTHE BiIHOIIEHHS 0,27 0,29 0,23
Tepminu TyxaBiHHS, TOA-XB
— [I0YaTOK 1-45 1-00 0-25
— KiHELb 3-15 2-20 0-55
I'panuns minHOCTI 1pu cTrcKy, MI]a,
y BIIll TBEpIHEHHS
—1 no6a 27 31 39
— 3 nobu 41 44 51
— 7 nio 49 52 56
— 28 nid 59 56 79
['panuts MiITHOCTI TP BUTHHI Y Billi
28 16 TBepaHenHs, Mlla 6.4 6.3 6.5
Boruetpuskicts, °C 1900 1750 1800

3a pe3yapTaTaMy BHUITYCKY 1 CTaHIAPTHUX BUIPOOYBaHb €KCTICPUMEHTAIBHUX Iap-
T aTFOMOXPOMITHHUX IIEMEHTIB X PEKOMEHJOBAHO /i1 BUTOTOBJICHHSI BOTHETPUBKUX Oe-
TOHIB, TOPKPET-MAC, a TAKOXK MEPTEIIB JIJIsl 3aCTOCYBAHHS Y BUCOKOTEMIIEPATYPHHUX arpe-
rarax pi3HUX raily3eil MPOMHCIOBOCTI.

[TopiBHSIHHS eKCIUTyaTaIlliiHUX XapaKTEPUCTHK PO3POOJIEHUX LIEMEHTIB 3 TPaIuIliii-
HUMH BHCOKOTJIMHO3eMHHMMH (Ta0Jj1. 2) BKa3ye Ha X KOHKYPEHTOCIIPOMOKHICTh TIPU BUKO-
pucTaHHi y yTepoBKax BUCOKOTEMIIEPATYpHUX TEIUIOBHUX arperaris, a TAKOXK MPH BUKO-
HaHHI PEMOHTHO-BIJHOBJIIOBAILHUX POOIT METOJIOM TOPKPETYBAHHSI.

Y mocroMy po3aijii HaBeIEeHO Pe3yJbTaTU JOCIIKEHb TPOIeciB (ha30yTBOPEHHS
PO3pOOJICHUX ATFOMOXPOMITHHUX 1IEMEHTIB.

BcranoBiieHo, 1110 y CHPOBMHHUX CyMillax, siki BkiodaroTe CaCOj3, SrCO3, BaCOs,
Al;03 1 Cry03, B3THX Y 33JaHOMY CTEXIOMETPHYHOMY CITiBBIIHOIIICHHI, B3a€EMOIii OKCHTY
JY>KHO3EMEJIbHOTO €JIEMEHTY 3 OKCHIAMHU aJIOMIHIIO 1 XpOMY 3 MOMITHOIO IIBHAKICTIO
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NMo4YMHaTh NMpoTikaTh Bxke npu 900 °C Ta MOBHICTIO 3aKIHUYIOTBHCS MPH TeMIepaTypax
1300 — 1500 °C dbopmyBaHHsIM 3a1aHOTO (ha30BOTO CKIIAY.

Tabmuus 2 — [lopiBHsIIbHA XapaKTEPUCTHKA BOTHETPUBKUX [IEMEHTIB

Tepminu TyXaBiHHS, ['panwuIIsg MIITHOCTI TIPH CTUCKY, Boruer-
Bug uemenry | CB rOJ.-XB. MIla, y Biwi, 116 PHUBKICTB,
0YaTOK KiHeIlb 3 7 28 °C
BILI c 2-00 5-00 35 40 34 1670
(Ykpaina)
Ciment Fondu
Lafarge C 4-00 5-30 45 50 43 1300
(Dpanmis)
Alcoa CA-14M
N I 4-40 5-50 35 50 40 1550
Gorkal-70- 1 ¢ 1-10 2-10 40 50 40 1580
([osnbIa)
Refcon I 3-00 5-30 35 40 38 1540
(I'epmanis)
CACr-uement C 1-45 3-15 41 49 59 1900
SrACr-nemeHT C 1-00 2-20 44 52 56 1750
BACr-uiemeHT C 0-25 0-55 51 56 79 1800

[Ipumitku: CB — croci6 BupobuunTBa kiaiHkepy (C — crmikanas, [1 — mraBneHHs )

Big3naueHo, 1m0 1S BCiX 3HAYEHb TEMIEpaTyp MBHAKICTH B3aemomiil (1) okcumis
JTY>KHO3EMEJIbHUX €JIEMEHTIB 3 OKCHJIaMH aJTIOMIHIIO 1 XpOMY 33JI0BIJIHO OIHUCYETHCS PiB-
HsaHHIM [iHCTHiHra-bpoyHmTeiina. ['padiuna 3anexnicts | = f(t) € Onau3pKorO 1O NiHIN-
HOT, [0 CBIIYMTH MPO MEpeBakHO MUDY31MHUIN XapakTep B3aeMOJIl OKCHIB. Y MOYaTKO-
BUI Mepioj] MPOTIKaHHS MPOIECY MBUJIKICT JIMITYEThCS XIMIYHOIO B3a€EMOJIIEI0 KOMIIO-
HEHTIB CUPOBHUHHOI CyMIII1 Ha MEXI1 po3AuTy (a3 1 TUIbKH HICHs yTBOPEHHS Oe3nepepBHO-
ro mapy nNpoAyKTiB TBepao(ha3HUX peakilid MBUAKICTh MPOLECY BU3HAYAETHCS TU(Y31€r0
KOMITOHEHTIB Yy PEaKIliiHy 30HY.

JUist KanbI[IEBOTO, CTPOHLIEBOTO Ta Oapi€BOrO KITHKEPIB AIFOMOXPOMITHUX LIEMEH-
TIB KOHCTAHTH LIBUJIKOCTI peakiiii (pa30yTBOPEHHS MAOTh BUTJISI:

62,21
Keg =251-1072.e RT

55,03
Kg =12,6-107%.e RT ;

53,37
Kgg =5,37-107%.¢ RT .

BcranoBiieHo, 1110 3Ha4Y€HHS €HEprii aKTUBALlli 3MEHIIYETHCS 31 30LIBIICHHSAM pa/li-
yCy JIy’KHO3E€MEITHLHOTO KaTiOHYy. Bim3HaueHa 3ajeXHICTh BIAMOBINA€ XIMIYHIM TPUPOIL
OKCHUJIIB JTY’)KHO3EMEJIbHUX €JIEMEHTIB, K YTBOPIOIOTHCS MPU PO3KIATaHHI KapOOHATHOI
CKJIaJIOBOi BUX1JHOI CHPOBUHHOT CyMIIIIi.

ExcrnieprMeHTansHO BU3HAYEHO, IO SK IMMEPBUHHA (ha3a B CHPOBUHHHUX CYMIIIAX, 110
MICTATh BYTJICKHUCIIMI KaJIbIIIF, OKCUIU QIOMIHIIO 1 XpOMY, YTBOPIOETHCS XPOMIT Kaslb-
1110, KiHIleBUMH TipoaykTamu € cnoiiyku CaAl,O4 1 CaCry04; y CHPOBUHHUX CyMIIIAX, IO
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MICTSITh BYTJIEKUCIINN CTPOHIIIA, OKCHUIU AJIFOMIHIIO 1 XpOMY, YTBOPIOETHCSI XPOMIT CTPOH-
110, KIHIIEBUMH MPOoAyKTamMu € croiyku SrAl,Og4, Sr3Al,Og, SrCr,0Q4; y CHPOBHHHHEX CY-
MIIax, Mo MICTATh BYTJICKUCIHA Oapii, OKCUIU AITIOMIHIIO 1 XpOMY, YTBOPIOETHCS aJto-
MiHaT 6apito, KiHIIEBUMH npoaykramu € croinyku BaAl,O4 1 BazCr.Og. Takum unHOM, MO-
HOXPOMITH TIOYMHAIOTh YTBOPIOBATUCH MPU MEHII HU3BKUX TeMIEpaTypax, HK MOHOa-
JIOMIHATH, 10 MIATBEPIKYETHCS TEPMOJMHAMIYHHUMH PO3paxXyHKaMHU Ta PO3paxyHKaMu
eHeprii KpucTaaiyHoi IpaTku. Lle mosSCHIOETbCA OUIbII BUCOKOIO aKTHUBHICTIO XpOMY BHa-
CIIZIOK CJIa0IIOTO 3B’S3KY 30BHIIIHIX €JICKTPOHIB 3 SAPOM y TOPIBHSIHHI 3 aTIOMIHIEM.
[Tpu HasIBHOCTI TPMOCHOBHUX CHOJYK aTIOMIHATH YTBOPIOIOTHCS MPU MEHII HU3BKHX TEM-
neparypax, Hibk xpomitu. [Ipu 1pomMy, yTBOpEeHHS TPHOCHOBHHX CIIOJNIYK MPOTIKA€E MpHU
OUIBIII BUCOKHX TEMIIEpaTypax, H’XK YTBOPEHHsI MOHOCNONyK. OTpUMaHi JlaHi HE cymepe-
YaTh MOJIOKEHHSIM XiMii B’SKYy4HX peuoBuH, chopmynboBanux JKypasiboBuMm B.O. 1 y3-
TOJUKYIOTBCA 3 KPUCTATOXIMIYHOIO OYTOBOIO CIIONIYK, 1110 BXOSATH 10 CKJIaly KIIIHKEPIB.

3a pe3yJbTaTaMH JOCIIKEHb KITHKEPIB aTFOMOXPOMITHUX 1IEMEHTIB BCTAHOBIICHO,
10 pO3paxyHKOBUH (ha30BUI CKJIaJ KJIIHKEPIB BIANOBIA€ €KCIIEPUMEHTAIIBHO OTPUMAHUM
CKJIaJ[aM.

Sxicuuii peHTreHoa3oBUil aHali3 MOKa3aB HASBHICTh B 3pa3kaX BCIX KIIHKEPIB
QIIOMIHATIB JIY>)KHO3EMEJIbHUX €JIEMEHTIB, OCHOBHI JU(PPAKIIIHHI MAKCUMYMH SKUX JEII0
3MIIIEHO BIAHOCHO (DOHY 3pa3ka, M0 BKa3zye Ha HAABHICTh TBEPAUX PO3UYHHIB HA OCHOBI
TaKuX CIHoOJyK (puc. 3).

HasiBHICTh TPHUILUIETHHX CMyT IOTTIMHAHHS JUIs KanblieBoro (414,8 — 513,25 —
642,41 cm?) ta Gapiesoro amoMoxpoMiTHUX Kiinkepis (431,33 — 536,35 — 633,65 cm?) 3a
pe3ynbTaTamu 1H(ppadyepBoHOi Pyp’€-CIEKTPOCKOIIi CBITYUTH PO MPUCYTHICTH OOMEKe-
HUX TBEPAUX PO3YUHIB Ta CUIIbHY AehOpMAIIiI0 AIFOMIHATHUX 1 XPOMITHUX TE€TpaeApiB 10
ix TpaHc(opmMmallii B OKTaeapH, 10 MOSICHIOE IMiABUIIEHI 3HAYEHHsI MIIIHOCTI. J[J11 CTpoHIIi-
€BOTO AIFOMOXPOMITHOTO KIIIHKEPY CHOCTEPIraeThCs AedopMallisi IpaTKU TiAPaBIIYHO aK-
THBHOI aJIOMIHATHOI CKIaa0B0i (415,63; 896,13 cm?).

MIiKpOCKOMIYHUMH JTOCTII)KEHHSIMH BCTAHOBJICHO, 1110 BC1 KJIIHKEPU MarOTh HeElli-
JbHY 3€PHUCTY CTPYKTYPY 3 PIBHOMIpHMM po3nojaiioMm (a3 B martepiam (puc. 4). Hass-
HICTh B KJIIHKEp1 OOMEXEHUX TBEPAMX PO3UMHIB JIEPEKTHOI CTPYKTYpH OOYMOBIIIOE ITiJI-
BUILEHY MEXaHIUYHY MIIHICTb 32 PaXyHOK 3pOCTaHHS BUIbHOI €HEPT1i KPUCTAIIYHOT IPATKH.

Y cbomomy po3aisi HaBeleHI pe3ysbTaTy AOCTIIKEHHS MPOLIECIB Ta OOIPYHTYBaH-
Hs MEXaHI3MiB TiAparariii aJlOMOXPOMITHUX I[EMCHTIB.

Bcranosneno, mo ¢a3oBuil CKiaa agOMOXPOMITHHX LEMEHTIB MpEeACTaBICHUI
KOMIO3UIIISIMU, SIKI MICTATh T1APABIIYHO aKTUBHUM aTIOMIHAT JTY>KHO3EMEJIBHOTO €JIeMEH-
Ty 1 TIPABIIYHO IHEPTHUN XPOMIT JIy’KHO3EMEIBLHOTO €JIEMEHTY. Y TpOoIlleci BUATYy BUXI-
JTHUX CUPOBHUHHHUX CYMIIlIeH 32 paxXyHOK TBEpAO(a3HUX peakiliil Bi1OyBa€ThCS BUHUKHEH-
HS1 3MIIIAHUX KPUCTAJIIB ATIOMIHATY 1 XPOMITY JY’KHO3EMEJIBHOIO €JIEMEHTY, a TAKOXK 00-
MEXEH1 TBepJl PO3UMHHU 3aMIIIEHHS BHACIIIOK CTPYKTYPHOI MOAIOHOCTI CHHTE30BaHUX
¢a3. B pe3ynbrari BUHUKAIOTh KPUCTANIM 3 XIMIYHUMU Ta CTPYKTYpHUMU JeeKTaMu, BHA-
CHIIOK YOTO TiApaBlliyHA aKTUBHICTh CUCTEMHU B LIJIOMY 30UIbIIYETHCS Y MOPIBHAHHI 3 Ti-
JIPABJIIYHOIO0 aKTUBHICTIO aIFOMIHATHOI (ha3u.

[3 3ayyd4eHHAM KOMIUIEKCY (Di3MKO-XIMIYHMX METOJIB aHami3y (peHTreHOo(pa3oBOro,
TuQepeHIIIHHO-TEPMIYHOT0, CIIEKTPOCKOMIYHOTO 1 MmeTporpagiqHoro) mpoBeACHI JTOCITi-
JUKEHHS TIPOJYKTIB TiApaTailii allFOMOXPOMITHHUX I[EMEHTIB.
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BurortoBneHo 3pa3ku, SKi MiJJaBaiCs TBEPAHEHHIO B TIAPABIIYHUX (KaJIbI1€BUI
QTFOMOXPOMITHUM 1IEMEHT), MOBITPSIHO-BOJIOTUX (CTPOHIIIEBUN ATFOMOXPOMITHUH 1IEMEHT)
Ta MOBITPSIHUX (Oapi€BU ATIOMOXPOMITHUHN [IEMEHT) YMOBAX MPOTAToM 28 1i0.

3a maEuMH peHTTeHO(}a30BOro aHami3y (puc. 5) Ui TiAPaTOBAHOTO KaJIBIIIEBOTO
ATFOMOXPOMITHOTO IIEMEHTY (pHUC. 5, a) IPUCYTHI IIKH, XapaKTepHi IS T1ApoaToMiHATy
kanbiiito CayAl;05-8H,0, AI(OH)s, a Tako BTOpUHHUX KapOOHATIB KaJbIIiIO, IO yYTBO-
proroThes pu HacudeHHi remo Ca(OH), ByriekucmoToro moBitps, ckiramxy CaCOsz-6H,0 i1
CaCO3-0,65H,0. Crocrepiratotbess iKW, 10 BianoBigaroTh AFp-asi  ckimany
CasAly(OH)12(CO3)(H20)s sika € mrapyBatoro, a HassBHICTh B Hili KapOOHATHHUX TPYI CIIPH-
si€ yTBOPEHHIO CHUJILHUX BOJIHEBHX 3B’S3KIB 3 MOJIEKYJIAaMH BOJH, IO 3a0e3medye MilfHe
3UeIJICHHsI NPOIIApKy. 3a3HayeHOo, IO MPH TiApartailii KaJbIIEBOTO aTIOMOXPOMITHOIO
IIEMEHTY He BinOyBaeThcsl yTBopeHHs KyoigaHoro CaszAl,Og-6H,0, ToMy criaianHs MilHO-
CTi, Ha BIAMIHY BiJ TJIMHO3EMHCTHX IIEMEHTIB, HE BimOyBaeThcs. Ciia 3a3HAYATH TIPO
3HIDKCHHS IHTeHCUBHOCTeH mikiB, XapakTtepHux g CaCryOa, 1m0 BKa3zye Ha JesKe BHITY-
roByBaHHs, HalimoBipHimie Ca(OH),, 3 #oro moBepxHi 1 y4acTh MOro B mpoieci TBEp-
HEHHsI K OCHOBM Jis1 (DOpMYyBaHHS TAPATHUX HOBOYTBOPEHB. 31 30UIBLIEHHSIM 4Yacy Tif-
paTarlii 30UIbIIYIOTECS MK, XapakTepHi At AI(OH)s, a kapOoHaTHI CIIOIYKH MEPEKPUCTa-
J3YIOTHCS B OUTBIIT BUCOKOT1IPATHI.

JI71s1 T1IpaTOBAHOIO CTPOHIIIEBOTO ATIOMOXPOMITHOTO IIEMEHTY (puc. 5, 0) xapakre-
PHOIO € MEHIIA KUIbKICTH MIKIB 3aKpUCTaNTI30BaHuX (a3, 3 AKMX HAMOUIBII YITKO BUPAKEH1
BIIHOCATBCS 10 Timpoamiominaty crponmiro  Sr3Al,OgH,O, rigpokcuay xpomy
Cr,03-1,5H,0, a Takox BropuHHOTO SrCOs. ITikm, sIKi BiAMOBIIAIOTH HETiIPATOBAHOMY
SrAl;,Q4, € 4iTKO BUpaKeHUMH. 3a3HAUEHO, 1[0 Ha BIAMIHY Bij KaJbI[IEBOTO alFOMOXPOMI-
THOTO I[EMEHTY, T1JIPOKCHUJ aJIFOMIHII0 B KPUCTAJIIYHOMY CTaHi He yTBOproeThes, Ha JITA
CIIOCTEPIraloThCs €PEKTH, SIKI BKa3yIOTh Ha MO0 MPHUCYTHICTh y Telienogi0OHoMy cTaHi. Lle
BKa3ye K Ha MOXKJIMBICTh TPHUBAJIOI0 HAOOPY MIIHOCTI BHACIIIOK IMOJAJIBINOT TiapaTalii
aIOMIHATy CTpOHII0, Tak 1 kpuctamizamii Al(OH)s 3 renenoni6Hoi da3u 31 CTBOPEHHSIM
MIIIHOTO KapKaca IIEMEHTHOI0 KaMeHI0. SIK 1 JIsl KaJabli€BOTO aJIIOMOXPOMITHOTO IIEMEH-
Ty CIIOCTEPITaeThCs 3HIWKEHHS TiKiB, XxapakTepHuX s SrCryOs, oTHAK y IBOMY BUMIAAKY
KpIM TiIPOKCUAY CTPOHIIIO 3 MOBEPXHI IHTEHCUBHO BHIIYTOBYEThCS CryOs, SIKUN 3rojoM
TAPaTyEThCS.

