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Pedepar:

1. Inceprariiiny po60Ty IIPUCBSIYE€HO BUPIIIEHHIO aKTyalbHOI IPO6JIeMU — HOCIIIIPKEHHS. OCHOB TEXHOJIOTI CUHTE3y
HOBUX iOHOMEPHUX LIEMEHTIB Ha OCHOBI Hi0GIMIBMiCHUX CKJIONOPOUIKIB. B nporeci gocaigkeHs 6y10 onpanboBaHO
po6JsieMU OZ€PKaHHS SIKICHUX Ta He JOPOTrOBaPTICHUX CKJIOIOHOMEPHUX 1]€MEeHTiB. BCTAHOBJIEHO, 1110 OCHOBHUMU
BupobHukamu CIII e Snownis ta CIIA. [IpoBeeHo aHasi3 CKIAZiB i TEXHOJIOTiY MPUTOTYBaHHS CKJIOIOHOMEPHUX
LIeMEHTIB, SIKi BUTOTOBJISIIOThCS B €Bpori, Azii Ta CILIA. Po3riisiHyTO OCHOBHI CcI10co6U Oflep>KaHHsI CKJla [1Jis
iOHOMEpPHUX LJEMEHTIB, 30KpEMa BUCOKOTEMIIEPATYPHUI Ta 30J1b-TeJlb. B IucepTauiiiHiil po6oTi AETaIbHO OIMCAHO
BHCOKOTEMIIEPATypPHUI Ta 30JIb— Iejib METOMIM OJlep>KaHHS CKJla B CKJIai IKOrO MiCTUTBCS HiobiN. Takox, onucaHi
0COOJIMBOCTI BBeieHHS Hi06ii0 B CKJaf, CKjla. BCTaHOBJIEHO ONITHMAJIbHI IapaMeTpy AJIs Tifposidy etusnacuiikaty 40
Ta JOCJIIPKEHO MOro CTPYKTYpY. PO3po6s1eHO TEXHOJIOriI0 Ofiep>KaHHsI CKJla 30J1b—TeJlb METOJOM. 3alIpOIIOHOBAHO
MoaupikoBaHi CKJIaIA CKJIA Ta METOIH iX ofiepKaHHS. OTPMMAHO CKJIO BUCOKOTEMIIEPATyPHUM CUHTE30M Ta
IIPOBEEHO IOCIIiIKeHHS IOro BJIACTUBOCTEH, TaKUX SIK I'YCTHHA, BOAOCTIMKICTb, TEpMiyHUI KoedilieHT JiHiitHOrO

posmupenHs. [IpoBeneHuil peHTreHoha30BUN aHaJIi3 MOPOIIKiB OTPUMAHUX METO/IOM 30JIb—T€JIb TEXHOJIOTII.



