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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koau TemaTHYHHUX PYOpPHK: 61.35.33

Tema guceprauii:
1. @i3uKko-XiMiYHi OCHOBY CTBOPEHHSI CIIelliaJIbHUX IeMEHTIB B cuctemi BaO-Al203-Fe203-Si02

2. Physical and chemical principles of special cements creation in system BaO-Al203-Fe203-SiO2

Pedepar:

1. O6'eKT BOCIIIKEHHS - MiICUCTEMU YOTUPUKOMIIOHEHTHOI cucteMu BaO-Al203-Fe203-Si02, cionyku i
rereporeHHi Komno3utii ¢gas, o € OCHOBOIO CIIeNjiaJIbHUX 0APiBMiCHMX [IEMEHTIB HOBOTO KJIacy; MeTa
IOCJII)KEHHSI - CTBOPEHHSI HAYKOBUX OCHOB IIPOIHO3YBaHHS iCHYBaHHS (a3 Ta BCTAHOBJIEHHS 3aKOHOMIpHOCTeH ix
yTBOpeHHA y cucteMi BaO-Al203-Fe203-SiO2, excriepuMeHTabHe OOrPYHTYBaHHS OCOGJIMBOCTEN ii cy6CoIigyCHOI
O6y[0BU, ONTHUMi3allis TEXHOJIOTIYHUX NTapaMeTpiB CUHTE3Y CIelLliaJIbHUX LIeMEeHTiB HOBOT'O KJIACy i3 3alaHUMU
$HazoBuM ckiIanoM, Pi3nKo-XiMiYHMME BIACTUBOCTSIMU Ta €KCILTyaTallilHUMU XapaKTepPUCTUKaMU Ta O€TOHIB Ha iX
OCHOBI; METOAM - Cy4acHi METOY JOCIiKEHHS 6araTOKOMIIOHEHTHUX CUCTEM, KOMILJIEKC METOIiB (i3uKO-
XiMIYHOTO aHaJIi3y; TEOPETUYHI i TPaKTUYHi pe3yabTaTy - COOPMOBAHO 6a3y TEPMOJUHAMIYHUX JAHUX
6apiliBMiCHUX CIIOJIyK; YTOYHEHO O6y[J0BU TPUKOMIIOHEHTHUX cucTeM BaO-Al203-Si02; BaO-Al203-Fe203; BaO-

Fe203-SiO2 y cybcoainycHiit 06s1acTi; Biepiue IpoBefeHO OCiI>)KeHHs! YOTUPUKOMIIOHEHTHOI cuctemu BaO-



Al203-Fe203-SiO2 ta Bu3Ha4eHo, o npu remneparypi 1108 oC B cucremi BifdyBaeTbCs NEpeOyA0Ba KOHOZ, 10
IIPU3BOJUTH 10 3MiHU Cy6COJIiyCHOI 6YJ0BM KOHIIEHTPALiliHOro TeTpaeipy 6a30B0i CUCTEMHU, IOOY0BAHO
TONOJIOTIYHUI rpad B3a€MO3B'SI3KY €JIeMEHTapHIX TeTpae piB Ta HaZaHO iX FTeOMEeTPO-TOIOJIOTiUHY
XapaKTEPUCTHUKY; PO3POOJIEHO PECYPCO- Ta €HEPro36epiratody TEXHOJIOTIIO OJlep>KaHHS 0api¥iBMiCHUX LIEMEHTIB;
HOBU3HA - pO3p006s1eHO (Pi3UKO-XiMiUHi OCHOBU OZ,€P>KaHHSI HOBOTO KJacy CrellialbHUX 6apiiiBMiCHUX LIEMEHTIB, 110
6a3yloTbhcs Ha QyHIaMEeHTaIbHUX 3aKOHAX TEPMOJMHAMIKU CTOCOBHO (a30BUX piBHOBAr 6araTOKOMIIOHEHTHO]
cucremu BaO-Al203-Fe203-SiO2 y cy6comimycHiil 061acTi, Ta cOPMYIbOBAHO OCHOBHI IPUHLIMIIYA CUHTE3Y
6apililBMiCHUX LIEMEHTIB 3 KOMIIJIEKCOM 33JaHMX €KCIUIyaTallilHUX XapaKTEPUCTUK Ta 6€TOHIB Ha iX OCHOBI;
TEOPeTUYHO OOIPYHTOBAHO IIPUHIUIIY OJleP>KaHHS i peryJiloBaHHS (a3oBOro ckiuany 6apiliBMiCHUX LeMEHTIB, 1[0
CHHTE3YIOTbCS B YMOBAX Pi3KOro i MOBiIbHOIO OXOJIOIKEHHS, IeTEPMiHOBAaHUX MO>KJIMBOCTSIMU OO0OPOTHOCTI
T€PMOJMHAMIYHOI PIBHOBAaru B TBEPIO(PA3HUX PEAKIISIX YOTUPUKOMIIOHEHTHOI CUCTEMHU, IOBEJIEHO, 110
PO3PaxyHKOBUI CKJIaf, 6apiliBMiCHUX KJIiIHKEPIB 3 JOCTATHLOIO BiPOTifHICTIO BiNOBifae KiJIbKiCHOMY i SIKICHOMY
CIIiBBiZJHOLIEHHIO (a3 y peayIbHUX KJIiHKepaXx, 1110 1a€ MOXJIMBICTb LiIeCIIPSIMOBAaHUM CHHTE30M O epP>KyBaTH
cIlelliasibHi 6apiliBMiCHI LileMeHTH 3a1aHoro (a3oBOro CKJIaly; BCTAHOBJIEHO KiHETMYHI 3aKOHOMIPHICTI ITpoLeciB
(a30yTBOPEHHS 06APiBMiCHUX LIEMEHTIB Ta BUSIBJIEHO OCOOJIMBOCTI iX MeXaHi3My TBEPJIiHHS Ta IPOLECIB rigpaTaii;
IIpenMeT i CTyIiHb BIPOBAI)KEHHS - KOHCTPYKTUBHI €JIEMEHTH 3aXUCTY Bif] i0HI3yI0YOTO BUITPOMIiHIOBAHHS
J1abopaTOPHUX MPUCKOPIOBAYiB €JIeKTPOHIB Ta raMa-KBaHTIB; e(peKTUBHICTb BripoBaakeHHs - 500 000 rpH. Ha pik;
cepa BUKOPUCTAHHS - 3aXUCHI KOHTEMHEPU, KOHCTPYKLii Ta CIOPYyAY aTOMHOI €HEPreTUKYU, KOHCTPYKLiHHI