Ha pentrenorpamax rigparoBaHoro 6api€Boro airoMOXpPOMITHOTO LIEMEHTY (puc. 5, B)
HAHOLIBIN XapaKTepHi miku Bignosimawts BayAligO17-H,0, Cr(OH)s-3H,0 ta BTOpHHHO-
My BaCOs. [l 1poro eMeHTHOro KaMEeHIO0 XapaKTepHa HasBHICTh HAMOLIbII 3HAUHUX
nikiB HerigparoBanux BaAl,O4 1 BasCr,06. HemocTaths rigparaitis Buxiqaux ¢a3 o0ymo-
BJICHA, B TIEPIILY YepPry, YMOBAaMHU TBEPHEHHS (MOBITPSHUMH) Ha BIMIHY BiJ KaJIbI1€BOTO,
10 Ma€ HallMEHIII MKW HENPOTiApaToBaHuX (a3 (BOJIHE TBEPJIHHS), 1 CTPOHIIIEBOrO (T0-
BITPSIHO-BOJIOTE TBep,Z[IHHH) rieMeHTiB. Ha BiaAMiHy BiJ KadbI[i€EBOTO i CTPOHIIIEBOTO aJTtO-
MOXpPOMITHUX IIEMEHTIB JI0 CKjJaay Oapi€BOTO IIEMEHTY BXOJWTH TPUOAPIEBUN XPOMIT,
KWW Ma€ B’sDKydl BJIACTUBOCTI. BHACHiA0K IbOTO MPOAYKTOM HMOTO Tijparailii € He Tiapa-
TOBAaHUU BUITY’KEHHMH OKCHUJl XpoMmy, a Tiapokcua xpomy ckinany Cr(OH)s:3H20. Takum
YUHOM, T1JPaBIiYHO 1HEPTHI XPOMITH JIy’)KHO3EMEIbHUX €JIEMEHTIB OepyTh aKTHBHY Y4-
acTh y mpoIiecax rigparaiii i GopMyBaHHI CTPYKTYPH IIEMEHTHOTO KaMEHIO SIK OCHOBA JIJIst
POCTY TiipaTHUX HOBOYTBOPCHb.
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Pucynok 5 — lItpux-pentrenorpamu ta [Y-crekTpu riipaTOBaHUX aTFOMOXPOMITHUX IIEMEHTIB y
Biri 28 110 TBepIHEHHS

JaH1 peHTreHo(a3oBOro aHajizy miATBEpAKeHl qudepeHiiHo-TepMiunuMu Ta [Y-
JOCIIKEHHAMHA (pHC. 5).

Jlist BCix 3paskiB crocTepiraeThest mmpokuii mianazon (3400 — 3700 cm ) Banent-
HUX KosmBaHb rpyn OH™, mpuyomy uisi KaJbLI€BOTO 1 CTPOHIIIEBOTO ATFOMOXPOMITHHUX
LIEMEHTIB, SIKI TBEPAHYJHU Yy BOJ1 1 BOJIOTMX YMOBAaX, J1alla30H XapaKTepU3YEThCS HAsIBHIC-
TIO JyIUIETY, KM BIJNOBiJa€ MIABUIIEHOMY BMICTY TipaTHUX HOBOYTBOpeHb. CMyru
nornuHanb, B gianasoni 2800 — 3000 cM ! BiANOBiZAKOTH BaNEHTHUM KOJIMBAHHSM IPYII
OH™ B Cr(OH)3-3H,0. Jlebopmariitaum konuanusm H — O — H BinnoBinaroTs CMyTH I10-
IJIMHaHHSA B Aianasoni 1590 — 1650 cm L, rnubuna sSkux 301IbIIyeThCS Bil KalbLio 10 Oa-
pIIO 1 XapakTepu3ye MiABUIICHUI BMICT KPUCTAII3AIMHOT BOJU Y CKJIal FAPATHUX HOBO-
YTBOPEHb. BaeHTHUM KOJMBaHHSAM KapOOHATHUX KOMILIEKCIB, 110 YTBOPIOIOTHCS BHACHI-
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JIOK a71copOIii BYTJIEKMCIIOTH 1 BXOJATh 10 CKIIAAy KapOOHATY JIy)KHO3EMEIbHOTO €1eMeH-
Ty, BiNOBinaroTh cMyru norauHanHs 1420 — 1460 1 875 cm L. 31 30inbIIEHHAM aKTHBHOCTI
TIPOKCUAY JTY>KHO3EMEIBHOTO €eMEHTY (Bl Kaibllio 70 0apito) rimmOuHa cMyT 30171b-
nryetbest. Banentaum 1 nedopmaniitHum KoiauBaHHIM 3B 513KiB Al — O B aTIOMOKHCHEBOMY
terpaeapi [AlO4]* Bignmosimarots cmyru normuuanas 1000 — 1300 i 670 — 700 cm L. Ko-
nmuBaHHs 3B 13Ky Al — O B AI(OH); xapakTepusyroTbcs cMyraMu MOTJIMHAHHS B Jl1ana3oHi
740 — 790 cm . V mmspkouacToTHIM 06macti Mmenm 600 ¢cM ! MPUCYTHI CMyTH IOTIHHAHHS
3MiMIaHUX KONMBaHb 3B s13KiB Al — O i Me?* — O, xapakrepuux ms Al — O — Me?* B He-
MPOTIPATOBAHUX ATIOMIHATAX JIy)KHO3EMENIbHOTO eneMeHTy. Ciia 3a3Ha4yuTH, 10 KiTb-
KICTh HET1ApaTOBaHUX (Da3 TaKOK 3MIHIOETHCS BiJl BUIY JIY)KHO3EMEIHLHOTO €JIEMEHTY: Ka-
JIBITIER] 1 CTPOHITIEB] CIIOJIYKH IIPUCYTHI B HE3HAYHIN KIJIBKOCTI, 1110 BIATIOBIa€ TPAKTUYHO
MOBHOMY 3aBEpIICHHIO MPOTIKAHHSA MPOIIECIB TiApaTarllii; KUIbKICTh Oapi€BUX CIIOIYK €
3HAYHUM, 110 MPHUITYCKA€E MOAAIBIINN TpUBaduil Habip MIIHOCTI. Y 1eH ke Jiana3oH BXO-
nuTh cmyra 530 — 550 cM L, mo xapakrepusye koauBanus rpatku Cr — O B XpomiTax Iyx-
HO3EMEJIbHUX €JIEMEHTIB, sIKa 3MEHIIYEThCS B KaJbIlil0 10 0apito, 0 CBIAYUTH PO TO-
NOXIMIYHE BHJIYTOBYBAHHS OKCUAY XpPOMY 1 MOTO B3a€EMOJIIO 3 TUIOJISIMU BOJIH.
Buxonanuit nerporpadiuHuii aHai3 TipaToBaHUX aTFOMOXPOMITHHUX IIEMEHTIB MO-
Ka3aB, 1110 BCl BOHH BIIPI3HSIOTHCS HIUTHHOIO JPIOHOKPUCTANIYHOIO CTPYKTYPOIO 03 3Ha-
gHHUX 0P (puc. 6). BuTklr cBiTII 3epHA BiAMOBIIAIOTH TiPOATFOMIHATAM JTY)KHO3EMETbHIX
CJIEMEHTIB, MPUYOMY HaWOLIBII YITKO TaKi KPUCTAIM MPOCTEKYIOThCA MJisi 0apieBOTro
AITIOMOXPOMITHOTO IIEMEHTY 1 HaWMEHII YITKO — JUIsSl KaJIbI[I€BOTO, [0 CBIAYUTH MPO yTBO-
PEHHS TBEPAUX PO3UYMHIB B MPOIIEC] CUHTE3Y KIIHKEpY. XpOMITHA YaCTMHA Ma€ HAMOLIbII
HACHYCHUIN TEMHUU KOJIIp y 6api€BOro aTrOMOXPOMITHOTO IIEMEHTY, JJIsl SIKOTO 32 PE3YJib-
TaTaMUd PEHTreHO(})a30BOro aHamizy (QiKCyrOThCs HAHOUIbII 3HAUHI MIKUA T1APOKCUIY XpO-

My.

a)

Pucynok 6 — Mikpodororpadii rigpaToBaHiX aJOMOXPOMITHHUX IIEMEHTIB y Billl 28 116 TBepa-
HEHHS: a) KaJIbIi€BOTO, 0) CTPOHIIIEBOTO, B) OapieBoroO.

Jlnst mepeBipKr aleKBAaTHOCTI OTPUMAHUX EKCIEPUMEHTAIBHHUX pPe3ylbTaTiB Ta
BCTAHOBJICHHSI IMOBIPHOCTI MpOsIBY OIHAPHUMHU QNIOMIHATAMHU 1 XpPOMITaMHU JIyKHO3EMe-
JBHUX €JIEMEHTIB B’ SDKYYUX BJIACTHBOCTEH MPOBEICHO PO3PaXyHOK iX BITHOCHOI €JIEKTPO-
HETraTUBHOCTI Ta B1JI3HAYEHO, IO ii 3HAUEHHS 3MEHUIYIOThCS 31 30UIbIIEHHSM 10HHOTO pa-
JlyCcy KaTiOHa, II€ BIJMOBIJAa€ OUIBII BUCOKIM TIApaBIiyHIA aKTHUBHOCTI crioiyku. [lpu
[IbOMY IT1IBUIIIEHHS OCHOBHOCTI CIIOJYKU TaKOX IMIJIBUIIYE i1 T1paBIidyHy aKTUBHICTb, 1110
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MIITBEPKYIOTh OTPUMaH1 eKCIIepUMEHTalIbHI J1aHl. OTpuMaHi AaH1 HE cylepeyarh MoJjo-
YKEHHSIM X1MIi B SDKYYMX PEYOBHH, cpopmynboBanux JKypasibosum B.O.

TakuMm 9rHOM, MIIlHA CTPYKTypa aJOMOXPOMITHOTO IIEMEHTHOTO KaMeHIO (hopmy-
€THCSI 32 PaXyHOK KOMILIEKCY CKIAQAHUX (PI3UKO-XIMIUHUX TpoIeciB TBepAHeHHs. Ha mep-
Il crajii TBEpJHEHHS B PO3YMH IMEPEXOSATh 10HU JIY>)KHO3EMEIBHOTO €JIEMEHTY 1 MOro
amominat. Ha moBepxHi 1HEpTHOrO XpOMITY B aKTUBHHUX IIEHTpax kpucrtamizamii (aedex-
TaX KPHUCTAJIIYHOI PEIIITKA) BOHH aJCOpPOYIOTHCS, MPUTATYIOUM MOJeKynu Boau. [lpu
IIbOMY ITi/1 BITMBOM 10HHUX CHJI YTBOPIOETHCSI HAMIBBIOPSIIKOBAHM 11ap 10HIB, KOHIICHT-
parlis IKuX BHIIE, HDK B po3uuHi. Jlo mepuioro mapy nNpueaHyeTbCsl IPYTHid, MEHII YIIO-
PSIKOBAHMIM, 1 TPETIH, 110 MOJETIIye YTBOPEHH 3apOJIKIB KpHUCTaliB Ha moBepxHi. Hamami
JIUTIOJIbHI MOJIEKYJIM BOJAM HACUYYIOTh HAa MOBEPXHI1 KPUCTAJIIB MOJIS KATIOHHUX 1 aHIOHHUX
JUTSTHOK, IPUYOMY MOJIEKYJIM BOAH, KOOPAMHYIOU1 KaTIOH, 3B S3YIOTHCS OJJHOYACHO Yepe3
BOJIHEBHH 3B’30K 3 aHIOHOM. CTBOPIOIOTHCS MII[HI MIKIIOBEPXHEBI KOHTaKTU. BogHeBuit
3B’SI30K TUM CUJIBHIIIE, YUM OLIbIIE JUNOJbHUI MOMEHT MOJIEKYJIM BOJIM, 1110 BUHUKAE 3a
PaxyHOK CHJILHOTO KaTioHy. baratosapsanni karionu Ca?*, Sr¥*, Ba**, AI¥*, Cr¥* marors in-
TEHCUBHI T0JIs1, BHACIIJOK YO0 KOHTAKTU OYJyTh CHJIbHIIIE Ta B’SKY4Yl CUCTEMH Ha OC-
HOBI TaKUX CHOJYK 0COOJMBO aKTHBHI. OCKUIbKM 1HIYKYBaHHS MOMEHTY B MOJSIpHIN MO-
JEKYJIl IPOSBISETHCS MOCUICHHAM 3B’ 513Ky B KOMIUIEKCI, TO YTBOPEHHSI B CUCTEMI TiIpaTiB
3 OLIBII CWJIBHUM XIMIYHHMM 3B’S3KOM IPHU3BOAUTH A0 OUIBII MIIHOI CTPYKTYpPH LIEMEHT-
HOT'0 KaMEHIO.

VY pe3ynbTaTi rigparaiiii aTlOMOXPOMITHUX [IEMEHTIB YTBOPIOIOTHCSI BUCOKOOCHOBHI
T1IpOATIOMIHATH JTYKHO3EMEIBHOTO E€JIEMEHTY, a TaKOX T1IPOKCHAU TY>KHO3EMEIbHOTO
CJIEMEHTY 1 aTIOMIHII0. Y TOM e Yac Ha IMOBEPXHI 3€PEH 1HEPTHOI'O XPOMITY JIyKHO3EMeE-
JBHOTO €JIEMEHTY BiI0YBAa€ThCs JESIKE BUIYTOBYBAaHHS 3 MEPEXOJOM B PO3UMH JIOAATKO-
BUX 10HIB JTy’)KHO3EMEJIBHOTO €JIEMEHTY 3 YTBOPEHHSIM reseno1ioHoro riapokcuay. Ha mo-
BEPXHI XpOMITY 3aUIIKOBUM BUTbHUN Cr;O3 TOMOXIMIYHO B3a€EMOJIE 3 BOJIOIO, YTBOPIOIO-
YU TIIPOKCUI XPOMY B KOJIOiIHIN (opMi. 3 yacom reienoaiOHi TiApoaTroMiHATH TIEPEeXo-
JSTh Y KPUCTANIYHUHN CTaH 3 TOHIKEHHSM OCHOBHOCTI 1 TIepe0y/I0BOI0 KPUCTAIIIYHOI Tpa-
TKA B OUIBII LHlJ'IBHy YTaKOBKY. AMopdHI TIAPOKCHUIN ATIOMIHIIO 1 Xpomy 11aI0ThCS
KPUCTAJIIYHOMY CTAapIHHIO 1 YTBOPIOIOTH HABKOJIO 3€PEH T1POANIOMIHATIB JTYKHO3EMEIb-
HUX €JIEMEHTIB YUIUIbHIOIOUHMIA KpUCTAI3aI[IHHUI KapKac.

Takum 4YMHOM, T1APaBIIYHO aKTUBHA allOMiHATHA (ha3a creliaIbHUX alIroMOXPOMi-
THHUX IIEMCHTIB IIOB’sI3aHa 3 3epHAMHU XPOMITY, SKHUW HE MpopearyBaB i3 BOAOIO, 0 00Y-
MOBJIIO€ MILHICTb 3aTBEPAUIOTO IEMEHTHOTO KAMEHIO.

Bocbmuii po3aist nmpucBsiueHUi po3poOill TEXHOJOTII Ta anpolailii TyroriaBKUX
He(OPMOBAHMX XPOMBMICHUX MaTepialiB.

JUist BUIMYCKY JOCTIAHO-IIPOMUCIIOBOI MapTii aJtOMOXpOMITHUX LieMeHTiB Ha TOB
HBII «JIOMIHAHTA» (M. KoctsinTuniBKa, JloHerbka 001.) po3po0JieHI TeXHIUYHI YMOBU
1 TEXHOJIOTTYHHMI periamMeHT. TexHIuHa NOKyMEHTallisl PO3MOBCIOHKYETHCA Ha JOCIITHO-
IIPOMHUCIIOBY MAaPTIIO0 ATIOMOXPOMITHUX LIEMEHTIB Ha OCHOBI aJTIOMOXPOMITHHX KJIIHKEPIB,
BUTOTOBJICHUX CITIKAHHSAM CyMIllIe BiAMOBIHOTO (ha30BOTO CKiIady, IO 3abe3neuye Ie-
peBaXkaHHsS B KJIIIHKEP1 aJTFOMIHATIB 1 XpOMITIB KaJbI[i0, CTPOHIIIIO a00 Oapito, mpu3Haye-
HUX JIJI1 BUTOTOBJICHHSI BOTHETPUBKUX OETOHIB, TOPKPET-MAC, a TAKOXX MEPTENIB IS 3a-
CTOCYBaHHS 1X Y BUCOKOTEMIIEPATYPHHUX arperatax pi3HUX raixy3el mpOMHUCIOBOCTI.
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CupoBHHOIO JJI OACpKaHHS IIEMEHTIB € KaJbIIMBMICHI BIJIXOIU BOJOMIATOTOBKHU
Ta Biaxoau Hocia XpomoBoro katamizatropy JIAII-14C TIpAT «CeBepomoHenbke
00’ eqHaHHS A30T», BYIVICKUCINI CTPOHINN TEXHIYHHMA, OapiHBMICHI BiXOIH BUPOOHUIIT-
Ba amiHokanpoHoBoi kucinotu Il «3aBox ximiunux peaktusiB» HTK «lHCTUTYT MOHOK-
pucTaiiBy, XpoMiToBHi KoHIIeHTpaT CapaHiBchkoro pogouina (Ilepmcbkuii kpaii, Pocis).
CupoBHHHA CyMill AJii OTPUMAHHS AJTIOMOXPOMITHOTO KIIHKEpPY CKIAJA€ThCS 3 CYXHUX
KOMITOHEHTIB y CITIBBIHOIIIEHHI, K€ BIJMIOBIa€ HEOOXiMHOMY (Da3oBOMY CKIIamTy, IUIS-
XOM BaroBOro J03yBaHHS O€3MOCepeHbO B CHPOBHHHUM MIIMH MOKporo mnomeny. s
CTBOPEHHS BiZIHOBHOI aTMoc(epH B 1edi i monepemkenns nepexoxy Crt3 B Cr*® no ckmamy
CHUPOBUHHOI cyMili A0jai0Th Byriwia a0 7 mac. % monan 100 %. [lomen Bemetbes 10
OTpUMaHHs 1uIamy 3 Bosorictio 40 mac. % 10 nmoBHOro npoxoay kpizk cuto Ne 008. I'oto-
BUH IIIJIaM CYIIUTHCS Ta TpaHyltoeThes. CHPOBUHHE OOPOIIHO OOMAIIOETHCA B 00EpTOBIN
nedvi 10 HeoOXiAHOI CIEeYeHOCT! KIIHKEpYy MpH TemIepaTypl MaTepially B 30HI BUMIAIY
1400 — 1550 °C (3anexxHo Big HEOOX1IHOTO (PA30BOTO CKIIATY KIIHKEPY) 1 MIBUAKOCTI 00e-
pTaHHS Tiedl, 110 3a0e3nedye MPOXOKEHHSI MaTepialy uepe3 30HY CIIKaHHS HE MEHIIIE,
HDK 32 1 roa. Ilicas Bunamy KIIHKEp PI3KO OXOJOKYETHCS O TEMIIEpATypu HE OlIbliie
50 °C Ta po3MentoeThes JO TOHKOCTI, IO BifnoBigae 3anuiiky Ha cuti Ne 008 He Ouibiie
5 mac. %.