Ilini6paHo po34MHHUK 118 rigponizy Hiobiit xsopugy. [IpuroToBaHo peKkypcopu 1J1si BBeIeHHS OKCUIB ITPU
CHUHTE3YBaHHi CKJIONIOPOLIKIB 30JIb—T€JIb METONOM. [IpefiCTaBIe€HO JeTaNlbHUI ONUC MPOLECY 3aMilllyBaHHS
ioHOMepHOTo LleMeHTy. JloCiI>keHo NIoJliIMEPHY CKJIa/loBYy iOHOMEPHHUX LJEMEHTIB, a caMe HEHacu4ieHi KapOOHOBI
KUCJIOTU. BCTaHOBJIEHO CKJ1a7, MOJIIMEPHOTO PO3YMHHMKA Ta CIiBBiIHOUIEHHS KMCJIOT B HbOMY. BUBY€HO BIIUB
KOKHOI HeHacHu4eHOi KapOOHOBOI Ta ONTUYHO aKTUBHOI BUHHOI KUCJIOT Ha BIIACTUBOCTi iOHOMEPHOTO LIEMEHTY.
Po3pob6eHo ciTku cK1a/iiB iOHOMEPHOTO LieMeHTY. Bu3HaueHo 34aTHICTb [0 B3aEMOZi CKII0ilOHOMEPHOTO LIEMEHTY 3
BOZ010 Ta SBF posunHoMm. [IpoBeneHo nociigkeHHs BrvBy ckiany CILL Ha rpaHULO MILTHOCTI IPU CTUCHEHHI.
EJIeKTPOHHOIO MIKPOCKOIII€I0 JOCII)KEHO CTPYKTYPY IMOBEPXHI CKIIOIOHOMEPHOI'0O LJeMeHTY. ONMCaHo
Mikpodororpadi Ta nudbpakrorpamu. BuzHaueHO TepMivHNN KOedillieHT JIiHIHHOrO PO3UIMPEHHS CKII0IOHOMEPHOTO
LIEMEHTY Ta BUKOHAHO [TOPiBHAHHA OTPMMAaHUX Pe3yJbTariB 3i 3HayeHHsAMU TKIIP neHTuHy, B pe3ysbTaTi 40ro
BCTAHOBJIEHO, 1II0 TEPMIYHUI KoedillieHT 3pa3KiB CKJI0OiIOHOMEPHOTO LIEMEHTY 3HaXOAUThCS B MEXaX HOro 3Ha4€Hb.
EKcriepuMeHTasIbHO BCTaHOBJIEHO, 1[0 ONTUMaJIbHUM POO0YMii 9ac 3 MaTepiasioM JOCATaEeThCS, K OL[iHKOIO
TEXHOJIOTIYHUX [TapaMETPiB KOMIIO3UTY, TaK i MOrO MIlIHOCTI B p€3yJIbTaTi TBEPIiHHS. [laHi JOCIiI)KeHb 0Ka3aJH,
110 BMICT HiO6iil OKCHAY B CKJIafli CKJIa IIOKpaly€e HOro XapaKTEPUCTUKY Ta BIACTUBOCTI CKI0i0OHOMEPHUX
LIleMeHTiB. [loBeZieHO, 1110 30J1b—TeJIb METOJ, IO3BOJIMB OTPUMYBATH CKJIO ITPY 3HAYHO HIDKYMX TeMIIepaTypax, Hixk
TPaJULiHUN BUCOKOTEMIIEPATyPHUN METO. [IpOBeeHO NOPIBHSHHS OEP>KAHUX BJIACTUBOCTEN 3 3HAYEHHSIMU
BJIACTUBOCTEN cTaHzapty ISO 9917-1: 2021, BHACIiIOK YOT0, BCTAHOBJIEHO, 10 TAKMI MaTepial MO>KHA

BMKOPUCTOBYBATU 5K CKJIOiOHOMepHI/Iﬁ OEMEHT OJid piBHI/IX KJ1aciB BUKOPUCTAaHHA.

2. The dissertation is devoted to the solution of an actual problem - the study of the basics of the synthesis
technology of new ionomer cements based on niobiumcontaining glass powders. In the process of research, the
problems of obtaining high-quality and inexpensive glass ionomer cements were worked out. It was established
that the main producers of GIC are Japan and the USA. The composition and production technologies of glass
ionomer cements manufactured in Europe, Asia and the USA were analyzed. The main methods of obtaining glass
for ionomer cements, in particular high-temperature and sol-gel, are considered. The dissertation describes in
detail the high-temperature and sol-gel methods of obtaining glass containing niobium. Also, the features of
introducing niobium into the composition of glass are described. The optimal parameters for the hydrolysis of
ethyl silicate 40 were established and its structure was determined. The technology of obtaining glass by the sol-
gel method has been developed. Modified glass compositions and methods of their production are proposed. Glass
was obtained by high-temperature synthesis and a study of its properties, such as density, water resistance,
thermal coefficient of linear expansion, was carried out. X-ray phase analysis of powders obtained by the method
of sol-gel technology was carried out. The solvent for the hydrolysis of Niobium chloride is selected. Precursors for
the introduction of oxides during the synthesis of glass powders by the sol-gel method have been prepared. A
detailed description of the ionomer cement mixing process is presented. The polymer component of ionomer
cements, namely unsaturated carboxylic acids, was studied. The composition of the polymer solvent and the ratio
of acids in it were established. The influence of each unsaturated carboxylic and optically active tartaric acid on
the properties of ionomer cement was studied. Grids of ionomer cement compositions have been developed. The
ability of glass ionomer cement to interact with water and SBF solution was determined. A study of the influence of
the composition of the GIC on the compressive strength limit was carried out. The surface structure of glass
ionomer cement was studied by electron microscopy. Photomicrographs and diffractograms are described. The
thermal coefficient of linear expansion of glass ionomer cement was determined and the results were compared
with the values of TKLR of dentin, as a result of which it was established that the thermal coefficient of glass
ionomer cement samples is within its values. It was experimentally established that the correct working time with
the material is achieved both by evaluating the technological parameters of the composite and its strength as a
result of hardening. Research data showed that the content of niobium oxide in the composition of glass improves
its characteristics and the properties of glass ionomer cements. It was proved that the sol-gel method made it
possible to obtain glass at significantly lower temperatures than the traditional high-temperature method. The
obtained properties were compared with the values of the properties of the ISO 9917-1: 2021 standard, as a result
of which it was established that this material can be used as a glass ionomer cement for various classes of use.
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