€JIEMEHTH MarHi€BUX €JIEKTPOJIi3€PiB, TAMIIOHAKHI PO3YMHMU 17151 Ta30- Ta HAPTOBUX CBEPIJIOBUH.

2. The object of research - subsystems of the quaternary system BaO-Al203-Fe203-SiO2, compounds and
heterogeneous compositions of phases which are a basis of special barium-containing cements of a new class; the
aim of investigation is creation of scientific bases for prognostication of existence of phases and determination of
laws of their formation in the system BaO-AI203-Fe203-SiO2, an experimental substantiation of features of its
subsolidus composition, optimization of technological parameters for the synthesis of of new kind of special
cements with given phase composition, physical and chemical properties and service characteristics and concretes
on their basis; methods - advanced techniques for investigation of multicomponent systems, a complex of
methods of physical and chemical analysis; theoretical and practical results - the thermodinamic data base of
barium-containing compounds is made; the subsolidus composition of ternary systems BaO-Al203-SiO2, BaO-
Al203-Fe203 and BaO-Fe203-SiO2 is reconsidered; in the first time the study of quaternary system BaO-AI203-
Fe203-SiO2 is carried out and it is determined that at the temperature 1108 oC in the system a reorganization of
the connods proseeds, that results in change of the subsolidus structure of the concentration tetrahedron of the
main system, the topological graph of interrelation of the elementary tetrahedrons has been constructed and their
geometrical and topological characteristics has been given; resourse- and energy-saving technology for the
barium-containing cements production is developed; novelty - physical and chemical bases for the obtaining of a
new class of special barium-containing cements, which based on fundamental principles of thermodynamics in
relation to phase relation in thesobsolidus area of the multicomponent system BaO-Al203-Fe203-SiO2 and base
principles of synthesis of barium-containing cements with the complex of the service characteristicsand conretes
in terms of one are grounded, the principles of obtaining and regulation of phase composition of barium-
containing cements have been determined theoretically; these cements are synthesized under conditions of fast
and slow cooling which deremined by possibilities of convertibility of the thermodynamic relation in solid-state
phase reactions of quaternary system; it is proved that calculation composition of barium-containing clinkers
corrresponds sufficient to the quantitative and qualitative phase corelation in the real clinkers; this fact allows to
obtain special barium-containing cements of given phase composition by means of purposeful synthesis; kinetic
laws of phase-formation processes of barium-containing cements are ascertained and features of their hardening
mechanism and hydration processes are revealed; a subject and degree of introduction - constructive elements of
protection from ionizing radiation of the laboratory accelerator of the electrons and gamma-quantums;
effectiveness of introduction - 500 000 uah in year; field of use - protective containers, constructions and
buildings of nuclear power energetics, constructional elements of magnesian electrolyzer, oil-well mortar for gas



and oil boreholes.
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