VY 1I3JI Ha MeTpoJIoriyHO TMOBipeHOMY OOJiaJHaHHI MPOBENEHI (PI3UKO-MeXaHIYH1
BUMPOOYBAaHHS AIIOMOXPOMITHUX IIEMEHTIB JOCHiiHO-TipoMucioBoi maptii mo JCTY
EN 196-(1, 3, 6):2007 (3anexxHo BiJ (ha30BOro CKJIaaAy aTOMOXPOMITHOTO IEMEHTY):
HOpMaJIbHA TYCTHHA IIEMEHTHOTO TicTa — 23 — 29 %; TepMiHU TyXXaBiHHS. TIOYATOK — Bij
40 xB. 510 2 TO1.; KiHelb — BiJ 55 XB. 70 4 Troa. 15 XB.; Me&ka MIITHOCTI MPHU CTUCKY Y BiIll
1 no6u tBepaHenHs — 30 — 40 MlIa, y Bimi 3 116 TBepanenHs — 41 — 51 MlIla, y Bimi 7 116
TBepaHeHHsT — 48 — 56 MIla, y Bimi 28 mi6 tBepmuenuns — 57 — 75 Mlla; mexa min-
HOCTI Mpu BUTHHI y Bitll 1 1o6u tBepauenHs — 5,8 — 6,4 MIla, y Bimi 3 1106 TBepIHEHHS —
5,9 — 6,5 MIla, y Bimi 7 116 tBepanerHs — 6,0 — 6,7 Mlla, y Bimi 28 110 TBepAHEHHS —
6,2 — 6,8 MI1a.

3a pe3yabTaTaMu MPOBEACHUX BHUIPOOYBaHb BCTAHOBJIEHO BiAMOBIAHICThH (HI3UKO-
MEXaHIYHUX XapaKTEPUCTHK BUMOTaM, sIKI BUCYBAIOTHCS JO TMIMHO3EMHUX Ta BUCOKOTJIH-
Ho3eMHUX 1ieMeHTiB ("OCT 969-91). BunyiieHi IEeMEHTH 3a CBOTMH MOKa3HUKAMH € TIep-
CHEKTUBHUMU IIPU OTPUMAHHI BUCOKOMILIHMX HE(OPMOBAHUX BOTHETPUBKHUX OETOHIB.

OCHOBHMMHU HaNpSMKaMU MPU PO3pOO0Il TEXHOJOTTYHUX PIIIEHh OTPUMAaHHS TYTO-
IUIaBKUX He(OpMOBaHUX MaTepialliB € MiAdIp ONTUMANIbHOTO KUIBKICHOTO CKJIady 3amoB-
HIOBaya, AKUM 3a0e3nedye q)opMyBaHH;I NpU HarpiBaHHI 10 TEMIEPATYpH EKCIUTyaTalii
HEOOX1THUX (PI3UKO-MEXaHIYHUX 1 TEXHIYHUX XapaKTePUCTUK poO0YOro mapy GyTepOBKH.

Jlnis oTpuMaHHs OETOHY BHCOKOI MIIHOCTI, HIUTBHOCTI 1 OZHOPIAHOCTI MPOBENECHO
nig0ip ONTHUMAJIBHOTO TPAaHYJIOMETPUYHOIO CKJIaAy 3aloBHIOBaya (mepukiazy). Onrtumi-
3aI1if0 TPOBOIIIMA 33 JOIMOMOTOI0 CHUMILIEKC-TPATYacTOr0 METOy TJIaHyBaHHS €KCIIEpH-
MEHTY. 3a pe3yibTaTaMu OTPUMAHHUX €KCIEPUMEHTAIbHUX JaHUX pOo3paxoBaHi KoedilieH-
TH TIOJIHOMIB, 1110 BUPAXAIOTh 3asiexkHicTh MIITHOCTI (Y;) 1 mopucrocTi (Yr) Bif KibKICHO-
ro TPaHyJIOMETPUYHOTO CIIBBIAHOMIEHHS (hpaKIliii 3arI0OBHIOBAYA:

— I KaJIbLIIEBOTO AJIFOMOXPOMITHOTO LIEMEHTY

Yo =43,9x1 +450-x, + 51,3 x3 + 21,4-x12 + 10,4-x13 — 3,8-x23 + 69,0-x123, (1)
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Yn=15,7x1+14,2-x, + 9,9-x3 + 3,8 x12 + 8,0-x13 — 7,0-x23 — 51,3 x123;
(2)

— JIJIS1 CTPOHIIIEBOTO ATFOMOXPOMITHOTO IIEMEHTY
Yo=44,4-x1 +47,2-x, + 48,8 x3 — 1,2-x12 — 2,8"x13 + 7,6-x23 + 78,3 X123, (3)
Yn=15,3x1+14,0-x, + 12,2-x3 — 5,4-x12 — 7,6-x13 — 8,6-X23 — 2,7 -x123; (4)
— 1 6apieBOTO ATFOMOXPOMITHOTO IIEMEHTY
Yo=51,2-x1 +53,5-x2 + 56,1-x3 + 8,2-x12 + 12,2-x13 + 10,0-x23 + 19,5 x123, (5)
Yn=157x1+14,4-x, + 12,4-x3— 4,6-x1o — 9,0-x13 — 10,0-x23 — 20,1 -x123, (6)

JI€ X1, X2, X3 — (ppaKIlii 3amoBHIOBaYa 3 po3mipoM 3epeH (2,5 — 1,25) mm, (1,25 — 0,63) mm
ta < 0,63 MM, BIAIIOBIIHO.

AnekBatHicTh 3anekHocTedt (1) — (6) mepeBipsiach 3a JOIMOMOIOIO KPHUTEPIIO
Cr’romenta (y = 0,95) i MOCTaHOBKOIO JTOJATKOBUX KOHTPOJBHHMX eKCIepuMeHTiB. [100y-
JIOBaH1 CUMIUIEKC — JllarpamMu «(pakiiiiHuil ckiaag — MIOHICTE» Ta «(pakiitHuil ckiam —
MOPHUCTICTH» 1 MPOEKIIIT JiHIA PIBHOTO PIBHS AJII BOTHETPUBKUX OETOHIB HA OCHOBI aJlto-
MOXPOMITHUX IIEMEHTIB. BcTaHOBIEHO, 1O NIl OTpUMaHHS OETOHY BHUCOKOI MIITHOCTI,
HIUTBHOCTI 1 OJJHOP1THOCTI JOLIIBHO BUKOPUCTOBYBATU TPU(DPPAKIIIHY CyMIII 3alI0OBHIOBA-
Yya 3 HACTYITHUM KUIbKICHUM CIIBBIAHOIIEHHSIM PO3MIpiB 3epeH: ¢pakuid (2,5 — 1,25) MM —
1o 40 mac. %, ¢pakmis (1,25 — 0,63) mm — 20 — 50 mac. %, dpakuis < 0,63 mm — 20 —
70 mac. %. IIpu Takomy CIIBBIJTHOIIEHHI CYMIXXHUX (PpaKIliii 3aroBHIOBaYa JOCITAIOTHCSA
3Ha4ueHHs MiltHOCTI — 710 50 MITIa i mopucrtocti — 10 12 %.

OcHoBHI (i3UKO-MeXaHIYHI Ta TEXHIYHI XapaKTEePUCTUKH PO3POOJICHUX OETOHIB Ha
OCHOBI &JIIOMOXPOMITHHUX 1IEMEHTIB HaBeeH1 y Ta0. 3.

Tabmuus 3 — OcHOBHI (i3MKO-MEXaHIYHI Ta TEXHIYHI BIACTUBOCTI PO3POOJIEHUX TYTrOTUTABKHX
He(hOpMOBaHUX MaTEpialliB HA OCHOBI ATFOMOXPOMITHHUX IIEMEHTIB

BeTon Ha 0CHOBI 3aITOBHIOBaYa MEpUKIIazy

[Toxa3Huku Ta ATIOMOXPOMITHOTO IIEMEHTY
KaJIbIIIEBOTO CTPOHIII€BOTO 6apieBoro

['paHu1g MIITHOCTI TP CTUCKY Y Billl
28 nib TBepnHeHHs, Mlla 52 49 56
[TopucricTh Bigkpura, % 11,6 11,2 10,9
Boruerpuskicts, °C 2000 1900 1800
Tepmocriiikicts 1300 °C — Boga, Termio- > 95
3MiH
Temnepatypa noyatky nedopmarii mis
HaBaHTaxxeHHsM 0,2 MlIa, °C 1560 1540 1510

Tepmiunuit KoedilieHT JiHIHHOTO pO3IU-

- . —6
perms, K- (8,4 +11,6)-10

CtyniHb po3MilIHEHHS B IHTEpBaJll TEMIIe-

patyp 20 — 1000 °C, % 17,6 14,3 11,4

[Inako- Ta METaIOCTIUKICTH (3a rHOu-
HOIO MPOHUKHEHHS ), MM
— OCHOBHMH JIOMEHHHUM IIJIaK 18-2
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| — po3maB Meramy ‘ —

3aranbHa TEXHOJIOTIYHA CXeMa BUPOOHUIITBA TYTOIUIABKUX HE(POPMOBAHUX MaTepi-
aJliB Ha OCHOBI aJTIOMOXPOMITHHUX LIEMEHTIB MIpe/ICTaBIeHa Ha puc. 7.

3a cxeMoro nependadeHo BUPOOHUITBO CYXMX BOTHETPUBKHX OETOHHHUX CyMIILIEH,
OETOHHHMX Mac AJIs1 CTBOPEHHSI MOHOJITHUX (hyTEepOBOK, OETOHHUX BUPOOIB JIJIsi CTBOPEHHS
byTepoBKku OI0KaMHU.

TyromnaBki HeGopMOBaHI MaTepialid, Po3pOOJICHI 3 BUKOPUCTAHHIM aJTIOMOXPOMI-
THHUX IIEMEHTIB, alipoOOBaHO B MPOMUCIIOBHX 1 HAITIBIIPOMHUCIOBUX YMOBAaX.

J—— pe—— — v Y BHCOKOTEMINEpaTypHii MOBIT-
leMerT SRMOBEIOEAY | | SATOBHIORA psHIA eyl [HCTUTYTYy BHCOKHX TEXHO-

| | l I Jorii  XapKiBCHKOIO  HaIllOHAJIBHOTO

| Hooymmsz | [ Hooymmsn | | Zosysarms | yHiBepcuretry iM. B.H. Kapasina 3 kBiT-
Ha 2014 poKy eKCIuTyaTyeTbcsl OETOH-

&m}fmm F— HUU KOHCTpYKTI/IBI—.II/II\/i byTepOBOUHMIA
P EARES CJICMCHT 3aXHCTY BlJ BIUIMBY TEMIICpa-

typu 1600 °C. EkcnepuMeHTaIbHUI

E‘E si?:; [ e | KOHCTPYKTHUBHUW €JIEMEHT NPOJOBIKYE
: eKCIUTyaTyBaTHCh [0 TENEepilHiA Yac,

, 3a0e3neuyroun HeoOXI1JHUN pIBEHb 3a-

Cyxa OeToHHa .
cymim ViIatanm T2 ymi b re s berora aca XUCTYy IIPU JKOPCTKUX TEXHOJIOTTYHUX
™ yMOBax pobOTH Tieui, 30epiraroun Heoo-

X1JTHI MEeXaHIYHl BJIAcCTUBOCTI. Bizyaib-

Toepmer (2 morLy HUA KOHTPOJIb CTaHY KOHCTPYKTHBHOTO

AOBITPIHO B0T0rI: €JIeMEHTY TIOKa3aB, IO B JIaHWW Yac Ha
YMOBAX o . . . .

HOTO TOBEPXHI BIACYTHI BUIUMI JTe(eK-

TU (TPIIIMHU, KaBEpHHU, BITKOJM), a Ta-

E@ KOXK HE CIIOCTEPIra€eThCsl 3MiHA T'E€OMET-
. puyHUX napamerpiB. OUikyBaHM COIlI-
Betomsi QTbHUM Ta CKOHOMIUYHMHM €(EKTH Bif

BHpOOH

BIIPOBA/PKEHHSI HOBOT'O Marepiany Oy-

Pucynok 7 — 3aranbHa TexHonoriyna cxema AYTh PO3PaxOBaHl MICIA  3aKIHYICHHA

BUPOOHHMIITBA TYrOIUIABKMX He(opMoBaHuMX Matepia-  CKCIIYaTallMHOL HEPEBIPKH.
JiB HA OCHOBI aTFOMOXPOMITHHX [[EMEHTIB Ha TOB HBII «1OMIHAHTA»

(M. KocrantuniBka, JloHenpka o00J.) B
dyTepiBii 00epTOBOI NeYl BUNATY KJIIHKEPY BHKOPHUCTAHO OCTOHHI BOTHETPUBKI OJIOKH,
BUTOTOBJICHI 3 PO3pOOJICHNX MaTepiaiiB. TepMmiH ciayk0u 6eToHHHX O0J10KiB ckiaB 360 po-
Ooounx 110 (s uerisiHol Kiaaku — B cepenbomy 200 poOouux ai0). BeranosneHo, 1o
TEepPMiH CIIy>)kOM PO3pOOJICHUX 1 BUTOTOBIICHUX OETOHHUX OJIOKIB B 1,8 pasu mepeBulrye
TEPMiH CIIy’)KOM aHaJOTIYHOI TMEePUKIA30XPOMITOBOI MErIsHOI Kianku. ExoHomiuHuU
edeKT BiJ BIIPOBaI)KEHHS 0€TOHHUX OJIOKIB B 00epTOBiH eyl ckiaB 50 THC. TpH. Ha PIK 32
paxyHOK 3MEHIICHHS MaTePiaIbHUX BUTPAT, OOYMOBJICHUX 30UTBIIICHHSIM TEPMIHY CITy>KOU
byTepoBKH.

Ha TOB HBII «3ops» (M. PyGixkue, JIyranceka 00:1.) mepeBipeHa eKcruryaraijiiina
HAJIHHICTh (YTEPOBKHU JBOX TEpMOIIeUeH yTHIIi3aIii BIAXOAIB BUPOOHUIITBA CUPOTO OCH-
30;1y. He BUsiBIEeHO nmopyiieHb HITICHOCTI KOHCTPYKTUBHUX OC€TOHHHUX €JIEMEHTIB (pyTepo-
BKH Ieuel. beToOHHI KOHCTPYKTHBHI €JIEMEHTH MPOJIOBKYIOTh CKCILTyaTyBaTHCS TTPH TEM-
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nepatypi 1650 °C. ExoHomiuHuii e(deKT BiJ BIPOBAKEHHS OETOHIB Ha OCHOBI aJIIOMO-
XPOMITHHUX LIEMEHTIB ckjiaB 24 Tuc. TpH. Ha | T 0eTOHY 3a paXyHOK 3MEHILIEHHS PECYpCiB
Ha TEXHIYHE 00CTyroBYBaHHS Ta 301IbIIEHHS MIKPEMOHTHHX CECIil.

Ha 6a3i HBIT « TEIIJIOPEMCTPOI» (M. XapkiB) IpoBeeHi JOCTiTHO - IPOMHC-
JIOBI BUNPOOYBaHHS BOTHETPUBKHUX JeTalie (CTIHOBUX OJIOKIB) BHCOKOTEMIIEpATypPHHUX
neveil. BukoHanuii orns mokasaB BiACYTHICTh BUIUMHUX PYHHYBaHb: TPILIUH, BIIKOJIIB,
JyUIeHHs Ha ToBepxHi OnokiB. He crmoctepiraerbcs 3MiHU T€OMETPUYHHX HapaMeTpiB
BHYTPIIIHBOTO 00’ €My TIeul, 1110 CBIIUMTH MPO BIACYTHICTH 00’€MHMX 3MiH B OeToHi. [Ipu
MIPOBENICHHI TUIAHOBO-MPO(MIIAKTUYHOTO PEMOHTY Tedi OyJI0 BCTAHOBJIEHO, IO TEPMiH
ciy>kOu OETOHHUX OJIOYHMX CTiH Y BUCOKOTEMIIEPATYpPHIN MEpIOJUYHINA Medi MepeBUIITUB
TEpPMiH CIY>KOU TaKuX ke OJIOKIB Ha OCHOBI rimHO3eMucToro nemeHTy Gorkal-70 Ta enek-
TPOIUIABJIEHOTO KOPYH/Y.

Takum urHOM, po3po0seHi TyroriaBki HeopMoBaHi MaTepianu i3 OETOHIB Ha OC-
HOBI QJTIOMOXPOMITHHUX IIEMEHTIB 1 MEPUKIa3y PEKOMEHIOBaHI JIs IMOIAIbIIIOT0 BUKOPHC-
TaHHS B TEIJIOBHUX arperatax i yCTaHOBKaX METaIypriiHOI, EHEpTreTHYHOI 1 BOTHETPUBKOT
rajgy3ed MpoOMHUCIOBOCTI Y KpaiHHu.

TeopernyHi 1 MpaKkTUYHI pe3yIbTaTH, OTPUMaHI NP BUKOHAHHI JOCIIKEHb, BIPO-
BaJKEH1 B MIPAKTUKY HAaBYAIBHOTO Mpollecy Kadeapu TeXHOIOr1i KepaMiKu, BOTHETPHUBIB,
ckia ta emaneit HTY «XIIl» npu miarorosii cTyaeHTiB 3a cremiansHicTio 05130104 —
«XiMI4H1 TEXHOJIOT1i TyrOIUIaBKUX HEMETAJICBUX 1 CHIIIKATHUX MaTepialiBy.

Y noparkax HaBEIEHO TEXHOJIOTIYHY JOKYMEHTAlll0, aKTH BHUIYCKY JOCIIIHO-
€KCIIEPUMEHTAJIbHUX Ta JOCIITHO-MPOMUCIOBUX MAPTIA ATFOMOXPOMITHUX LIEMEHTIB Ta
MITYYHUX 3aMIOBHIOBAYiB, aKTH BUMPOOYBaHb Ta BIPOBAKEHHS OTPUMAHUX MaTepialiB y
IIPOMUCIIOBICTb Ta HABUAJIbHUII MpolIEC.

