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I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
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dopma ByracHoCTI:
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InenTudikarop ROR: He zacrocosyerscs

IV. BimomocTi Ipo niznpueMcTBO, YCTaHOBY, OpraHi3alliio, B sIKi# 0yJ10

BHKOHAHO JHCEPTaIlilo

IloBHe HaliMEeHYBaHHS IOPHUAHUYHOI 0COOM: [HcTUTyT XiMii moBepxHi im. O.0. Uyiika HAH Ykpainu
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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TemaTHYHHX PyOPHK: 31.15.19

Tema gucepranii:
1. CuHTe3 Ta BIACTUBOCTI KpeMHE3€eMiB, MOAM(PIKOBAHUX CIIOJIyKaMU LEPio

2. Synthesis and properties of the silicas modified by cerium compounds

Pedepar:

1. Po3po6ieHo meTop cuHTe3y HaHoKoMmIo3uTiB CeO2 /SiO2. [JocmimKeHo XeMOCOPOLiIo alleTUIaeTOHATY Liepito
Ha IIOBEPXHi MipOreHHOro KpeMHe3eMy Ta HaHokomno3utis CeO2 /SiO2. IIpoBenieHO NOPiBHA/IBHUM aHali3
e(EeKTUBHOCTI 3aCTOCYBaHHSI METOZiB MOJIEKYJISIPHOTO HAalllapyBaHHS Ta [IPOCOYYBAaHHS /11 CUHTE3Y LiepilBMiCHUX
KpeMHe3eMiB. [Toka3aHo, 1[0 METOH, MOJIEKYJISIPHOTO HalllapyBaHHS JO3BOJISIE OTPUMYBATH HAHOKOMIIO3UTH i3
KOHTPOJIbOBAHUM PO3MipPOM KPUCTAJIITIB AiOKCUY LI€Pilo Bifl 3 10 24 HM B KOHLIEHTpaLiMHOMY Aiana3oHi 6-24 mac.
%. Bniepiiie BCTaHOBJIEHO, IO TEMIIEPATypa € YAHHUKOM, SIKUH [103BOJIs€ KOHTPOJIIOBATU IIpOLieC KpUcTatizaii
CeO2 B cucremax tuny CeO2 /Si02, anyKe po3Mip KPUCTAJIITIB € €KCIIOHEHLIAIbHOIO (QYHKIIi€I0 TeMIIEPATyPHU
00pOOKY i OnMCyeThCS KOPEJSLiHHNMY PIBHSHHIMU 3 BUCOKUMU KoedilieHTamu fetepminanii (R2=0,996...0,998).
BrBY€HO KiHETHKY Ta 3allpOIIOHOBAHO MEXAHI3M TEPMOIEPETBOPEHD NIPUIIEIVIEHUX Liepifal e TUIaleTOHATHUX TPYII
Ha [IOBEPXHi KpeMHe3eMy. BusiByieHo, 110 36i/1b1IeHHs BMiCTy HaHOYaCTUHOK CeO2 B HAHOKOMIIO3UTAxX 3HAYHO
3HIKY€E €HEeprilo akTUBallii peakiii yTBOpEHHs alleTOHY. 3alPOIIOHOBAHO MEXAaHI3M YTBOPEHHS all€TOHY B

pesysbTaTi TepMiuHOI TpaHchopMallil IpulleneHrx LepilialeTnialeToOHaTHUX IPyIl. Po3paxoBaHi KiHeTUYHI



rapameTpu peakuii yTBOPeHHs aneToHy. CUHTEe30BaHO JieroBaHi HaHoYactukamu CeO2 Kceporeri Ta 3pa3ku
IIPO30POr0 MOHOJIITHOTO KBAaPLIOBOTO 30J1b-T€JIb CKJIA, IOCIIIKEHO iX 6ynoBy. OnepskaHO HOBI IIJIACTUYHI MacTHIa
3aBJSIKA BUKOPUCTaHHIO HaHOKoMI1o3UuTiB CeO2 /SiO2 sk gucriepcHoi ¢pasu. [IpoBeneHo imMobinizaliito Ta
IOCJiI)K€HO TEPMiUHi IEPETBOPEHHS Psily KYMapVHiB HAa IOBEPXHi BUCOKOJUCIIEPCHOTO KPEMHE3EMY,
HaHokomno3utiB CeO2 /SiO2 ta 3amimanux okeugis Al203 /SiO2, TiO2 /SiO2. BcTaHOBIEHO, 10 KIIOYOBY POJIb Y
3B'3yBaHHI JOCJII)KEHNX KyMapHHiB 3 [IOBEPXHEIO KPEMHE3€MY Biflirpae BisibHa rijpOKCUIIbHA TPYIIa B [TOJIOKEHH] 7

a60 8 KyMaprHOBOTO spa.

2. The method of synthesis of nanocomposites CeO2 /SiO2 was developed. The process of cerium (III)
acetylacetonate chemisorption on the surface of fumed silica and nanocomposites CeO2/SiO2 was studied. The
comparative analysis of efficiency of application of methods of molecular layering and impregnation for synthesis
of cerium-containing silicas was carried out. It is shown that the method of molecular layering allows to synthesize
nanocomposites with a controllable size of cerium dioxide crystallites from 3 to 24 nanometers in a concentration
range of 6 24 weights. %. For the first time it was found that process of crystallisation CeO2 in nanocomposites
Ce02/SiO2 occurs regularly under the influence of temperature, and that the size of crystallites is exponential
function of temperature of treatment and can be presented by the correlation equations with high determination
coefficients (R2 = 0,996 0.998). The kinetics was studied and the mechanism of thermal transformations of
ceriumacetylacetonate groups grafted on the surface of silica and nanocomposites CeO2 /SiO2 was proposed. It is
revealed that the increasing in the content of CeO2 nanoparticles in nanocomposites considerably reduces an
activation energy of reaction of formation of acetone. The mechanism of formation of acetone as a result of
thermal transformation of grafted ceriumacetylacetonate groups was proposed. Kinetic parametres of reaction of
formation of acetone was calculated. CeO2 doped xerogels and transparent monolithic quartz sol-gel glasses were
synthesized, their structure was studied. New plastic greases was produced with the application of CeO2 /SiO2 as
highly dispersed fillers. Immobilisation of coumarines on the surface of fumed silica, nanocomposites CeO2 /SiO2
and mixed oxides Al203 /SiO2, TiO2 /SiO2 was performed. Thermal transformations of immobilized compounds
were studied. It is revealed that a key role in the bonding of investigated coumarines with a surface silanols played
by free hydroxyl group in the position 7 or 8 of coumarine ring.
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PeuenseHTu

VIII. 3aKkJII04Hi BiZoMOCTi
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TOJIOBH paju
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