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Tema guceprauii:
1. lemeHT nosidyHKLiHOTO MpU3HaYeHHs HA OCHOBI KOMITI03U11ii1 BUCOKOOapieBoi obsacTi cucremu BaO-Al203-
Si02

2. Cement for multifunctional destinations based on the compositions of highly barium BaO-AI203-SiO2 system

Pedepar:

1. O6'exT mocnifKeHHs: poueck (pa3oyTBOPEHHS MOJi(YHKUINHNAX 6apiliBMiCHUX LIeMEHTIB B cucTteMi BaO-Al203-
SiO2. MeTa fgocifKeHHs: BUB4eHHs 6ynoBu cuctemu BaO-Al203-SiO2 Ta po3pobka crieliajibHUX [eMEeHTiB Ha
OCHOBi KOMII03U1Iill BUCOKO6apieBoi 0671aCTi cuCTEMH, SIKi BKJIIOYAIOTh TilpaBilidyHO aKTHBHI (a3 3 BUCOKUMU
MiLIHiICTHAMH, €JIEKTPO(PI3NIHUMU XapaKTEPUCTUKAMU, a TAaKO>XK MAIOTh MiIBUIIEHI pPEHTTEeHOKOHTPACTHICTh Ta
CTiHKiCTh [0 Aii raMMa-BUIIPOMIHEeHHS. MeToau NOCiIKeHHs Ta anapaTypa: TepMOIUHAMIYHUN, peHTreHoda30Bui
(IPOH-3M), nudepenuiiino-tepmiunuii (zepuBarorpad Q-1500]11 cucremu F.Paulik-J.Paulik-L.Erdey Ta
nepusatorpad STA 409 PC), netporpadiunnii (monsipusauituuii mikpockon MIH-8, es1eKTpOHHI MiKpOCKOIA
Axiovert 40 MAT i Axioobserver D 1m, a Tako>X pacTpOBUi1 €JIeKTPOHHUI MiKpockorl POMMA-102), xiMmiuHuit

METOJU aHasi3y MaTepiasiB Ta KOMIUIEKC Pi3NKO-MexaHiYHUX MeToxiB. TeopeTryHi i MpakTU4Hi pe3ysibTaTu: Ha