BUCHOBKHA

3a pe3yapTaTaMy BUKOHAHHS JUCEPTAIiHOI poOOTH BUpIiIlIEHA HAYKOBO-TIPAKTUYHA
nmpo0sieMa CTBOPSHHS TEOPETUYHUX OCHOB TEXHOJIOTIT TYromiaBKux He)OpPMOBAaHUX MaTe-
plajiB 3 BUCOKOIO MILHICTIO, BOTHETPHUBKICTIO 1 CTIAKICTIO JIO 11 arpeCUBHUX CEPEIOBHUII]
Ha OCHOBI aJIOMIHATIB 1 XpPOMITIB JIY’KHO3EMEIbHUX €JIEMEHTIB 32 PaXyHOK IIIJIECIIPSIMO-
BaHOTO (hopmyBaHHS (Ha30BOTO CKJIaAy Ta CTPYKTYpH KIIHKEPY, LIEMEHTHOTO KaMEHIO 1
oetony. IIpoBeneHnli KOMIUIEKC TEOPETHYHUX Ta €KCIIEPUMEHTAIBLHUX JOCTIIHKEHB J0-
3BOJIsIE CHOPMYJTFOBATH TaKl 3arajibHI BUCHOBKH:

1. CtBOpeHO TEOpETHUHI OCHOBH, SIKI 0a3yIOThCSI HA MEPEBAKHOMY TEPMOJMHAMIY-
HO BUT1IHOMY CHiBICHYBaHHI 3aJaHuX KoMmOiHaIii ¢a3 B cyOcosiycHii Oy/1oBi Oarato-
kommoHeHTHOT cuctemu (Mg, Ca, Sr, Ba)O — Al,O3 — Cr,03, Ta 00yMOBITIOIOTH O/Iep)KaH-
HSl TYTOIJIaBKMX HEPOPMOBAHUX MaTepiasliB HA OCHOBI aJIFOMIHATIB 1 XpPOMITIB JIy>KHO3€-
MEJIbHUX €JIEMEHTIB.

2. Po3paxoBani TepMOAMHAMIYHI KOHCTAHTH O1HAPHUX 1 TPUKOMIIOHEHTHHUX QJTFOMIi-
HATIB 1 XPOMITIB JTy>)KHO3EMEJIbHUX €JIEMEHTIB, K1 BiJICYTHI B IOBIJIKOBI#1 JiTepaTypi, i CH-
CTeMaTH30BaHa 0a3a TEPMOJAMHAMIYHKX JIAHUX CITONYK, IO BXOJATH JIO CKJIaTy Oaratoko-
monentHoi cucremu (Mg, Ca, Sr, Ba)O — Al,O3 — Cr,0s.

3. Yrouneno 6yaoBy TpukoMmoneHTHOI cuctemu CaO — Al,O3; — Cr,03 (9 enemen-
TapHUX TPUKYTHHKIB) 1 TEOPETUYHO BU3HAYEHO OYJOBY TPUKOMIIOHEHTHUX cuUcTeM SrO —
Al,O3 — Cr,03 (7 enementapuux TpukyTHHKIB) Ta BaO — Al,O3 — Cr,03 (8 enemenTapHuX
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TPUKYTHHKIB) B 001aCTi cyOcoiayca 3 ypaxyBaHHIM cTaObUIbHUX (pa3 mpu TemmepaTypax
1400 — 1700 °C. BcraHoBiieHO MOAI0HICTh OYI0OBU TOCTIKYBAHUX CUCTEM, SIKa TOJIATAE Y
CHIBICHYBaHHI QJIOMIHATIB 3 XPOMITOM JY>XHO3EMEIbHOIO E€JIEMEHTY, 10 OOyMOBIIOE
cTaOUTBHI TEXHOJOTIYHI TapaMeTPH CUHTE3y BUCOKOMIIIHUX, BOTHETPUBKUX aTIOMOXPOMI-
THUX B’SDKYyYHX MaTepialiB Ha OCHOBI KoMmo3ulii HacTtynmHux rmepepisiB: CaCr,Os —
CaAl,04 — CaAl4O; nipu piBHiit ydacTi a3 B kommoswuiii; SrCroO4 — SrAIL,O4 — Sr3AlLOg,
P [OMY JOIUIBHAM € MaKCUMaabHO MOXIUBUN BMICT SrCr,O4 /TS MiIBUINICHHS TEM-
neparypu miasjieHns kommosuiii; BaAl,0, — BaCr,04 — BasAl,0s — BasCr,0Op mipu Bapia-
TUBHINA y4acTi KOMIIOHEHTIB y KOMITO3UIlii. BHACITIOK HEMOKIIMBOCTI CITIBICHYBaHHS OC-
HOBHHX (Da3 aIFOMOXpOMITHUX LIEMEHTIB 3 KOPYHIOM TEPMOAMHAMIYHO OOIPYHTOBAHO BH-
KOPHUCTaHHS SIK aJlbTEpPHATUBHOTO BOTHETPUBKOTO 3all0BHIOBAYa MEpUKIIa3a.

4. 'Y moBHOMY 00Cs131 BCTAHOBJICHO CYOCOJIAyCHY OyZOBY TPUKOMITIOHEHTHUX aJTi0-
minaTtHuX cucteM MgO — SrO — Al,O3 (11 enementapaux TpukyTHHKIB) Ta MgO — BaO —
Al;O3 (11 eneMeHTapHUX TPUKYTHHKIB), B SKUX JIOBEACHO CIIBICHYBAHHS TiJAPaBIiYHO aK-
TUBHUX aJIOMIHATIB CTPOHIIIO Ta 0apito 3 mepukiiazomM. BiAMIHHICTE y cyOcoIiyCHiil Oy-
JIOB1 3a3HAYEHUX TPUKOMITOHEHTHUX CHCTEM OOYMOBJICHA HASBHICTIO TPUKOMITOHEHTHUX
CIIOJIYK PI3HOTO OKCHUJHOTO CKJaay. Y pe3yibTaTi JOCIIKEHHsI CyOCOJiTycHOi Oy/noBU
TpUKOMIIOHEHTHUX XpoMiTHUX cucTeM MO — SrO — Cr;O3 (3 eneMeHTapHUX TPUKYTHU-
k) Ta MgO — BaO — Cr,03 (4 eneMeHTapHUX TPUKYTHUKHA) BCTAHOBJICHO X MOMIOHICTD,
sKa TOJISITAa€ y CIIBICHYBaHHS OJHOOCHOBHUX XPOMITIB JIY’KHO3EMEIbHUX €JIEMEHTIB OJMH
3 OJTHUM Ta 3 MEPUKIIA30M y BChOMY JOCIIPKYBAaHOMY 1IHTEpPBaJIl TEMIIEpaTyp.

5. Ha migcraBi TepMOAMHAMIYHOTO Ta TOMOJIOTIYHOTO aHalli3y, pe3yJbTaTiB po3pa-
XYHKY TEMIIepaTyp Ta CKJIaJ[IB €BTEKTUK OOTPYHTOBAHO MPUHIIUIIN PETYIIOBAHHS SIKICHOTO
Ta KUTbKICHOTO CKJIaJly TYTOIUIaBKMX HE()OPMOBAHUX MaTepiajiiB Ha OCHOBI aJIFOMOXPOMi-
THUX IIEMEHTIB 3 MIEPUKIIa30M, K 3aIIOBHIOBAYCM.

YTouHeHo cyoOcoliaycHy OyaoBy udoTupukommnoHeHTHoi cuctemu MgO — CaO —
Al;,O3 — Cr,03, sixka po30uBaeThes Ha 14 ejgeMeHTapHUX TeTpaeapiB. BcraHomieHo, 1110
HaiOuTeMit 00°eM (185,76 %o) 1 HaliMeHIIMK CTymiHb acuMeTpil (2,55 BigH. 07.) Mae
eneMmentapuuii Terpaenp CaCr,04 — CaAl,04 — MgAIO4 — MgO, a dasu, ki BXOIATh J10
Horo ckiaay, MarOTh HAMOLIBITY HMOBIpHICTB icHYBaHHs B cucTemi (0,2362; 0,072; 0,1322
10,2001 BigH. OJ. BIAMOBIHO), IO JI03BOJIMJIO CTBOPUTH TEXHOJIOT1IO TYroImiaBKux Hedo-
PMOBaHUX MaTepiajliB HA OCHOBI KaJIbI[IEBOTO AJIFOMOXPOMITHOTO IIEMEHTY 3 MEPUKIIA30M,
SK 3aMOBHIOBAYEM, MpH 301IblIeHOMY BMICTI y ckiazi nementy CaCr,O4 Ta mpu BMICTI y
ckJ1aai HehopMOBaHOI KOMIO3UIIIT HE MeHII 75 mac. % nepukiasy.

BcranoBneno cyocomigycHy 0ynoBy doTupukomMmnoHeHTHOI cuctemu MgO — SrO —
Al;O3 — Cr,03, sika po30uBaeThcst Ha 14 enmeMeHTapHHX TeTpaeapiB. s oTpUMaHHS Ty-
roruIaBKUX He(OpPMOBAHMX MaTepiajiB 3 KOMILJIEKCOM 3aJaHUX €KCIUTyaTallifHuX Xapak-
TEPUCTHK Ha OCHOBI Kommo3ulliii retpaeapa SrsAl,Og — SrCr,04 — SrAl,O4 — MgO Heo0-
X17HO Tiepen0avyaTyl CrieliaibHI MPUMOMHU 10 3a0€3MEUEeHHI0 BUCOKOI TOYHOCTI JTO3yBaHHS
BUXIJTHMX KOMIIOHEHTIB BHACJIIIOK IiBHUIIEHOI0 CTyIeHs acuMetpii (3,62 BigH. ox.). [Ipu
I[bOMY, BapifOBaHHS BMICTY TEPHKJIa3y, SK 3allOBHIOBAYy, MOXKJIMBE Yy IIMPOKHUX MEKax
npu 30iabirennHi BMicty SrAlL,O4 Ta minimizanii Bmicty Sr3Al,Og y ckiaai B’spkydoro ma-
Tepiany.

Busznaueno cy6conigycHy OyqoBYy YOTHpUKOMMIOHEHTHOI cuctemu MgO — BaO —
Al;O3 — Cr,03, sika po30uBaeThest Ha 16 enmeMeHTapHUX TeTpaeapiB. s OTpUMaHHS Ty-
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rOIUIABKOTO HE(POPMOBAHOTO Marepiaiay MiJABUIIEHOT MIITHOCTI 1HTEpeC MPEACTaBISIOTh
eneMmenTapHi Terpaeapu BasAl,O — BazCr,0s — MgO — BaAl,O4 ta BaAl,0O4 — BasCr,0p
— BaCr,04 — MO, onnak meBucoki 06’emu icHyBaHHA (54,15 1 99,61 %o BiAMOBIAHO) Ta
migBuIeHi cryneHi acumeTpii (4,23 1 3,60 BiAMOBIAHO) 0OYMOBITIOIOTH HEOOX1THICTh TOY-
HOTO J03yBaHHS BUXIJHUX KOMIIOHEHTIB SIK IIPU CHHTE31 KIIIHKEPIB O0OpaHUX CKJIAIiB MpHU
30inpmenHi Bmicty BaAl,O4 y cxinani nementy, Tak i mpu po3poOlli CKIaiiB HU3bKOIeMe-
HTHOTO TYTOILJIaBKOTO He()OPMOBAHOTO MaTepialy 3 BUKOPUCTAHHSAM IMEPHUKIIa3y, sIK 3amo-
BHIOBaYa.

6. Ha mifcTaBl maHMX PErpeciiiHOrO aHalidy Ta pe3yNbTaTiB (Pi3UKO-MEXaHIUHUX
BUNPOOYBaHb ONMTUMI30BAHO CKJIAH AIFOMOXPOMITHUX IIEMEHTIB 1 BCTAHOBJICHO BiIIOBI-
JTHICTh iX (I3MKO-MEXaHIYHUX XapaKTEPUCTUK BHMOTaM HOPMATHBHOI JOKYMEHTAIIii:
HOpMaJbHA TYCTHHA LeMEHTHOro Ticta 23 — 29 %; TepMiHU TyXaBiHHS: MOYATOK — BIJ
40 xB. 510 2 TO1., KiHElb — BiA 55 xB. 10 4 roa. 15 XB.; Mexa MIIHOCTI TIPU CTUCKY Y BIIll
1 no6u tBepanenHs — 30 — 40 MIla; 3 116 — 41 — 51 MlIla; 7 ni6 — 48 — 56 Mlla; 28 16 —
57 — 75 MIla; mexxa MIITHOCTI NMpU BUTHHI y Bii 1 100u TBepaHeHHs — 5,8 — 6,4 Mlla;
3 ni6 — 5,9 — 6,5 MIla; 7 ni6 — 6,0 — 6,7 MIla; 28 ni6 — 6,2 — 6,8 MIla, BOTHETpUBKICTH —
1700 —1900 °C.

7. TlpoBeneHO eKCIIEpUMEHTANbHI JIOCHIKEHHsT TpoleciB  (a3oyTBOpEeHHS B
CHUPOBHMHHUX cyMimiax, 1mo BkmodaioTh CaCOs;, SrCO3, BaCOs, Al,O3 i Cr,0s, B3aTHX
y 33JJaHOMY CTE€XIOMETPUYHOMY CIIIBBIJIHOIIEHHI Ta BCTAHOBJICHO, IO B3a€EMOJIISI OKCUIY
JTY>KHO3EMEJIbHOTO €JIEMEHTY 3 OKCHJAaMHU alIOMIHII0 1 XpOMY 3 TMOMITHOIO HIBHUKICTIO
nounHae npotikati Bxke mpu 900 °C 1 MOBHICTIO 3aKIHUYIOTHCS NPH TeMIepaTypax
1300 — 1500 °C ¢popmyBanHsM 3amaHoro (a3oBoro ckiaay. BiaznadeHo, 1o MBUAKICTH
IIPOILIECY 3aJI0BUTLHO OMUCYETHCS PiBHSIHHAM ['1HCTIIHTa — BpoyHITeiiHa, a B3aEMO/Iisg OK-
CUJIB Ma€ MEPEeBaXHO NU(Dy31iHUI xapakTep. Y MOYATKOBHM MEPioJl IIBHUJKICTh JIMITY-
€THCA XIMIYHOIO B3a€MOJII€I0 KOMITIOHEHTIB CHPOBHMHHOI CyMIIlll Ha MeXl1 po3auty ¢as i
TIJIBKH MMICJIS YTBOPEHHS O€3MepepBHOrO Mapy MPOAYKTIB TBEpAO(Da3HUX peaKiliid 1MIBU/I-
KICTh IIPOLECY BU3HAYAETHCS AU(PY31€:0 KOMIIOHEHTIB y peakuiiiHy 30Hy. [locminoBHICTD
YTBOPEHHs (pa3 (MOHOXpPOMIT — MOHOAIIOMIHAT — TPUOCHOBHUI XPOMIT — TPUOCHOBHUI
QJIFOMIHAT) MATBEPHKEHO PEHTTeHO(Aa30BUMU JTOCHIKEHHSIMU, TEPMOJIUHAMIYHUMHU PO3-
paxyHKaMHu Ta CTPYKTYPHHMH pO3paxyHKaMU €HEprii KpUCTATIYHUX I'PATOK Ta € YMOBOIO
(dbopmyBaHHS 1€PEKTHOT CTPYKTYPH AJIFOMOXPOMITHHX KIIIHKEPIB.

8. Y pe3ynbTari JOCHIKEHHS KITHKEPIB aTFOMOXPOMITHUX 1IEMEHTIB BCTAHOBIICHO,
1o iX pO3paxyHKOBUW (pa30BUM CKJIaJ BIJIMOBIJAE €KCIEPUMEHTAIbHO OTPUMAHUM CKJla-
naM. HasiBHICTh B KJIIHKEpax OOMEXKEHHX TBEPAUX PO3UYMHIB JAEPEKTHOI CTPYKTYypH 00Y-
MOBJIIO€ TIABUIIICHY MEXaHIYHY MIIHICTh 32 PaxXyHOK 3POCTaHHS BUIBHOI €HEeprii Kpucra-
JYHOI IPATKH.

9. BcTaHOBJIEHO CTPYKTYpPY TiApaTOBAHMX AIFOMOXPOMITHHMX LIEMEHTIB, sIKa 3a pe-
3yJbTaTaMUd KOMILIEKCHOTO (D13MKO-XIMIYHOTO aHAJI3y CKIAAA€ThCs 3 KOHIJIOMEpaTy He-
MIPOpPEaroBaHMX ajIlOMIHATIB 1 XPOMITIB JIY)KHO3EMEIbHUX €JIEMEHTIB, T1IpOATIOMIHATIB Ta
BTOPUHHUX KapOOHATIB JIy’KHO3EMEJIbHUX €JIEMEHTIB, T1APOKCUIY aTIOMIHIIO SIK y KpUCTa-
JIYHOMY (ZIJ1s1 KaJIbII€EBUX ATIOMOXPOMITHUX IIEMEHTIB), TaK 1 B KOJIOITHOMY (ISl CTPOH-
II€BUX 1 0api€BUX AITFOMOXPOMITHUX IIEMEHTIB) CTaHl, a TAaKOXK TiAPOKCHIy xpomy. Bin-
3HAYEHO, 1110 T1IPaBIIYHO 1HEPTHI XPOMITH JIy>)KHO3EMEIBHUX €JIEMEHTIB OEpyTh aKTUBHY
y4acTh y Tpoliecax rijgpataiiii i GopMyBaHHI CTPYKTypH [IEMEHTHOTO KaMEHIO SIK OCHOBA
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JUISL POCTY T1ApaTHUX HOBOYTBOPEHB. ['1/jpaBIiyHO aKTUBHA ajroMiHaTHA ¢aza aJroMoXpo-
MITHUX IIEMEHTIB MOB’s13aHa 3 36pHAMHU HEMPOPEaroBaHOr0 XPOMITY, 1110 OOYMOBIIIOE MIII-
HICTh 3aTBEP/ILJIOTO IEMEHTHOTO KaMEHIO.

10. Po3po6ieHo pecypco- Ta eHepro30epiratody TeXHOJIOTII0 aTFOMOXPOMITHUX T1€-
MEHTIB 3 BUKOPHUCTAHHSIM BIAXOJIB XIMIYHOI Tajly31 IMPOMHUCIOBOCTI, @ TaKOXX TEXHIUHY
JOKYMEHTAIlll0 Ha BHIYCK JOCHiTHO-IpoMucioBux maptii. B ymoBax TOB HBII
«IOMIHAHTA» (M. KoctsaTturiBka, JloHembKa 00J1.) BHITYIIIEHO JOCIITHO-TIPOMHUCIIOBY
MapTII0 TPHOX BUJIIB aJTFOMOXPOMITHHX IIEMEHTIB 3 BUCOKUMH (DI3UKO-MEXaHIYHUMHM BJlac-
TUBOCTSIMH.

