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1. ®i3uko-XiMiyHi 3acaiy Ofiep>KaHHS CIieliaJIbHUX [IEMEHTIB Ha OCHOBI Kommo3utliii cuctemu CaO - BaO - Al203 -
Fe203 - SiO2

2. Physical and chemical fundamentals of obtaining the special cements on the basis of the CaO - BaO - Al203 -
Fe203 - SiO2 system compositions

Pedepar:

1. O6'eKT BOCHIIKEHHS: IPOLIECU CIIPSIMOBAHOTO POPMYBaHHS (Pa3oBOro CKIaly Ta CTPYKTYpH CIelliaIbHUX
NOJIiYHKIIOHAJIbPHUX LIeMEHTIB Ha OCHOBi KoMmno3uiili cuctemu CaO- BaO-Al203-Fe203-SiO2. Meta
IOCTIiIPKEHHS: CTBOPEHHS (Pi3MKO-XIMIYHUX 3acajl Ofep KaHHS CIeliallbHUX LIEMEHTIB 3 BUCOKOIO MillHICTIO, XXapo-
Ta BOTHETPUBKICTIO, Cy/IbPATOCTIUKICTIO, CTIMKICTIO [0 Aii JKOPCTKOTO pafialiliHOro BUIPOMIHIOBaHHS Ha OCHOBI
cuJliKarTiB, aymoMiHaTiB, GepuTis i asoMmodepuTiB Kaibliito Ta 6apito. MeTony LOCIiIKEHHs Ta anaparypa:
T€PMOJVMHAMIYHUI, FEOMETPO-TOIOJIOTIYHUI, peHTreHO(Pa30Bu, JudepeHLiHO-TepMiuHNI, [Y-cnekTpockoris,
nerporpadivyHuil, e1eKTPOHHO-MiKpocKoniyHUi. Qi3uKo-MexaHi4Hi Ta TEXHIUHi BIACTMBOCTI BU3HAYAJIMCh 3TiHO

nirounx JJCTY ta mbxHapopHux ctaHnaprtiB ISO. O6pobka eKcriepuMeHTaIbHUX JaHUX BUKOHYBAJach i3



3aCTOCYBaHHSM METO/IiB MAaTEMATUYHOI CTAaTUCTUKU. TeOopeTnyHi i NPaKTU4HiI Pe3yJbTaTh: OOIPYHTOBAHO HAYKOBi
MOJIOKEHHS i OTPUMAaHO €KCIIEPUMEHTAJIbHI JaHi 040 PO3POOKU CKIAMIB CIelliaIbHUX KablliiibapiiBMiCHUX
LIEMEHTIB, SIKi XapaKTe€PU3yIOTbCS BUCOKMMU €KCIUTyaTallifHUMY TIOKa3HUMKaMH, a TAKOXK PO3PO6JIEHO
pecypco3bepiraiouy TEXHOJIOTIIO iX OTPUMAaHHS 3 BUKOPUCTAHHSM BiIXOZiB XiMiYHOI TPOMUCIIOBOCTI. PO3p06iieHo
TEXHIYHY JOKYMEHTALiI0 Ha BUIIYCK JOCIIZHO-TIPOMUCIIOBUX NAPTil )KapOCTIMKOro pazialifiHOCTIMKOIO LIEMEHTY Ta
06eToHy Ha 11oro ocHOBi. HOBU3Ha: CTBOPEHO TEOPETHYHI OCHOBU OJjep>KaHHS CIlelliaIbHUX KalbLilbapiiBMiCHUX
LIEMEHTIB, SIKi 6a3yI0ThCS Ha 33,aHUX CTabiIbHUX KOMOIHALlisIX CIiBiCHYIOUMX (a3 CUCTEMU
Ca0O-BaO-Al203-Fe203-Si02, 110 06yMOBIIIOIOTh OTPUMAHHSI B'SDKYUMX MaTepiasiB noJiyHKIiOHATbHOTO
[IpM3HAYEHHS Ha OCHOBI CUJIKATiB, a/IlOMiHATIB, pepuTiB i amomodepuTiB Kasbliiio Ta 6apito. CTymiHb
yIIPOBAJIKEHHS: PO3PO0JIEHI MaTepiaiyu arlpo60BaHO HAa HACTYIHUX MiAIIPUEMCTBAX - B ymoBax HBII
«Cneukepamika» (M. Py6ixHe, JlyraHcbka 00J1.) - )KEPTOBHI MaTepiany AJ1s1 6araTolapoBOro NOKPUTTS €JIEMEHTY
KOHCTPYKIii CUCTEMU NTACUBHOT0 3aXUCTY O0'€KTiB aTOMHOI eHepreTuky; B ymoBax BKIT «MoHOJIIT» (M.
KoctanTuHiBka, [JoHelpka 0651.) - TaMIIOHaXKHi po3unHy; B ymoBax TOB «3amnopixcnenorueynop» (M. 3anopixoxs)
BUTOTOBJIEHO Ta [OCJIMKEHO NMapTii pafialiliHOCTINKUX >KapOCTiNKKUX LIEMEHTIB Ta 6€TOHIB Ha iX OCHOBI. TeopeTuyHi
Pe3yJbTaTU BIPOBAIKEHO B HaBYaJIbHUI Npolec Kadenpy TEXHOJIOTI KepaMiku, BOTHETPUBIB, ckia Ta emanent HTY
«XI1I» mpu NigroToBLi CTYIEHTIB 3a crenianbHicTIO 161.04 — «XiMi4Ha TEXHOJIOTiS TYTONJIaBKUX HEMETAJNEBUX i
CUJIIKaTHUX MaTtepiajiB». ['ay3b BUKOPUCTAHHS: pO3p00JieHi MaTepiaji MOXYTh OYTH BUKOPUCTaHI Ha
HiANpUeEMCTBAaX BOTHETPUBKOI, HAQTO-ra30BU00YBHOI Ta aTOMHOI €HEPreTUYHO] rasny3eil; OTpMMaHi TEOPETUYHI
3aKOHOMIPHOCTi MOXKYTb 3aCTOCOBYBATUCS Y PYyHIAMEHTAIbHUX JAOCIiIKEHHSIX 6araTOKOMIIOHEHTHUX OKCUJIHUX
CHCTEM i po3po61Ii IPHHLNIIB CTBOPEHHS HOBITHIX MarepiasiB i3 3ajaHuM (Ha30BUM CKJIATIOM; PE3YJIbTaTU
IOCTiIKeHb AOLiJIbHO BUKOPUCTOBYBATH Y BULIMX HAaBYaJIbHUX 3aKjIafax MpU MiAroToBLi (axiBLiB 3 TEXHOJIOTII