OCHOBI p03p06JIEHMX HayKOBUX I10JIOKEHDb i OTPUMAHUX €KCIIEPUMEHTAJIbHUX IAHUX PO3PO0JIEHO e(PEeKTHUBHI
LIleMEeHTH NOJiQYHKIIHOTO PpU3HAYeHHs 3 KOMIIJIEKCOM 33JaHMX eKCIUTyaTalliitHUX XapaKTepHUCTHUK Ha OCHOBI
KOMIIO3U1Iil1 BUcokobapieBoi ob6sacTi cuctemu BaO-Al203-SiO2; po3po6sieHO TEXHOJIOTIUHY iHCTPYKLiI0 Ha
TUIIOBUI TE€XHOJIOTIYHMI TPOL,EC BUTOTOBJIEHHS 6apilBMiCHOIO PEHTT€HOKOHTPACHOTO LIEMEHTY 11711 TOTPED
cromarosorii. HoBu3Ha: 3a pe3ysibTaTaMy TEPMOJAMHAMIYHUX TPOTHO3iB BCTAHOBJIEHI (Pi3MKO-XiMivyHi Ta KiHETHUYHI
3aKOHOMipHOCTI (popMyBaHHS 3aJaHUX (PA30BMX KOMIIO3ULIiil IIpY CUHTE3] KJIiIHKepy B BUCOKOOapieBoi 06J1acTi
cucremu BaO-AI203-Si02, mo 06ymoBi0€ POPMYBaHHS HEOOXiIHOI MIKPOCTPYKTYPH KPUCTAJIOTiIPATHOTO 3POCTKY
B LIEeMEHTHOMY KaMeHi Ta BJIACTUBOCTI, SIKi 3a10BOJIbHSIIOTh YMOBaM O0paHUX obsiacTeil ekcityarauii. CTymiHb
YIIPOBaKEHHS: pe3yJIbTaTy pOOOTH BIIPOBaIKeHi B HaB4asbHU nponec HTY'XIII". T'ayny3b BUKOPUCTAHHSI:
Pe3yJbTaTU pOOOTH MOXYTh OYTH BUKOPUCTAaHI Ha MiJIIPUEMCTBAX €JIEKTPOTEXHIUHOI rajysi IPOMUCIIOBOCTI SIK
B'sDKYy4OrO 151 CKJIEIOBaHHA [ieJIEKTPUYHMX KOHCTPYKLii; Ha MiAIIPUEMCTBAX KOJIbOPOBOi METalyprii 3
BIIPOBAJPKEHHSIM PO3POOJIEHUX HAOUBHUX Ta TOPKPETMAC 3 OETOHY; B €HEPTreTUYHIl ranysi MPOMUCJIOBOCTI Y SIKOCTi
pazialiftHOCTIMKMX MaTepiaiB y pi3HOMaHITHUX 06'€KTax aTOMHOI €HepreTUKY; CTOMATOJIOTIYHI IeMEeHTH
PEKOMEH0BaHO BUKOPUCTOBYBATHU Y SIKOCTi PEHTT€HOKOHTPACHUX [1JIOMOYBaJIbHUX €HIOJaHTUYHMX MaTepiais 17
noTpe6 KIIiHIYHOI CTOMATOJIOTI; TAKOXK Pe3yJIbTaTU JOCIiI’)KEHb JOLJIbBHO BUKOPUMCTOBYBATH Y BUILMX HaBYaJIbHUX

3aKJIaax MpU MiaroTosLi ¢axiBLiB 3 TEXHOJIOTI TYroMJIaBKUX HEMEeTaJIeBUX Ta CUJIIKaTHUX MaTepiaJiB.

2. The object of study: the processes of phase formation of multifunctional barium containing cements cements in
the BaO-AI203-SiO2 system. Purpose of the study: to research the structure of the BaO-AI203-SiO2 system and to
development special cements based on the compositions of highly barium area of this system, including the
hydraulically active phases with high strength, electrical characteristics, with radio-opacity and increased
resistance to gamma radiation. Research Methods and Equipment: thermodynamic, X-ray (DRON-3M), differential-
thermal (derivatograph Q-1500D system F.Paulik-J.Paulik-L.Erdey and derivatograph STA 409 PC), petrographic
(polarizing microscope MIN-8, electronic microscopes Axiovert 40 MAT and Axioobserver D 1m, as well as
scanning electron microscope Remmy-102), chemical analysis of materials and complex physical and mechanical
methods. Theoretical and practical results: on the base of the developed scientific terms and experimental data
effective cements for multifunctional purposes with complex specified performance properties based on the
compositions of highly barium BaO-Al203-SiO2 system were developed; technological instruction for a typical
manufacturing process of barium containing radio-opacity cement for the needs of stomatology was developed.
Novelty: on the base of the results of thermodynamic predictions physical-chemical and kinetic regularities for
phase compositions forming during clinker synthesis in the highly barium field of the BaO-Al203-SiO2 system
were set, and these regularities causing the formation of the necessary micro crystalline hydrate splice in cement
stone and properties that satisfy the conditions of the selected operation areas. Degree of introduction: The
results have been introduced in the educational process of the NTU "KhPI". Industry of use: the results of this work
can be used at the enterprises of the electrical industry as a binder for bonding of dielectric structures; in non-
ferrous metallurgy for printed and torkretmass of concrete; in the energy industry as a radiation-resistant
materials in a variety of nuclear power facilities; dental cements recommended for use as a radio-opacity filling
materials for the needs of clinical dentistry; research results should be used in higher educational institutions
during specialist training on the technology of refractory nonmetallic and silicate materials.
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