11. Po3po6iieno ckiaau BUCOKOMIIHUX BOTHETPUBKHX OETOHIB Ha OCHOBI alllOMO-

XPOMITHUX ILIEMEHTIB, Kl XapaKTePU3YIOThCS BUCOKMMH EKCIUTyaTallliHUMH MOKa3HUKa-
MU: MeKa MIITHOCTI Mpu CTUCKY y Bili 28 110 TBepaueHHs — 49 — 56 Mlla; Biakpura mo-
pucticts — 10,9 — 11,6 %; Boruetpuskicts — 1800 — 2000 °C; Tepmocrtiiikicts 1300 °C —
BOJIa — MOHAJ 25 TEIUI03MiH; TeMIepaTypa noyaTky aedopmarii mij HaBaHTaxeHHsM 0,2
MIIa — 1510 — 1560 °C; Tepmiunuii koedimieHT JniHiltHOTO po3mupenHs — (8,4 + 11,6)-10~
® K'!; crynine posminsenns B inrepsani temmeparyp 20 — 1000 °C — 11,4 — 17,6 %; muna-
KO-
Ta METAJOCTIMKICTh (3a TJIMOMHOIO MPOHUKHEHHS): JUIsl OCHOBHOTO JOMEHHOIO IUIAKy —
1,8 — 2 MM, ans posminaBy Metany — BiAcyTHS. [IpoBeaeHO (i3uKo-XiMIUHI TOCITIHKEHHS
OETOHIB Ha OCHOBI AJIFOMOXPOMITHHUX IIEMEHTIB Ta BCTAHOBJICHO, IO /IO BUIATY BC1 3pa3Ku
OCTOHIB MaloTh IWIUIbHY, MPAKTUYHO OE3MOPHUCTY CTPYKTYpPY, LI0 OOYMOBIIOE BHCOKY
[JIAKO- Ta METAJOCTIMKICTh MaTepiany. [licig Bumamy He3HAUYHHUX 3MIH 3a3HA€ TUIbKU
3’€JHyBaJIbHA YaCcTHHA, MPEJCTaBjieHAa T1IpaTOBAHUM IIEMEHTOM 1 JpiOHUM 3amOBHIOBA-
4yeM, 10 00YMOBIIO€ CTabUIBHO BUCOKI 3HAYEHHS MIIHOCTI O€TOHIB MIPU BUCOKUX TEMIIE-
parypax ekcrutyatarii (monana 1600 °C).

12. Po3po06iieHo 3arajgbHy TEXHOJOTIYHY CXEMY BUPOOHHIITBA TYTOIJIaBKUX Hedop-
MOBaHUX MarepiajiB Ha OCHOBI aJIFOMOXPOMITHHMX IIEMEHTIB, 3TITHO SKOi TMependayeHo
BUPOOHMIITBO CYXMX BOTHETPUBKUX OETOHHUX CyMillleid, OETOHHMX Mac ISl CTBOPEHHS
MOHOJIITHUX (PyTEpOBOK, OETOHHUX BUPOOIB 11 (popMyBaHHs PyTepoBku Onokamu. Ilpu
HEOOX1THOCTI TEXHOJIOTIUHA cXxemMa MOxe OyTH Moau(iKoBaHa I/l KOHKPETHE BUPOOHUII-
TBO 1 PI3HOMaHITHY NPOAYKI[i0, 10 BUITYCKAETHCSI.

13. TyrommaBki HedopmoBaHi MaTepiaiv, po3poOJIeHi 3 BUKOPUCTAHHIM aITFOMO-
XPOMITHHUX IIEMEHTIB ampoOOBaHi 3 MO3UTUBHUM PE3yIbTaTOM B [HCTUTYTI BUCOKHX TEX-
HOJIOT1 XapKiBChbKOro HauioHaidbHOro yHiBepcutery iM. B.H. Kapasina; na TOB HBII
«3ops» (M. Pybixkue, Jlyrancerka 06:1.); Ha TOB HBIT « JIOMIHAHTA» (M. KocTsiHTHHIB-
Ka, Jlonenpka o61.); Ha HBIT « TEINIOPEMCTPOM (m. XapkiB). ExoHoMiuHuMii edexT
B1J1 BIIPOBAKEHHS OCTOHHUX OJIOKIB B 00€pTOBiil Teul ckiaB 50 THC. TpH. HA PIK, a B Tep-
MoneYax yTHiIi3alli BIAX0A1B BUPOOHUIITBA CUPOro OeH30iy — 24 TUC. TpH. Ha | T OeTony.
TeopeTtnyHi 1 MpakTUYHI PEe3yJbTAaTH AUCEPTAIIMHOTO TOCHTIKEHHS BIIPOBAKEHI B MpaK-
TUKY HaB4aiabHOro npouecy HTY «XIID».

CIIMCOK ONYBJIKOBAHUX MPAIlb 3A TEMOIO JIUCEPTAIIII

1. Koporoackast A.H. KaneiuiiGapreBbie OKCUIHBIE CUCTEMBI U BSDKYIITUE MaTepUa-
76l Ha ocHOBe ux kommosuiui / [Koporoackas A.H., Ilabanosa I'.H., Mupropoa O.B.,
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Hetineka B.B., Ilanko H.C.] // Monorpadus. — XapskoB: TOB «Ilnanera — [IpiaT», 2014.
- 273 c.

3006ysauem npeocmasineHi pe3yibmamu meopemudHux ma eKCnepuMeHmanlbHux
00CNi0JHCEHb WOOO0 OMPUMAHHSL CReYIANbHUX 8 SHCYUUX MAmepialié Ha OCHOBI CHONYK Kd-
JbYitloapiesux cucmem.

2. Koporoackas A.H. TepmonnHaMrU4eCKUEe CBOMCTBA IBOMHBIX U TPOUHBIX COEIU-
Henuit cucrembl Ca0-BaO-Al,O3 / [I1ladanosa I'.H., Mupropox O.B., Tapanenkora B.B.,
Heitnexa B.B., Koporoackas A.H.] // Orueynopsl u TexHudeckas kepamuka. — M.: Mer-
tekc, 2005. — Ne 1. - C. 2-6.

3000y6auem po3paxo8aHo mMepmMOOUHAMIYHI XAPAKMEPUCMUKU OIHAPpHUX ma nom-
PUUHUX aNtOMIHAMIE Kabyito ma oapiro.

3. Koporoackas A.H. Brnusinue momudumupyromieit 100aBKM Ha OCHOBHBIE CBOIi-
cTBa orHeynopHeix nemeHToB / [JlorsuakoB C.M., [lla6anosa I'.H., Koporoackas A.H.,
[ITanosanor B.II., Bepauropa H.K.] // Bichuk HarioHaqbHOr0 TEXHIYHOTO YHIBEPCUTETY
«XII». — Xapkis: HTY «XIII», 2005. — Bun. 14. — C. 121-126.

3006ysauem po3ensHymo npoyecu CmpyKmypoymeopeHHs. npu meepoOHeHHI yeMeH-
mi8 Ha OCHOBI ANIOMIHAMIB KAAbYIIO.

4. Koporojckas A.H. OntuMuzanusi rpaHyJIOMETPUUYECKOTO COCTaBa O€TOHA CIEeIU-
anpbHOTO HaszHauenus / [['ypenko W.B., Illa6anoBa I'.H., Koporoackas A.H., leiine-
ka B.B., CunopoB B.H., Katkopuukona JI.A.] // Bicauk HarioHaasHOTO TEXHIYHOTO YHI-
Bepcutety «XI1I». — Xapki: HTY «XIII», 2005. — Bun. 51. — C. 183-189.

3006ysauem 6u3HaAUEHO 6NIUB KINIbKICHO20 CKIAOY 3aN08HI08AYA HA OCHOBHI 6ldC-
MUBOCMi 602HEMPUBKUX OEMOHIB.

5. Koporoackas A.H. U3zyuenue pusmko-mMexaHUYECKUX M TEXHUYECKUX CBOWCTB
0eToHOB nonudyHKuroHansHOro Ha3HaueHnus / [[llabanosa I'.H., Koporoackas A.H., L{a-
nko H.C., Cannyn C.B., lllanosanos B.I1.] // 36ipauk HaykoBux npaib BAT «YkpH/I-
Boruerpugis im. A.C. bepexnoro». —XapkiB: Kapasena, 2005. — Ne 105. — C. 122-128.

30006y6auem 00CniodHceHO PI3UKO-MEXAHIUHI MA MEXHIUHI XAPAKMePUCmMUKY 802He-
MPUBKUX OEMOHI8.

6. Koporoackast A.-H. DddexTuBHOCTH 100aBOK-MOIU(PUKATOPOB B MpoIieccax Tru/I-
paTalMoOHHOTO TBEPACHHUS BhICOKOTIIMHO3eMuUcCTOro nementa / [Jlorsunkos C.M., BepHu-
ropa H.K., [llabanosa I'.H., llTanosanos B.I1., Koporoackas A.H., Cunopos B.H.] // Bic-
Huk HarionansHoro Texuiunoro yHiBepcutetry «XIII». — Xapkis: HTY «XIIl», 2006. —
Bun. 13. — C.16-24.

3006ysauem 6CMaHOBIEHO BNIUE YMO8 MBEPOHEHHA HA MIYHICMb YeMeHmie Ha OC-
HOBL AIIOMIHAMIE KAIbYIIO.

7. Korogodskaya A.N. Sulfate Resistant Cement / [Shabanova G.N., Korogodskaya
AN., Deineka V.V., Tsapko N.S.] // FIB — Sammlung von Beitragen. — Weimar,
Bundesrepublik Deutschland, 2006. — Band 1. — S. 1115-1118.

3006ysauem euznaueHo eniug (hazo08020 CKNaAdy Ha KOPO3IUHY CMIUKICMb YyeMeHmis
cneyianbHo20 NPUHAUEHHS.

8. Koporozackas A.H. Bsoxyiiue marepuainsl clieiuaibHOrO Ha3HAUYEHHS HA OCHOBE
anmroMuHaToOB U XpomuToB Oapust / Koporonackast A.H., [llabanosa I'.H., brikanos C.H. //
30ipuuk HaykoBux mpains BAT «YkpHIBoruerpusiB im. A.C. bepexxHoro».— Xapkis:
Kapagemna, 2006. — Ne 106. — C. 83-88.
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3006y6auem Oocniodceno 8nius azo8020 cKIady HA G1ACMUBOCHI bApiesux anio-
MOXPOMIMHUX YEMEHMIB.

9. Koporoackas A.H. TepmonuHamMuuecKkue WCCICIOBAHUS ATIOMHUHATOB Oapus /
[[[TabanoBa I'.H., [{aniko H.C., Koporoackas A.H., Mupropox O.B., beikanos C.H., IIpo-
ckypas E.M., Bactotun @.A., Conoseii B.H.] / Bichuk HamioHanbHOTO TEXHIYHOTO YHi-
Bepcurety «XI1I». — Xapkis: HTY «XIII», 2007. — Bun. 27. — C. 158-166.

3000y6auem po3paxo8ano mepmMoOUHAMIYHI XAPAKMEPUCMUKU OIHAPHUX ANIOMIHA-
mie oapiro.

10. Koporoackas A.H. TepmommHamudeckas ©a3a JaHHBIX COCAWHEHWA THIIA
RO-Cr;05 (R — Mg, Ca, Sr, Ba) / [Koporoxackas A.H., [lla6anosa I'.H., Tkauesa 3.11., I'y-
penko N.B., Poxxenko A.1O., MBamenko M.IO.] // 36ipauk HaykoBux npaib BAT «Ykp-
HJIBoruerpusiB im. A.C. bepexxnoroy». — Xapkis: Kapasena, 2007. — Ne 107. — C. 147-155.

3006ysauem po3paxoaro mMepMOOUHAMIYHI XAPAKMEPUCTNUKU OIHAPHUX XPOMIMIie
JIYHCHO3EMENbHUX elleMeHmis.

11. Koporoackas A.H. ®U3nK0-MEXaHUYECKNE U TEXHUYECKHE CBOMCTBA IIEMEHTOB
Ha ocHoBe kommosummid cucteMbl BaO-Al;03-Cr,03 / [Koporoackas A.H., IllabGano-
Ba ['.H., 'opman B.1O., I'amora O.A.] // Bicauk HamioHaJIbHOTO TEXHIYHOT'O YHIBEPCUTE-
Ty «XIII». — XapkiB: HTY «XIIl», 2008. — Bum. 33. — C. 67-75.

30006y6auem GU3HAUEHO (DI3UKO-MEXAHIUHI Ma MeXHIYHI 61ACMUBOCMI YeMeHmie Ha
OCHO8I antoMiHamie i Xxpomimis bapiro.

12. Koporoackas A.H. Ctpoenue TpexkommnoneHTHO# cuctembl BaO-Al,03-Cr,03 B
obmactu cybconuayca / [Koporoackas A.H., Illabanosa I'.H., I'opman B.IO., I'amo-
Ba O.A.] // 36ipuuk HaykoBux npaips BAT «YkpH/lIBoruetpusis im. A.C. bepexxnoro». —
XapkiB: Kapasena, 2008. — Ne 108. — C. 157-163.

3000y6auem nposedeHo MepMOOUHAMIYHULL MA 2e0Mempo-monoa02iyHUl aHAali3
nompiunoi okcuonoi cucmemu BaO-Al;,03-Cr,0s.

13. Korogodskaya A.N. Alumina cement with spinel / [Shabanova G.N.,
Korogodskaya A.N., Vernigora N.K., Gamova O.A., Tsapko N.S.] // FIB — Sammlung von
Beitragen. — Weimar, Bundesrepublik Deutschland, 2009. — Band 1. — S. 573-578.

30006y6auem npedcmasieno pe3yibmamiu po3pooKuU CKIA0i8 WNIHEIbEMICHUX yeMe-
HMIB.

14. Koporoackas A.H. Kommnosuirmonusie Oapuiicopepxaniye maTepuaibl HOBOTO
kinacca / [[llabanosa I'.H., Koporonckas A.H., Ilanko H.C., Moxkpunkas B.K.] // Bynise-
JBHI MaTepianu, BUpoOu Ta caHiTapHa Texnika. — K.: 3nanns, 2009. — Bum. 33. — C. 77-80.

3000y6auem 00CniOHCEHO B1ACMUBOCMI KOMNOZUYILHUX Mamepianie Ha Oapiesux
CHOJIYKAX.

15. Koporoackas A.H. TepmoauHamuyeckue XapakTEpPUCTUKU HKAPOCTOMKOTO
TporiHoro coeauHenus cucreMbl BaO-Al,03-Cr,03 / [Koporoackas A.H., [1labanosa I'.H.,
['amoBa O.A., T'odpman B.FO.] // 36ipauk nHaykoBux mpainb BAT «YkpHJ/lIBorumerpugis
iM. A.C. bepexnoroy». — Xapki: Kapasena, 2009. — Ne 109. — C. 126-131.

3006ysauem npedcmaenieHo pe3yibmamu mMeopemudHuUx ma eKCnepuMeHmanlbHUux
oocnioxcensb uooo icnysanns y cucmemi BaO-Al,03-Cr,03 nompiiinoi cnonyku.

16. Koporonckas A.H. beTonsl moiu@yHKIIMOHAIBHOTO Ha3HAUYEHHUSI HA OCHOBE OT-
HeynopHbIX neMmeHnToB / [[llabanoBa I'.H., Tapanenkosa B.B., IIpockypus E.M., Mupro-
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pon O.B., Bacrotun ®.A., Koporoackas A.H., Mokpunikas B.K.] // ByniBensHi maTepianm,
BUpOOU Ta caHiTapHa TexHika. — K.: 3nanns, 2010. — Bum. 36. — C. 26-31.

3000y6auem y3acanvheHo 0AHI WOOO OCHOBHUX BIACMUBOCMEL 802HEMPUBKUX KOM-
NO3UYIUHUX Mamepianis.

17. Koporoackas A.H. OOMennbie TBepnoda3Hbie peakiuu npu (GOpMHUPOBAHUU
JVCCUTIATUBHBIX CTPYKTYp B OKCHUAHBIX Marepuanax [JlorsuakoB C.M., IllaGanoBa I'.H.,
Koporoackas A.H., Bepuuropa H.K.] // Orneymopbl U TexHHWYecKass KepamHKa. —
M.: Mettekc, 2010. — Ne 7-8. — C. 56-61.

3006ysauem y3acanbHeHO GIOOMOCMI NPO NPOMIKAHHIA 360POMHUX MEEPOOPAZHUX
peakyii 00MIiHYy ma iX 6NIUE HA eKCHIYAMAayitiHi 61acCmMuU8oCcmi Mamepiais.

18. Koporoackas A.H. Bei6op palimoHaibHOTO rpaHyJIOMETPUUECKOro cocTaBa 0e3-
00xuroBeix oraeynopos / [Koporonackast A.H., Jlorsuakos C.M., llla6anosa I".H., bpax-
auk JI.A., Kpusosa H.K., llymeiiko B.H., Ocranenko N.A.] // ByniBenpHi Martepianm,
BUpoOU Ta caHiTapHa TexHika. — K.: 3uanns, 2011. — Bumn. 39. — C. 52-57.

3006ysauem onmumizo8aHO KiNbKICHUU 2PAHYIOMEMPUYHUL CKAAO HEDOPMOBAHUX
B80CHEMPUBKUX MAMepPIals.

19. Koporoackast A.H. YcraHoBieHre BO3MOKHOCTH UCTIOJIb30BaHUS OTXOJIOB MPO-
MBIILJIEHHOCTH B MPOU3BOJICTBE TiuHO3eMucToro nemenrta / [[llabdanosa I'.H., Koporoa-
ckast A.H., Kocteipkun O.B., Bopox6usa P.M.] // 361ipHuK HayKOBHX mpanb YKpaiHCbKOI
JIep>KaBHOI akajieMii 3alli3HUYHOTO TpaHcnopty. — XapkiB: YkpIA3T, 2011. — Bun. 122. —
C. 288-292.

3000y6auem BUBHAYEHO MONCIUBICMb BUKOPUCMAHHS 8I0X00I8 XIMIYHOI 2ay3i npo-
MUCTOBOCMI Y BUPOOHUYMBI 8 SJICYHUX Mamepianis.

20. Koporoackas A.H. K Bompocy 00 HMCMOIB30BaHUM OTXOJOB BOJOOYUCTKUA B
MPOU3BOJICTBE TJIMHO3EMHUCTOrO 1ieMeHTa / BopoxOusin P.M., [llabanosa I'.H., Koporona-
ckas A.H. // Bicauk HamionansHoro texniuHoro yHiBepcutery «XIII». — Xapkis: HTY
«XTIII», 2011. — Bum. 27. — C. 164-173.