TYTOIUIaBKMX HEMETAJIEBUX i CUJIIKATHUX MaTepiallib.

2. The object of research: processes of directed formation of phase composition and structure of special
polyfunctional cements on the basis of compositions the CaO-BaO-Al203-Fe203-SiO2 system. Objective:
creation of physical and chemical fundamentals of obtaining the special cements with high strength, heat and fire
resistance, sulfate resistance, resistance to action of hard radiation on the basis of silicates, aluminates, ferrites
and alumoferrites of calcium and barium. Research Methods and apparatus: thermodynamic, geometrical,
topological, X-ray diffraction, differential thermal, infrared spectroscopy, petrographic and electron microscopy.
Physical, mechanical and technical properties were determined in accordance with international standards. The
experimental data were processed by performed using the methods of mathematical statistics. Theoretical and
practical results: the scientific postulates were substantiated and the experimental data concerning development
of compositions of special calcium-barium-containing cements, which are characterized with high operating
indicators, were obtained, and also the resource-saving technology of their production with use of chemical
industry wastes was developed. Technical documentation for the production of experimental- industrial batches
of heat- and radiation-resistant cement and concrete based on it has been developed. Novelty: theoretical
foundations for obtaining special calcium-barium-containing cements based on preassigned stable combinations
of coexisting phases of the system CaO-BaO-AI203-Fe203-SiO2, which cause the production of binders for
multifunctional purposes based on silicates, aluminates, ferrites and alumoferrites of calcium and barium. Degree
of integration: the developed materials were tested at the following plants - under conditions of SPE
"Spetskeramika” (Rubizhne, Luhansk region) - sacrificial materials for multilayer coating of the structural element
of the system of passive protection of nuclear power plants; under conditions of BKP "Monolith" (Kostiantynivka,
Donetsk region) - the grouting mortars; under conditions of LLC "Zaporizhspetsogneupor" (Zaporizhzhya) batches
of radiation- and heat-resistant cements and concretes based on them have been produced and studied.
Theoretical results have been incorporated in the practice of educational process of department “Technology of
ceramics, refractories, glass and enamels” NTU “KhPI” for training of students of specialty 161.04 - “Chemical
technology of refractory non-metal and silicate materials”. Application: developed materials can be appllied at the
plants of refractory, oil-gas mining and nuclear power industries; the obtained theoretical regularities can be used
for fundamental researches of multicomponent oxide systems and development of principles for creation of the



newest advanced materials with the preassigned phase composition; the results of studies can be recommended
for using in high schools at the training of specialists in technology of refractory non-metal and silicate materials.
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