30006y6auem 00CNiOHCEHO BAACMUBOCII YEMEHMIB HA OCHOBI ANOMIHAMIG JYHCHO-
3eMeNbHUX eleMeHmie, OMPUMAHUX 3 BUKOPUCMAHHAM 8i0X00168 80000YULEHHL.

21. Koporoackas A.H. HccnenoBanne xommosuiuii cucrembl BaO-MgO-Cr,0O3 B
KauecTBe OrHeyrnopHeix 3amnosHuteneit / [Koporoackas A.H., [Ilabanosa I'.H., JlorBusn-
koB C.M., Iloncyii E.B.] // 306ipuuk HaykoBux mnpaup IIAT «YkpHIBoruerpusis
M. A.C. bepexnoro». — Xapkis: [IAT «YkpHIB», 2011. —Ne 111. — C. 173-179.

3006ysauem euxkonano auaniz nepepisie cucmemu BaO-MgO-Cr,03 3 mouku 30py
OMPUMAHHS 802HEMPUBKUX 3AN0BHI0BAUIE.

22. Koporoaceka A.M. BoruerpuBkuii 0eTOH Ha OCHOBI IIMHEIBBMICHOTO I[EMEHTY
/ T'.M. lllabanoBa, A.M. Koporoncbeka // byaiBenbH1 MaTepiaiv, BUpOOU Ta CaHiTapHa Te-
xHika. — K.: 3nanns, 2012. — Bumn. 43. — C. 144-149.

3006ysauem meopemuyHo 0OTPYHMOBAHO MA €KCNEPUMEHMATILHO 008e0eHO OMpU-
MAHHS BOCHEMPUBKUX HEPDOPMOBAHUX MAmMepialié HA OCHOBI YeMeHmis, wWo MIiCmsamo
ANIOMOMACHE3IANIbHY WNIHEb.

23. Koporoackass A.H. OcobernHoctu ananu3a (a30BBIX PaBHOBECHM B CIOKHBIX
B3aMMHBIX CHUCTeMax TyroriaBkux okcuioB / [JlorsunkoB C.M., bpaxnuk JI.A., Kopo-
rojackas A.H., Kpusnosa H.K., Ocranenko M.A.] / Bonpockl XUMUM U XUMUUYECKON TeX-
Hosioruu. — JluenponerpoBck: HoBas naeomorus, 2011. — Ne 6. — C. 183-188.
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3006y6auem 0OIPYHMOBAHO MEXAHIZMU NPOMIKAHHA OOMIHHUX peaKkyill y 6acamo-
KOMNOHEHMHUX OKCUOHUX CUCTEMAX.

24. Koporoackas A.H. OraeynopHbie 3alIOJHUTENN Ha OCHOBE KOMITO3UIIUI CHUCTe-
Mbl MgO-SrO-Cr,O3 / A.H. Koporoackas // OTHeymopbl W TEXHHYECKas KepamMuKa. —
M.: Mettekc, 2012. — Ne 7-8. — C. 32-34.

3006ysauem euxonano awnaniz cucmemu MgO-SrO-Cr,O3 ma npoarnanizosaro
OMPUMAHHS HA OCHOBI i1 KOMNO3UYIl 80CHEMPUBKUX 3AN0BHIOB8AUIS.

25. Korogodskaya A. Refractory concretes resistant to melted slag action /
A. Korogodskaya // FIB — Sammlung von Beitragen. — Weimar, Bundesrepublik
Deutschland, 2012. — Band 2. — S. 696-702.

3006y8auem po3pob.aeno CKadu 802HEMPUBKUX KOPOZIUHOCMILIKUX OEMOHI8.

26. Koporoackas A.H. TepmogmHamudeckas 0a3a JaHHBIX OTHEYIIOPHBIX aTFOMU-
HatoB ctponius / A.H. Koporoackas, I'.H. [llaGanoBa // 36ipuuk HaykoBux mpaub [TAT
«YxpHlIBoruerpusis im. A.C. bepexnoro». — Xapkis: [IAT «YxkpHAIB», 2012. —
Ne 112. - C. 208-213.

3006ysauem cghopmosarno bazy mepmoounamiunux oanux cucmemu SrO-Al,Os.

27. Koporoackass A.H. UccnenoBanue MUHEpadbHBIX JOOABOK K KOMIIO3UIUSM Ha
OCHOBE BBICOKOTJIMHO3EMHUCTOTO IIEMEHTa METOJI0M MH(ppakpacHO! (ypbe - CIEKTPOCKO-
nuu / [Jloreuakos C.M., lllymeiiko B.H., [Ilabanosa I'.H., Koporoackas A.H., Peiien-
ko .M., Ocranenxo N.A.] // OrHeynopbl u TexHuyeckas kepamuka. — M.: Mertekc,
2012. — Ne 10. — C. 16-23.

3000y6auem po3enaHymo ocooausocmi npomikaHHs npoyecie 2iopamayii yemeHnmie
HA OCHOBI AIOMIHAMIB KAIbYIIO.

28. Koporojaceka A.M. OnTumizaiiisi Ckiiary KOpo31MHOCTIHKHUX IIEMEHTIB, OTpUMa-
HUX 3 BUKOPHCTAHHSIM BIAXOIB XiMI4HOi mpomwuciioBocTi / [[IlabanoBa I'.M., [leline-
ka B.B., Koporoaceka A.M., 3enennor C.3., Tkavora 3.1.] // Bichuk HarmionansHOTO TEX-
HiyHOTO YHiBepcutety «XI1I». — Xapkis: HTY «XIII», 2012. — Bum. 63 (969). — C. 47-53.

3006ysauem 3a 00nomMo2o10 pezpeciuno20 aHanizy 6USHAYEHO ONMUMANbHI CKIA0U
yemenmia, CMIUKUX 00 Oii KOPO3iliHO20 cepedosuuyd.

29. Koporoackast A.H. Oraeynopsblii 6€TOH Ha OCHOBE aJIFOMOOApUEBOTO XPOMCO-
nepsxkamero nementa / A.H. Koporoackas, I'.H. [llaGanoBa // 30ipHHK HayKOBHX Ipalb
YkpaiHChKOT JIep>KaBHOT akaeMii 3aMi3HUIHOro TpaHcnopTy. — Xapki: YkpIA3T, 2013.
— Bum. 138. - C. 177-183.

3000y6auem onmumiz08aHo CKIA0U Ma BU3HAUEHO (DI3UKO-MEXAHIUHI Ma MexXHiuHI
eracmusocmi 6emoHi8 Ha OCHOBI ATIOMOXPOMIMHUX YEeMEHMIB.

30. Koporoackas A.H. Ouenka BSKyIINX CBONCTB TPOMHBIX aTFOMHUHATOB U XPOMHU-
TOB 1IeT0uHO3eMeNbHbIX neMeHToB / A.H. Koporoackas, I'.H. [llabanoBa // 36ipHuK Ha-
ykoBux npaup [TAT «YkpH/[IBoruetpusiB im. A.C. bepexnoro». — Xapkis: [TIAT «Ykp-
HAIB», 2013. — Ne 113. — C. 129-136.

3006ysauem 6U3HAYEHO MONCTUBICIb MA YMOBU NPOABY 8 SAJHCYUUX 81ACMUBOCHIEl
HOMPIIHUMUY AIOMIHAMHUMU, XPOMIMHUMU MA ATIOMOXPOMIMHUMU CHOTYKAMU.

31. Koporoackas A.H. Crpoenune cucremsr SrO-Al,03-Cr,03 B obsact cydcosu-
nyca / A.H. Koporonackas, I'.H. [1la6anosa // Bicauk JJoHHABA «AktyanbHi mpoGiemu
¢b13uKo-XIMIYHOTO Martepiano3HaBcTBay. — MakiiBka: JJoHHABA, 2013. — Bun. 20134
(102). — C. 102-108.
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3006ysauem BUKOHAHO MEPMOOUHAMIYHULL MA 2e0MempPO-MONON02IYHUL AHANI3 NO-
mpiunoi cucmemu SrO-Al,03-Cr,0s.

32. Koporoackas A.H. ®U3MKO-XMMHYECKHNE OCHOBBI CO3[IaHUs IIMHUHEIbCOACPHKa-
mux memeHToB. Y.1. CyOconmuaycHoe CTPOCHHE aTOMHUHATHBIX OKCHIHBIX CHCTEM /
A.H. Koporonckas, I'.H. 1llabanosa // Oraeynopsl u TexHuueckas kepamuka. — M.: Mer-
tekc, 2014. — Ne 6. — C. 3-7.

3000y6auem y3aeanvHeHo (Qi3UKO-XIMIUHI OCHOBU W0O0 0Y008U ANIOMIHAMHUX CUC-
mem OKCUOIB IYHCHOZEMENIbHUX eJleMeHMIB.

33. Koporoackas A.H. ®U3nKO-XUMUYECKAE OCHOBBI CO3/IaHUS IITTHHEIHCOICPKa-
mux 1eMeHToB. Y.2. CyOconmuaycHOe CTpOEHHE XPOMHUTHBIX OKCHUIHBIX CHCTEM /
A.H. Koporonckas, I'.H. 1llabanosa // Oraeynopsl u TexHuueckas kepamuka. — M.: Mer-
Ttekc, 2014. — Ne 7. — C. 3-5.

3000y6auem y3azanbHeHO PI3UKO-XIMIYHI OCHOBU WOO0 0Y008U XPOMIMHUX CUCTNEM
OKCUOIB TYHCHOZEMETIbHUX eJleMEeHMIB.

34. Koporoackas A.H. ®U3nK0-XUMHUYECKAE OCHOBBI CO3/IaHUS MITTHHEILCOICPKa-
nux 1emMeHToB. Y.3. Pa3paboTka coctaBoB mmuHenbHbIX ieMeHTOB / A.H. Koporojckasi,
['.H. Ila6anoBa // Oraeymnopsl 1 TexHu4eckas kepamuka. — M.: Merrtekc, 2014. — Ne 8. —
C. 6-9.

3000y6auem y3acanvHeHO @Hi3uKO-XiMIYHI NIOIPYHMS OMPUMAHHS UWNIHENbBMICHUX
YeMeHmi8 Ha OCHOBI AIOMIHAMIE Ma XPOMIMIG JIYHCHOZEMEbHUX eleMeHMIs.

35. Koporoackas A.H. Briusaue temneparypsl 00kura Ha mpoiieccsl popmupona-
HUS KJIIMHKEpa TIMHO3eMUCTOTO 1ieMeHTa / [Bopox6usn P.M., [1labanosa I'.H., Koporoa-
ckas A.H., Peimenko T.J1., IlepmsikoB FO.B., Kpactok E.A.] // Bicauk HamionanbHoro te-
xHiyHOrO yHiBepcutety «XIII». — XapkiB: HTY «XIIl», 2014. — Bum. 53 (1095). —
C. 14-21.

3006ysauem 0bIpyHmMOBano npoyecu hopmy8arHs cmMpyKmypu yYyeMeHmHUX KliHKe-
pi6, OmpUMaHux 3 BUKOPUCMAHHAM 810X0018 XIMIUHOI NPOMUCTOBOCTII.

36. Koporonackass A.H. Pa3zpaboTka cocTaBOB OTHEYMOPHBIX IIEMEHTOB Ha OCHOBE
anroMuHaToB U XpoMutoB ctpoHius / Koporoackas A.H., [labanoBa I'.H., Polmen-
ko U.M. // 36ipuuk HaykoBux mpanb [TAT «YkpH/[IBoraetpusis im. A.C. bepexxnoroy. —
XapkiB: [TAT «YkpH/IIB», 2014. — Ne 114. — C. 76-81.

3006ysauem onmumizosano ckaraou yemenmis y cucmemi SrO-Al,03-Cr03 ma su-
3HAYEHO iX i3uKO-MexXaniuHi ma MmexHiuHi GLacmu8oCmi.

37. Ilat. 80369 Ykpaina, MIIK C 04 B 35/66, C 04 B 35/18. BoruerpuBka Maca /
Bepuuropa H.K., Jlorsinkos C.M., Tumenko C.B., [lanko H.C., Koporoaceka A.M., I11a-
noBasioB B.II.; 3asgBHuk Ta marentoBiacHuK HTY «XIII». — Ne a200605903; 3asBi.
29.05.06; ony61. 10.09.07, bron. Ne 14.

3006ysauem 6usHaueHo payioHanbHe CNi6BIOHOWIEHHA KOMNOHEHMIs, siKe 00yMOG-
JIIO€ 3a0ati izuKo-Mexaniuni 61aCmusoCcmi.

38. Ilat. 65321 Vkpaina, MIIK C 04 B 7/24 (2006.01). B’spxyue / [llabanora .M.,
Koporoaceka A.M., leiineka B.B.; 3asBauk Ta nateHtoBiacHuk HTY «XIII». — Ne u2010
09412; 3asBn. 27.07.10; omy6s. 12.12.11, brom. Ne 23.

3006y8auem susHaveHo payioHarbHUull Gazosuti cKiaod KOPO3IUHOCMIUKO20 YeMeHN).

39. Ilar. 74792 Ykpaina, MIIK C 04 B 22/06 (2006.01), C 04 B 24/24 (2006.01),
C 04 B 28/02 (2006.01), C 04 B 35/66 (2006.01), C 04 B 103/32 (2006.01). KommiekcHa
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JIOMIIIIKA JIJI1 BOTHETpUBKUX HeopmoBaHux mac Ta 6etoniB / JlorsinkoB C.M., lllymeii-
ko B.M., llla6anosa I'.M., Koporoaceka A.M., Kpusnosa H.K., Xpuctuu O.B.; 3asBHUK
ta mnareHtoBimacHUK HTY «XIIl». — Ne u201205200; 3asBn. 27.04.2012; omyOu.
12.11.2012, brom. Ne 21.

3006y8auem 6uzHaueHo @HI3UKO-MeXAHIYHI Mma MeXHIUHI 81aCMUBOCMI 802HEMPUEG-
KUX HehopMOBaHux mac ma 6emouis.

40. IlaT. 80406 Vxpaina, MIIK C 04 B 7/22 (2006.01). BoraerpuBkuii 1ieMeHT /
[[Ta6anora I".M., Koporoaceka A.M., Bopox06isa P.M., lllymeiiko B.M., Pumenko T./.;
3assBHUK Ta mateHToBIacHUK HTY «XIII». — Ne u201214224; 3asBn. 13.12.2012; omy0Ou.
27.05.2013, Broa. Ne 10.

3006y8auem 6uU3HAYEHO PAYIOHANLHUL (DA308ULl CKIAO BOSHEMPUBKO20 YEMEHM),
OMPUMAHO20 HA OCHOBI 8I0X0018 XIMIUHOI NPOMUCTIO80CMI.

41. Koporoackass A.H. OraeynopHble Macchl JJIsi KOPPO3SUOHHOCTOMKUX TUTIICH /
[JTorBunkoB C.M., Illabanoa I'.H., Koporoackas A.H., Bepuuropa H.K., Illamosa-
noB B.I1.] // 36ipauk HaykoBux npaub BAT «YkpH/[IBoruetpusis im. A.C. bepexnoro».
— Xapkis: Kapasemna, 2005. — Ne 105. — C. 129-136.

3006ysauem po3pobieHo CKIadu 0SHEMPUBKUX KOPOZIUHOCMIUKUX HephOpMOBAHUX
mamepianie.

42. Koporoackast A.H. AHaiin3 (ppakiiMOHHOTO COCTaBa OTHEYMOPHBIX OETOHOB Ha
mamotHoM 3anonautene / [Bepuuropa H.K., Jlorsunkos C.M., Illabanosa I'.H., Kopo-
rojckast A.H.] // 36ipuuk nHaykoBux mpais BAT «YkpH/lIBoruerpusis im. A.C. bepex-
Horo». — XapkiB: Kapasena, 2006. — Ne 106. — C. 71-77.

3006ysauem Ha OCHO8I pecpecilinoco aHANi3y GCMAHOBNIEHO PAYIOHANbHI CKIAOU 3a-
NOBHI0BAUIB OJ1 B02HEMPUBKUX DEMOHISB.

43. Koporoacska A.M. BucokoeekTrBHI cnieniaibHl B’ sS)Kydl MaTepiajid Ha OCHOBI
ayxkHozemenbHux okcuAiB / [Illabanosa .M., Koporoaceka A.M., Pumenko T.J1., Bo-
poxOistH P.M.] // 361pHIK HayKOBHX Tpallb Y KpaiHChKOI IepKaBHO1 akaieMii 3a113HUYHO-
ro Tpancnopty. — XapkiB: YkpJIA3T, 2013. — Bum. 138. — C. 27-32.

3006ysauem po3pobaeHo KoHyenyiro OMpUMAHHs 8 SoHCydux Mamepianié Ha OCHOBI
CHOJIYK JIYHCHOZEMENIbHUX eleMEHMIB.

44. Koporoaceka A.M. IlopiBHsUIbHI XapaKTEpPUCTUKHU TJIMHO3EMHUCTHX LIEMEHTIB 3
BUKOPUCTAaHHSAM BIIXOMAIB XIMIYHHUX MianpueMctB / [Bopox6isu P.M., IllabanoBa I"."M.,
Koporoaceka A.M., Pumenko T.[., Kpactok K.O.] // 36ipuux naykoBux mpamb [TAT
«YxpHIBoruerpusis im. A.C. bepexnoro». — Xapkis: ITAT «YxkpHAIB», 2013. —
Ne 113. - C. 86-93.

30006y6auem 6UKOHAHO NOPIBHAHHSA PO3POOIEHUX AIOMIHAMKANLYIEGUX YEMEHMIB 3d
OCHOBHUMU (DI3UKO-MEXAHIUHUMU MA MEXHIYHUMU XAPAKMEPUCTUKAMU.

45. Koporonacbka A.M. TeopeTnyH1 NpUHLUIHA CTBOPEHHS CyYaCHUX MOMI(PYHKIII0-
HAJIBHUX MaTepialliB 3 BUKOPHUCTAHHSIM BinxoniB mpomucioBocti / [[.M. Illabanoga.,
A.M. Koporoaceka, H.C. [Hanko, B.B. Jleitneka, B.A. Cinepcbkuii]: CyyacHi KepaMiuHi
Martepiaiu Ta Bupoou: MixkHap. HayK.-1ipakT. KoH(., 01-03 mucronana 2006 p.: maTepianu
koH(}. — K.: 3nanns, 2006. — C. 105-110.

30006y6auem 0OTPYHMOBAHO MONCIUBICIG OMPUMAHHA 8 ANCYUUX MAMEPIANie 3 GU-
KOPUCMAHHSL 810X001i8 XIMIUHOI ma Memanyp2iiHoi 2any3ei npoMUCI080CHII.

46. Koporoackas A.H. Ontumuzanus rpaHyJIOMETPUU MIAMOTHOTO 3aIllOJTHUTENS B
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OTHEYIOpHBIX OeToHax u TopkpeT-Maccax / [H.K. Bepauropa, C.M. Jlorsunkos, I'.H. I11a-
0anoBa, A.H. Koporoackasi] // TexHonorust ¥ mpUMEHEHHE OTHEYIIOPOB M TEXHHYECKOM
KEepaMHUKH{ B TPOMBIIIICHHOCTH: MeXayHap. Hayd.-TeXH. KOH., 26-27 ampens 2006 r.: Te-
3uchl oK. — Xapbkos, 2006. — C. 11-12.

3006y8auem 6uzHaueHO @HI3UKO-MeXAHIYHI Mma MeXHIUHI 81aACMUBOCI 802HEMPUEG-
KUX HehopMOBAHUX Mamepianieé 3 ONMUMATbHUM CKIAOOM 3AN08HI08AYA.

47. Koporoackas A.H. Xapocrtolikue 1eMEHThl Ha OCHOBE COCIMHEHUN CUCTEMBbI
BaO-Al,03-Cr,03 / [A.H. Koporoxackas, I'.H. Illadanosa, C.H. beikanos, T.JI. PsiieHKo]
I/l TexHoyOorUsl ¥ MPUMEHEHHUE OTHEYIIOPOB W TEXHUYECKOH KEPaMUKH B MPOMBIIIICHHO-
ctu: MexayHap. Hayd.-TeXH. KOH(}., 26-27 ampenst 2006 r.: Te3uChl JOKI. — XapbKOB,
2006. — C. 46-47.

3006ysauem suzHaueHo Pi3uUKO-MexaHiuHi ma MexHiuHi IacCmMuoCmi yemenmis Ha
OCHOBI MOHOATIIOMIHAMY MA MOHOXPOMIMY Oapiro.

48. Koporoackas A.H. IIpoueccel ruaparaiuy HeMEHTa CIeUalbHOIO Ha3HAYEHUS
/ [A.H. Koporoackas, H.C. [lanko, I'.H. [llabanosa, 1.B. I'ypenxo, 3.1. Tkauea] // ®i-
3MKO-XIMIYHI MPOOJIEMHU B TEXHOJIOTIi TYrOIUIaBKUX HEMETAJEBUX 1 CHJIIKATHUX Marepia-
JiB: YKpaiHChbKa HayK.-TeXH. KOHG., 27-29 BepecHs 2006 p.: te3u gom. — JHimpomner-
poBchbK, 2006. — C. 13-14.

3000y6auem 0OIPYHMOBAHO NPOMIKAHHA Npoyecié 2iopamayii cneyiaibHux Kopo-
3TUHOCMIUKUX YEeMEeHMIB.

49. Koporoackas A.H. TepmonnHamMuyeckre XapakTEpUCTUKUA XPOMUTOB LIEJIOYHO-
3emenbHbIX 3nemeHToB / [A.H. Koporoackas, I'.H. IllabanoBa, A.O. Haropssii,
M.1O. UBamenko] // TexHoIOTUS M MPUMEHEHHE OTHEYIIOPOB M TEXHUYCCKOW KEPaMHKH B
MPOMBIIIUICHHOCTH: MexayHap. Hayd.-TeXH. KOoH(., 25-26 anpenst 2007 r.: T€3UCHI JOKI.
— Xapbkos, 2007. — C. 50-51.

3006ysauem susHauenHo eHmanwvnii, eHMponii ma KoepiyieHmu piGHAHHI 3AJIEHCHO-
Ccmi MenoEMHOCMI 8i0 memnepamypu 0Jisi XpoMimie cmponyito ma oapio.

50. Koporojackas A.H. TepmoanHamuka o0pa3zoBaHusi OMHAPHBIX COCTUHEHUN B CHU-
crteme BaO - Cr;03 / [B.IO. I'odpman, A.H. Koporonckas, I'.H. [1labanosa, H.C. [{anko] //
XimiuHi po6siemu chorosieHns: Jpyra Beeykpainchka Hayk. KOH}. acipaHTIB 1 MOJIOIUX
yuenux, 18-20 6epesns 2008 p.: Te3u gom. — Jonensk, 2008. — C. 64.

30006y6auem pozenaHymo meepoogasui 0OMIHHI peakyii, AKI NPpoOmMiKaoms Hpu
YMBOpeHHI Xpomimia bapiio.

51. Koporoackas A.H. K Bompocy o cybconumycHOM cTpoeHnn cuctembl BaO-
Al;Os- Cr,03 / A.H. Koporoackas, I'.H. [1la6anosa, B.}O. I'ohpman // TexHoorus v npwu-
MEHEHHE OTHEYIOPOB U TEXHUYECKOW KEPAMHUKHU B MPOMBIIUIEHHOCTU: MexayHap. Hayy.-
TeXH. KOH(., 23-24 anpens 2008 r.: Te3uck 10Ki1. — Xapbkos, 2008. — C. 45-46.

3000y6auem nposedeHo 2eomempo-monoao2ivHull aHaniz 6y0o08u mpuKoOMNnOHeHm-
noi cucmemu BaO-Al;03-Cr;0s.

52. Koporoaceka A.M. [lo nuTaHHg IpoO TEPMOJMHAMIKY B3a€EMHHUX PEAKIINA B CHC-
temi BaO-Al;03- Cr,03 / A.M. Koporoaceka, I'.M. Illab6anosa, B.}O. I'opman // THdop-
MalliifHi TeXHOJIOT1i: HayKa, TeXHIKa, TEXHOJIOTis, OCBiTa, 310poB’s: XVI Mixnap. HayK.-
npaxT. KoHd., 4-6 gepBHsa 2008 p.: Te3u qom. — Y. 1. — Xapkis, 2008. — C. 481.

3000y6auem po3ensaHymo 0CHOBHI meepoogasti peaxyii 0OMiHY, AKI 00YMOBIIOONb
6voosy mpuxomnonenmnoi cucmemu BaO-Al,03-Cr,0s.
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53. Koporoackas A.H. LlemeHTsl monu@pyHKIIMOHATLHOTO Ha3HAYEHUSI HA OCHOBE
coequnenuii cucremsl BaO-Al,03-Cr,03 / [B.JO. T'odhman, A.H. Koporoackas, I'.H. Illa-
0anoBa, O.A. I'amoBa] // CoBpeMeHHBIC TEXHOJIOTMH TYTOIUIABKHX HEMETAIMUCCKHUX W
CHWJIMKAaTHBIX MarepuanioB: I MexayHap. KOH(}. acIMpaHTOB U MOJIOABIX YUYEHBIX, 23-
24 mapra 2009 r.: Te3ucsl 1oki1. — Xappkos, 2009. — C. 50.

3006ysauem posensanymo npunyunu Gopmysanus ¢azoeozo ckiady dapiesux anio-
MOXPOMIMHUX YEMEHMIE.

54. Koporoackas A.H. Tepmoaunamuueckasi OlleHKa BEPOATHOCTH OOpa3OBaHMS
TpoiiHoro coemuHeHus B cucreme BaO-Al,O3-Cr,03 / [A.H. Koporoackas, I'.H. IlTa6ano-
Ba, O.A. 'amoga, B.1O. IN'opman] // TexHonorust 1 npuMeHEHUE OTHEYIOPOB U TEXHHUYE-
CKOM KepaMUKH B MPOMBIIUICHHOCTH: MeXayHap. Hayd.-TeXH. KoH®., 28-29 ampens
20009 r.: Te3uch goki. — Xapekos, 2009. — C. 34-36.

3000y6auem Ha0aHO MeEPMOOUHAMIYHY OYIHKY UMOBIPHOCMI ICHY8AHHS CHOJYKU
B&4A|2Cf2010.

55. Koporoackas A.H. O0ocHOBaHME UCIIONIB30BAHUS MIEPUKIIa3a B KAUECTBE 3aI0JI-
HUTEJIA TIPU TIOTy4YeHUU OETOHOB Ha OCHOBE aTIOMOOApPHEBOT0 XPOMCOAEPIKAIIETO [IEMEH-
ta / [E.B. Iloncyi, A.H. Koporoackas, I'.H. 1lla6anosa, H.C. Ilanko] // CoBpemeHHbIC
TEXHOJIOTUM TYTOIJIABKUX HEMETAJUIMYECKUX M CHJIMKATHBIX Marepuainos: II MexmyHnap.
KOH(. acriupaHTOB M MOJIOABIX YueHbIX, 23-24 mapta 2011 r.: Te3uchl J0KI. — XapbKOB,
2011. — C. 39-40.

3006ysauem 0OIPYHMOBAHO MONCIUBICINbG BUKOPUCMAHHS NEPUKILA3Y K 3aN08HI08A-
ya 0151 GEMOHI8 HA OCHOBI AIOMOXPOMIMHUX YEeMEHMIB.

56. Koporojackas A.H. Pa3paboTka cocTaBOoB OrHEYNOPHBIX OETOHOB Ha OCHOBE
amoMo0apueBbIx xpomcoaepxanux mnemeHToB / [A.H. Koporoackas, I''H. IllabGanoBa,
C.M. Jlorsunkos, E.B. Ilomcyii] // TexHonorus u npuMEeHEHUE OTHEYIIOPOB M TEXHHUYE-
CKOM KepaMUKH B MPOMBINUICHHOCTH: MeXayHap. Hayd.-TeXH. KoH(., 26-27 ampens
2011 r.: Te3uchl gokia. — Xapbkos, 2011. — C. 42-44,

3000y6auem GU3HAUEHO (DIZUKO-MEXAHIYHI MA MEXHIYHI 81ACMU80Cmi OemoHie Ha
OCHOBI nepuxiasy ma 6apie8o20 anoMOXPOMIMHO20 YEeMEHNL) .

57. Koporoackas A.H. Kommosuiuu cuctemsr BaO-Al,03-Cr,0O3 — ocHOBa 17151 110-
nydenust crenuanbHbix 1ementoB / E.B. IMomcyit, A.H. Koporoackas // Mononexs u
Hayka: PeansHocTh u Oyaymiee: IV Mexaynap. Hayd.-npakt. koHd., 1 mapta 2011 r.: Te-
3uckl 1okia. — T. IV. — HeBunnomsicck, 2011. — C. 366-368.

3006ysauem po3ensAHYMO MONCAUBICIL OMPUMAHHS CREYIaNbHUX YEeMeHmi8 Ha OC-
nosi nompitnoi cnoayku BasAl,Cry01p.

58. Koporoaceka A.M. TpukommnonentHa croiyka BasAl,Cr,O10 y cuctemi BaO-
Al;03-Cr,03 / K.B. Tloncyii, A.M. Koporoacbka // JIbBiBCcbKi XimiuHi yntanHs — 2011:
13 Hayk. koH., 28 TpaBHs — 1 uepBHs 2011 p.: Te3u non. — JIsBiB, 2011. — C. ¥Y96.

3006ysauem pozensaHymo Moxciugicms nepedyo0osu KOHOO ma 3miHu 6y008u cuc-
memu BaO-Al,03-Cr,03 y npucymnocmi nompiiinoi cnoayku.

59. Koporoackast A.H. IIporaozupoBanue pa30BOro coctaBa B MPOCTHIX U CIOMKHBIX
B3aMMHBIX cHCTeMax TyromiaBkux okcuaoB / [C.M. Jlorsunkos, JI.A. bpaxuuk, A.H. Ko-
poronckas, H.K. Kpusiiora, .A. Octanenko] // ®@i3uko-ximMiuHi poOJIeMrd B TEXHOJIOTIT
TYTOIJIAaBKMX HEMETAJIEBUX Ta CHJIIKATHUX MareplaiiB: YKpaiHChKa HayK.-T€XH. KOH{. 3
MIXHAPOAHOIO y4dacTio, 11-12 sxoBTHs 2011 p.: Te3u mpom. — Jlninponerporcek, 2011. — C. 9.
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3006ysauem 0OIPYHMOBAHO OMPUMAHHS BUCOKOMIYHUX Mamepialie, sike 6a3yEmuvcsl
HAa NPUHYUNAX 360POMHOCTI MBePOOPAZHUX PeaKyili 8 OKCUOHUX CUCTEMAX.

60. Koporoackas A.H. K Bonpocy 0 TepMOIuHAMUYECKUX CBOMCTBAX aJIOMHHATOB
ctponnus / A.H. Koporoackas, I'.H. [llabanosa // TexHONOTHsI U IPUMEHEHHE OTHEYTIO-
POB U TEXHUYECKOW KE€paMUKHU B MPOMBIIUICHHOCTH: MexayHap. Hayd.-TeXH. KoH., 24-
25 anpens 2012 r.: Te3ucs! Aok, — Xapbkos, 2012. — C. 48-49.

3006ysauem susHawenHo eHmanvnii, eHMponii ma KoepiyicHmu pieHAHHI 34J1€HCHO-
cmi menioEMHOCMI 8i0 memnepamypu 0Jisl ATIOMIHAMI8 CIMPOHYIIO.

61. Koporonckass A.H. O BspKymMX CBOWMCTBAaX TPOMHBIX COCAMHEHUN Ha OCHOBE
AIIOMMHATOB M XPOMHTOB IIejdo4YHO3eMenbHbIX dnemMeHToB / A.H. Koporoackas,
I'.H. [lla6anoBa // TexHoNOTHS ¥ MPUMEHECHHUE OTHEYIIOPOB M TEXHHUYECKOH KepaMHUKU B
POMBINIICHHOCTH: MexXIyHap. Hay4.-TexH. KoH}., 16 - 17 anmpens 2013 r.: Te3uChI AOKII
— Xapsbkos, 2013. — C. 30-31.

3006y8auem cnpoeH0308aHA UMOGIPHICHb NPOABY 8 SAHCYUUX 8IACMUBOCMEN AIOMI-
Hamie ma Xpomimie JTYHCHO3EMENbHUX eleMeHmMi8 3a 3HAUEeHHAMU GIOHOCHUX eleKMmpOHe-
2amugHocmell.

62. Koporoackas A.H. Kommosuiuu cucrembl SrO-Al,03-Cr,03 — ocHOBa co3gaHus
OTHEYIOPHBIX KOPPO3HMOHHOCTOMKMX Bsokymux wmatepuanoB / A.H. Koporosackas,
[''H. IllabanoBa // AxryanbHble MpoOJieMbl (DPU3UKO-XMMHUYECKOTO MaTEPHUATIOBEICHUSA:
MexayHap. Hayd.-TipakT. KoH®., 30 ceHTa0ps — 4 okTsi0pst 2013 r.: Te3ucs 1ok, — Make-
eBka, [Ion['ACA, 2013. — C. 80.

3006ysauem mepmMoOUHAMIYHO OOTPYHMOBAHO OMPUMAHHS B0CHEMPUBKUX YeMeHMI8
HA OCHOBL ANIOMIHAMIB 1 XPOMIMIE CMPOHYIIO.

63. Koporoackas A.H. Cyb6comunycHoe crtpoenue cucremsl MgO-BaO-Al,O3 //
A.H. Koporoackas, I'.H. I1labanoBa // BeicokoTemnepatypHasi XuMusi OKCUJIHBIX HAHOCH-
creM: Poccuiickas koH®. (C MeXIyHapOJHBIM y4dacTuem), 7-9 oktsa6ps 2013 r.: Te3ucs
noki. — CII6, 2013. - C. 67.

3006ysauem Oocnioxceno cybconioycry oyoosy nompiunoi cucmemu MgO-BaO-
AlgOg.

64. Koporoackas A.H. Orueymopssie nementsl B cucreme SrO-Al,03-Cr,0Oz /
A.H. Koporoxnckas, I'.H. [1labanoBa // TexHonorus u npuMEHEHHE OTHEYIOPOB U TEXHH-
YeCKOM KEepaMHUKH B MPOMBIILUICHHOCTU: MeXayHap. Hayd.-TeXH. KoH(., 29-30 anpens
2014 r.: Te3ucs! noki. — Xapekos, 2014. — C. 30-31.

3000y6auem ompumano ma OO0CHIONHCEHO CKIAOU CMPOHYIEBUX ATIOMOXPOMIMHUX
yemenHmis.

65. Koporoackas A.H. CuHTe3 cienMalbHBIX BSKYIIMX HAa OCHOBE aJIOMUHATOB U
XPOMHUTOB IIe0o4YHO3eMeNbHBIX d5ieMeHToB / A.H. Koporoackas, I'.H. [1la6anosa // Mare-
puajoBeeHHe TyromaBkux coenuHenuit: IV Mexaynap. CamcoHoBckasg KoH(., 21-
23 mas 2014 r.: Tesuce goxi. — K., 2014. — C. 43.

3006ysauem 0OIPYHMOBAHO MeOpemuyHi OCHOBU OMPUMAHHS B0CHEMPUBKUX BUCO-
KOMIYHUX ATIIOMOXPOMIMHUX YEMEHMIE.

66. Koporoaceka A.M. HoBwuii kinac mmiHenbBMicHEX IIeMeHTIB / A.M. Koporoace-
ka, [.\M. [llaGanoBa // Po3BUTOK HayKoBOi Ta 1HHOBAIIMHOI JISUTBHOCTI HAa TPAHCHIOPTI:
76 MixkHap. HayK.-TeXH. KOH(}., 15-17 kBitHs 2014 p.: Te3u gomn. — Xapkis, 2014. — C. 272.
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30006y6auem 0OIPYHMOBAHO 6NAUG WiNiHeNeU HA (DI3UKO-MeXAHIUHI 81acmueocmi
CneyianlbHux Yyemenmia.

67. Koporoackas A.H. AHanu3 TEXHONOTHMYECKHX DPELICHUN MpU H3TOTOBICHHUH
KPYITHOTAa0APUTHBIX W3JEIUH W3 Xpomurcojaepxkanmx OeroHoB / [C.M. JlorBuHKOB,
A.H. Koporoackas, I'.H. Illabanosa, O.H. bopucenko, B.I'. Ko63uu] // Texunomorus u
MPUMEHEHUE OTHEYIOPOB M TEXHUYECKOW KEpPaMUKH B TPOMBINIICHHOCTH: MexXmyHap.
Hay4.-TeXH. KoH(., 28-29 anpens 2015 r.: Te3ucs noki. — Xapekos, 2015. — C. 12-13.

3006y8auem npoananizo8ano NIUE napamempie QopmyeanHs ma UnaLy Ha OCHO8-
HI MEeXHON02IYHI 81ACMUBOCMI XPOMBMICHUX OEMOHIS.

68. Koporonckas A.H. Cybcommaycaoe crpoerne cuctembl MgO-SrO-Al,O5 / Ko-
poroackas A.H., Illabanosa I'.H., JlorBuakoB C.M. // TexHOJIOTHS U MPUMEHECHUE OTHE-
YIOPOB U TEXHUYECKOW KEPAMHUKU B MPOMBIIUICHHOCTH: MEXIyHap. Hayd.-T€XH. KOH(.,
28-29 anpemnst 2015 r.: Te3ucs A0k, — Xapbkos, 2015. — C. 32-33.

3006y8auem OocniodxiceHo cyoconioycHy 6yoogy nompitinoi cucmemu MgO-SrO-
AlgOg.

69. Koporoacebka A.M. Paioekosioriydi JOCHIKEHHS AIFIOMOXPOMITHUX 1IEMEHTIB
/ T''M. 1lla6anoBa, A.M. Koporojceka // Po3BUTOK HayKOBOi Ta 1HHOBAILIMHOI IISUTBHOCTI
Ha TpaHcropti: 77 MikHap. HayK.-TexH. KoH(]., 21-23 kBiTHs 2015 p.: Te3u momn. — Xap-
kiB, 2015. — C. 126-127.

3006ysauem HasedeHo pe3yribmamu padioeKoN02IUHUX O0CTIOHCEHb ATIOMOXPOMIM-
HUX YeMeHmIis.

70. Koporoackas A.H. ®u3nko-XxuMHIeCKrie UCCIICTOBAHMS KIIMHKEPOB XPOMCOAEP-
xarux 1nementoB / A.H. Koporoackas, I'.H. 11la6anona // I baitkansckuii MatepraaoBe-
yeckuit ¢opym: Bceepoccuiick. Hayd. KoH(]. ¢ MexayHap. ydacT., 29 UIOHS — 5 WO
2015 r.: marep. koH}p. — B 2 yactr. — U.1. — Vnan-Ya»: U3n-so BHII CO PAH, 2015. —
C. 195-196.

3000y6auem Hagedeno pezyibmamiu 00CHIOINCEHb KIIHKEPI8 AlOMOXPOMIMHUX Ye-
MeHmie ma 00IPYHMOBAHO IX CMPYKMYP).

30006y6au eucnosnroe wupy noosaKy 0OKmMopy mexHiuHux HayK, Cmapuiomy HayKo8o-
my cniepobimuuxy Jlozeinkosy Cepeito Muxatinosuyy 3a yinHi nopaou Ha OKpemux emanax
meopemudHUx 00CLONHCEHD.

AHOTAIIII

Koporoacbka A.M. TeopeTu4Hi OCHOBH TEXHOJIOTiI TYIOIIAaBKUX He(opMoBa-
HUX MaTepiajiB Ha ocHoBi kommno3uuiii cucremu (Mg, Ca, Sr, Ba)O — A0z — Cr20:s.
— Ha npaBax pykomucy.

Hucepraiiist Ha 3100yTTS HAYKOBOI'O CTYIIEHS IOKTOpa TEXHIYHUX HAYK 31 cremiaib-
HoCTi 05.17.11 — TexHOJIOTis TYrOIUIaBKUX HEMETAIYHUX MarepiaiiB. — HarioHanbHMiA
TEXHIYHUHN YHIBEpCUTET «XapKiBCHKUM MOMITEXHIYHUHN THCTUTYT», Xapkis, 2015 p.

JlucepTallito NpUCBIYEHO CTBOPEHHIO TEOPETUUHUX OCHOB TEXHOJIOT1i TYrOMIaBKUX
He(popMOBaHUX MaTepiaaiB 3 BUCOKOIO MIIHICTIO, BOTHETPUBKICTIO Ta CTIMKICTIO JO Mii
arpeCMBHUX CEPEAOBHIIl HA OCHOBI AJIFOMIHATIB 1 XPOMITIB JIy>KHO3EMEIBHUX €JIEMEHTIB 32
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paxyHOK LIJIECIPSIMOBAHOTO (opMyBaHHs (a30BOTO CKJIaLy Ta CTPYKTYpH KIIIHKEpY, Iie-
MEHTHOTO KaMEHIO 1 O€TOHY.

Cucremarn3oBaHo 0a3y TepMOJAMHAMIYHUX JAHWUX, HA OCHOBI BCTAHOBJIEHUX (pa3o-
BHUX PIBHOBAr yTOYHEHO Ta JOCIIPKEHO CyOCONITyCHY Oy0BY MOTPIHHUX Ta YOTHPUKOM-
MOHEHTHHUX MigcucTeM OararokommoneHTHOi cuctemu (Mg, Ca, Sr, Ba)O — Al,O3 — Cr,03
Ta BCTAHOBJICHO X MOJIOHICTD, sIKA MOJISITA€ y CHIBICHYBAaHHI alFOMIHATIB 3 XPOMITOM JTy-
YKHO3EMEJILHOTO €JIEMEHTY Ta 3 TIEPHUKJIA30M, 1[0 00YMOBITIOE€ CTaOUIbHI TEXHOJIOT1UHI Ta-
pameTpu TBepA0(]Pa3HOr0o CHHTE3y BOTHETPUBKUX ATIOMOXPOMITHUX B SDKYUYHX MaTepiajiB
Ta OETOHIB Ha OCHOBI IX KOMMO3MIiil. BcTaHOBIEHO 0COOIMBOCTI MPOTIKAHHS MPOIECIB
($ha30yTBOpPEHHS Ta TijpaTallii aJlOMOXPOMITHUX IIEMEHTIB, BU3HAYECHO MEXaHI3MU CTPYK-
TypOYTBOPEHHS KJIIHKEPIB Ta IIEMEHTHOTO KaMEHIO.

Po3pobiieHo ckiiaay BUCOKOMIIHUX, BOTHETPUBKUX QJIFOMOXPOMITHUX IIEMEHTIB Ta
OCTOHIB Ha 1X OCHOB1, BU3HAYEHO iX OCHOBHI (h13MKO-MEXaHI4YH1 Ta TEXHIYHI BJIACTHBOCTI.
Po3pobiieHo pecypco- Ta eHepro30epirarody TEXHOJOTII0 OTPUMAaHHS aTOMOXPOMITHUX
LEMEHTIB 3 BUKOPHCTAHHIM BIIXOIB XIMIYHOI raimy3i npomucioBocti. HepopmoBani ma-
Tepianu, po3po0JIeH] 3 BUKOPUCTAHHIM aJIOMOXPOMITHHUX LIEMEHTIB OyJI0 anpoOOBaHO B
IIPOMUCIIOBUX Ta HAIIBIPOMUCIOBUX YMOBaX 3 MO3UTUBHUM PE3YJIbTaTOM, a PE3YJIbTAaTH
JOCTIPKEHb BIIPOBA/KEH1 Y IPAKTUKY HaBYAIbHOIO IIPOLIECY.

Knrouosi cnosa: Texnonoris, cyocodiaycHa 0y/qoBa, 0araTOKOMIIOHEHTHA CUCTEMA,
¢da3oBi piBHOBaru, TBep0¢a3Huil cuHTe3, (ha30yTBOPEHHS, TipaTallisi, aTlOMOXPOMITHUN
LIEMEHT, BOTHETPUBKUI OETOH.

Koporoackas A.H. Teoperudyeckue 0CHOBBI TEXHOJIOTHHM TYIOILIAaBKUX Hedop-
MOBAaHHBIX MATepPHAJIOB HA OCHOBe Komno3unuii cucrembl (Mg, Ca, Sr, Ba)O — Al.O3
— Cr203. — Ha mpaBax pykonucH.

Jluccepranysi Ha COMCKaHUE YYEHOM CTENEHU JOKTOpa TEXHUYECKHX HAayK IO CIie-
muagbHocTH 05.17.11 — TexHONOTHs TYTOIJIaBKMX HEMETAJUIMYECKUX MaTepUasioB. —
HanpoHanbHbI TEXHUYECKUN YHUBEPCUTET «XapPbKOBCKUU IOJUTEXHUYECKUNW HWHCTHU-
TyT», XapbKoB, 2015 T.

HuccepranronHas paboTa MOCBSIIEHA PEIICHUI0 HAYYHO-TIPAKTUYECKON TPOOIeMbl
CO3J]aHUsl TEOPETUYECKUX OCHOB TEXHOJIOIMH TYTOIJIABKMX HE()OPMOBAHHBIX MaTEpUAIIOB
C BBICOKOM MPOYHOCTHIO, OTHEYTIOPHOCTHIO U CTOMKOCTBIO K BO3JAECHCTBUIO arpeCCUBHBIX
Cpel Ha OCHOBE aJIIOMHUHATOB M XPOMHUTOB ILIEIOYHO3EMEINIbHBIX 3JIEMEHTOB 32 CUET IleJie-
HarpasjieHHOro (GopMHpoBaHus (a30BOr0 COCTaBa M CTPYKTYPhbl KIMHKEpA, LIEMEHTHOIO
KaMHs ¥ OeToHa.

CucremarusupoBaHa 0aza TEpPMOJIUHAMUYECKUX JAHHBIX COCTUHEHUMN, BXOISAIINX B
coctaB MHorokommoneHTHoi cucremsl (Mg, Ca, Sr, Ba)O — Al,O; — Cr,03, Ha ocHOBe
YCTaHOBJIEHHBIX (pa30BBIX PAaBHOBECHUN HCCIIEAOBAHO CyOCOIMIYCHOE CTPOCHHUE €€ TpeX- U
YETHIPEXKOMIIOHEHTHBIX TMOJACUCTEM M YCTAHOBJIEHO MX MOA00ME, 3aKIII0Yarolieecs B Co-
CYILIECTBOBAHUM QJIFOMHUHATOB C XPOMHUTOM IIEJIOYHO3EMEJIbHOTO 3JIEMEHTa U C NepUKIIa-
30M, 4TO OOYCJIOBJIMBAET YCTOMYHMBBIE TEXHOJIOTHYECKUE MapaMeTphl TBEP10(ha3HOTO CUH-
T€3a BBICOKOIIPOUYHBIX, OTHEYMOPHBIX AJIFOMOXPOMUTHBIX BSDKYIIMX MaTepHAIOB U OETO-
HOB Ha UX OCHOBE.

Ha ocHOBaHWM JaHHBIX PETPECCHMOHHOTO aHalu3a W PE3yJbTaToB (HU3UKO-
MEXaHUYECKUX HCIBITAHUN ONTUMHU3UPOBAHBI COCTaBbl AJIFOMOXPOMUTHBIX LIEMEHTOB W
YCTaHOBJICHO COOTBETCTBHE WX XapaKTEPUCTHK TPeOOBAHWUSAM HOPMATHUBHOW JOKYMEHTa-
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LMU: HOPMaJIbHAs T'yCTOTa LEMEHTHOTo TecTa 23 — 29 %; cpoKu cCXBaThIBaHUS: HAYaJIO —
oT 40 MuH 10 2 4ac, KoHell — OT 55 MuH A0 4 4ac 15 MuH; mpeaen NpoYHOCTU NPU CIKATUU
B Bo3pacte 28 cyTok TBepaeHus 57 — 75 Mlla; npenen nmpoyHOCTH MpU U3rHOE B BO3pACTe
28 cytok TBepaenus 6,2 — 6,8 Mlla, oraeynoprocts — 1700 — 1900 °C.

NccnenoBanbl 0COOCHHOCTH MPOTEKaHUS MPOIECCOB (Pazoo0pa3zoBaHus KIMHKEPOB
ATFOMOXPOMHUTHBIX IIEMEHTOB W YCTAaHOBJICHO, YTO B HAYAJIBHBIA TEPHOJ MPOTEKAHUS
nporecca pazoo0pazoBaHUs CKOPOCTh PEAKIIUN JTUMUTHPYETCS XUMUYECKUM B3anMOJICH-
CTBHEM KOMIIOHEHTOB CHIPbEBOM CMECH Ha rpaHHMIle paszeia (a3 U TOJIBKO Mociie 00pa3o-
BaHMUS HEMPEPHIBHOTO CJIOSI TPOIYKTOB TBEPAO(A3HBIX PEaKIMil CKOPOCTh Ipoliecca
onpenensiercss qudPy3reil KOMIIOHEHTOB B peakIMOHHYIO0 30HY. [locneaoBaTebHOCT 00-
pazoBanus (a3 (MOHOXPOMUT — MOHOQIIOMUHAT — TPEXOCHOBHBIA XPOMHT — TPEXOCHOB-
HBIM aJIFOMUHAT) MOATBEP)K/I€HAa PEHTIC€HO(DA30BBIMHU HCCIIEIOBAHUSIMH, TEPMOJIUHAMHYE-
CKMMH pacueTaMU M pacueTaMy HEPTUH KPUCTATUIMUECKOU PEIIETKU, YTO O0YCIOBIUBAET
dbopmupoBaHre eHEKTHOW CTPYKTYpPHl aTIOMOXPOMHUTHBIX KIHMHKEpOB. McciaemoBaHbl
KIIMHKEPBI aTFOMOXPOMHUTHBIX IIEMEHTOB W YCTAaHOBJICHO, UTO WX PacUeTHHIN (Pa3oBbIi co-
CTaB COOTBETCTBYET IKCIIEPUMEHTAIBHO TMOJYYCHHBIM COCTaBaM. Hammune B KIMHKEpax
OTPaHUYCHHBIX TBEPABIX PACTBOPOB JAEPEKTHON CTPYKTYPHI 00YCIOBIMBAET TOBBIIIEHHYIO
MEXaHUYECKYI0 MPOYHOCTh 3a CYET BO3pPACTAaHUS CBOOOTHOM SHEPTHMM KPUCTAJUIMUECKOU
PEIIETKHY.

YcraHoBiIeHa CTPYKTYypa TUIPATUPOBAHHBIX ATFOMOXPOMHTHBIX IIEMEHTOB U OTME-
YEeHO, YTO THUJIPABIMYECKU HMHEPTHBIE XPOMUTHI IIEIIOYHO3EMENIbHBIX 3JIEMEHTOB MPUHHU-
MaroT aKTUBHOE YYacTHE B IMPOIIECCaX TUAPATAIMHA U (POPMUPOBAHUS CTPYKTYPHI IIEMECHT-
HOTO KaMHs B KaueCTBE IMOJUIOXKKH JIJIT POCTa THAPATHBIX HOBOOOpazoBaHmid. [ 'mapaBiu-
YECKH aKTUBHAs alfOMHHATHas (a3a CreruanbHBIX aTFOMOXPOMHUTHBIX IIEMEHTOB CBSI3aHA
C 3e€pHAMH HETPOPEAruPOBABIIETO XPOMHTA, YTO OOYCIIOBIMBAET MPOYHOCTH 3aTBEP/ICB-
IETO IIEMEHTHOTO KaMHS.

Pa3zpaboTana pecypco- u sHeprocoeperaromniasi TEXHOJIOTHS MOTYYEHUST aTIOMOXPO-
MUTHBIX [IEMEHTOB C UCIOJIb30BAHUEM OTXOJI0B XUMUUYECKON OTPACITH TTPOMBIIIIEHHOCTH.

Pa3pabotanbl cOCTaBbl BBICOKONPOUYHBIX OTHEYNOPHBIX OETOHOB HA OCHOBE
ATFOMOXPOMHUTHBIX IIEMEHTOB C Pa3IMYHBIMH 3aMOJHUTEIISIMUA, KOTOPHIE XapaKTepU3yIOTCs
BBICOKMMH JKCIUTyaTaIllMOHHBIMH TIOKAQ3aTeIIIMU: TPEAC]T MMPOYHOCTH TIPH CKATUH B BO3-
pacte
28 cytok tBepaeHus — 49 — 56 Mlla; otkpeitas nmopuctocts — 10,9 — 11,6 %; oraeymop-
HOCTh — 1800 — 2000 °C; Tepmoctoiikocth 1300 °C — Boma — Gosiee 25 TETIOCMEH; TEMIIe-
patypa Hauana aedopmaruu o Harpyskon 0,2 MIla — 1510 — 1560 °C; Tepmuueckuii Ko-
> puument muHeiHOro pacmmpenus — (8,4 + 11,6)-10° K%; crenens pasynpounenus B uH-
tepBasie Temmeparyp 20 — 1000 °C — 11,4 — 17,6 %; nutako- 1 METaLTIOCTOMKOCTH (TIO TITy-
OWHE MPOHUKHOBEHMSI) JJIsl OCHOBHOTO JIOMEHHOTO IIIJIaka — 2 MM, JUIsl paciijlaBa MeTajiia —
OTCYTCTBYET.

HedopmoBanubie MaTepuaibl, pa3paboTaHHBIC C MCIOJIL30BAHUEM aTIOMOXPOMUT-
HBIX IIEMECHTOB alpOOMPOBAaHbI B MPOMBIIUICHHBIX W IOJYNPOMBIIIJICHHBIX YCIOBHSIX C
MIOJIOKUTEIIBHBIM PE3YJIbTATOM, a PE3YJIbTAaThl JUCCEPTAIIMOHHON PaOOThI BHEIAPCHHI B

MPaKTUKY y4eOHOTO Tpoliecca Kadeapbl TEXHOJIOTHU KePaMUKH, OTHEYIOPOB, CTEKJIA U
samvaiieit HTY «XTINy.
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Korogodskaya A.N. Theoretical foundations of technology of unshaped materi-
als on the basis of compositions in the (Mg, Ca, Sr, Ba)O — Al.Oz — Cr203 system. —
Manuscript.

Thesis for the doctor of technical sciences degree in specialty 05.17.11 — Technolo-
gy of refractory nonmetallic materials. — National Technical University «Kharkiv Poly-
technic Institute», Kharkiv, 2015.

The thesis is dedicated to the creation of theoretical foundations of refractory un-
shaped materials development on the base of aluminates and chromites of alkaline-earth
elements with high strength, fire resistance and resistance to aggressive environments due
to directed formation of clinker structure, cement stone and concrete.

Thermodynamic database has been systematized; subsolidus structure of ternary and
quarternary subsystems of the multicomponent (Mg, Ca, Sr, Ba)O — Al,O3; — Cr,03 system
has been clarified and researched, their geometrical-topological similarity has been estab-
lished, which consists in co-existence of aluminate with chromite of alkaline-earth element
and with periclase that determines stable conditions of synthesis of refractory alumino-
chromite binding materials and concretes on the base of their compositions. Aspects of the
process of phase formation and hydration of aluminochromite cements established, mech-
anisms of structure formation of clinkers and cement stone have been determined.

Compositions of refractory high-strength and resistant to aggressive environments
aluminochromite cements and concretes on their base have been developed, their main
physico-mechanical and technical characteristics have been determined. Resource and en-
ergy saving technology of preparation of aluminochromite cements with the use of chemi-
cal industry wastes has been developed. Unshaped materials developed with the use of
aluminochromite cements have been approved in industrial and semi-industrial conditions
with positive results, and the results have been incorporated into the practice of academic
process.

Keywords: technology, subsolidus structure, multicomponent system, phase equilib-
riums, solid-phase synthesis, phase formation, hydration, aluminochromite cement, refrac-

tory concrete. OM
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