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I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
Iudp cnenianizoBaHoi BYU€HOI pagH (Pa30Boi CleliaJai30BaHOI BYEHOI pazu): [l 26.199.01
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IV. BizomocTi nipo nmiznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
BUKOHaHO JHUCEPTALil0

IloBHe HaliMEeHYBaHHSI IOPHUAUYHOI 0COOH: [HCTUTYT (isnKyu HaNiBIPOBiAHUKIB iMeHi B.€.JlamkapboBa
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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koau TemaTHYHHUX PyOpPHK: 29.19.03

Tema guceprauii:
1. doTosoMiHeCLIEHTHI Ta CTPYKTYPHIi BJIaCTUBOCTI HIPOJIITUYHUX BYTIJIeL€BUX HAHOIIPELUIIITaTiB, JUCIIEProBaHUX Yy
ipOT€HHOMY OKCHJIi KDEMHIIO

2. Photoluminescent and structural properties of pyrolytic carbon nanoprecipitates dispersed in fumed silica

Pedepar:

1. TIpogeMOHCTPOBaHO, 1[0 HAHONVCIIEPCHUI OPOMIOK ITiporeHHOro SiO2 Moske 6yT BUKOPHUCTAHUM B SIKOCTi
BUCOKOAMCIIEPCHOI TBEPIOTIIbHOI MAaTPULLi J1s1 TIPOJIITUYHOTO CUHTE3Y JIIOMiHECIIEHTHMX HAHOPO3MipHUX
BYIJIELIEBUX [IPELIMIIITATIB i3 KEPOBAHUM CIIEKTPOM BUIIPOMIiHIOBaHHS (3 6J1VKHBOI YO 110 BUAMMO]I 06J1aCTi CIIEKTPY).
BcraHOBIIEHO, IO XeMO-TEPMiYHa 06POOKA BUCOKOMCIIEPCHOTO MOPOLIKY HiporeHHoro SiO2 i3 BUKOPHUCTAaHHIM
(EeHINITPUMETOKCUCUIIAHY B SIKOCTi BYIJIELLEBOTO IIPEKYPCOPY NPU3BOAUTH 10 (POPMYBAHHS BYTJI€LIEBUX
HAHOTIPELUITITaTiB (HAHOTOYOK), IMCIIEPrOBaHMX Y BUIIE€3a3HAYEHOMY MTOPOIIKY, Ta BAHUKHEHHIO CMYT
BUIIPOMiHIOBaHHS B YO Ta BUOMMIN 06J1aCTSIX CIIEKTPY. BUCyHyTO npunyeHHs, o NiJ 4yac TepMIiYHOro BiAnany
BiIOyBa€TbCSl PEKOHCTPYKLisl TPHENHAHUX KPEMHINOPraHiYHUX CIIOJYK, SIKy MOKHA PO3IJIIATH SIK KoM6iHajio (1)

YTBOPEHHS! MOJIIUKIIIYHUX MOJIEKYJISIPHO-TIONIOHMX BYTJIel|eBUX KJIacTepiB Ta (2) arperatiii Byrjiewt B aMOpPHY



CTPYKTYpPY. 3alpONIOHOBAHO OSICHEHHS, 110 BUITPOMiHIOBaHHS KOMIIO3UTIB SiO2:C 1nop’s3aHo 3 MOJHIUKIIIYHIMU
ByIJIELIeBUMU MOJIEKyJIaMH /KJlacTepaMy, ix ekcumepamu Ta arperatamu. [IpoieMOHCTPOBaHO IIPAaKTUYHUN
IIOTEHI1}iajJl HOBOrO HAHOKOMIIO3UTHOTO MaTepialy B SIKOCTI JIIOMiHOQOPY 1151 AXKepeJl ITYYHOro 6ijIoro CBiT/a, a
TaKOX [IJI51 CHHTEe3Y JIIOMiHECLIEHTHUX HAHOMITOK, SIKi MOXKYTb OyTH BUKOPUCTAHi 117151 Bizyasizauii 6iooridaux

00’€KTiB CyOKJIITUHHOTO PO3MIpY.

2. It was demonstrated that nanodispersed fumed SiO2 powder can be used as a highly dispersed solid-state
matrix for the pyrolytic synthesis of carbon nanoscale luminescent precipitates with a tunable emission spectrum
(from the near UV to the visible spectral region). It was found that chemo-thermal treatment of a highly dispersed
fumed SiO2 powder using phenyltrimethoxysilane as a carbon precursor leads to the formation of carbon
nanoprecipitates (nanodots) dispersed in the aforementioned powder and the appearance of emission bands in the
UV and visible spectral regions. It was suggested that during thermal annealing the reconstruction of organosilicon
compounds attached to the surface of SiO2 particles occurs, which can be considered as a combination of (1) the
formation of polycyclic molecular-like carbon clusters and (2) carbon aggregation into an amorphous structure. It
was assumed that radiation of SiO2:C composites in the UV and visible spectral regions is associated with
polycyclic carbon molecules /clusters, their excimers and aggregates. The practical potential of the new
nanocomposite material as a phosphor for artificial white light sources, as well as for the synthesis of luminescent
nanolabels that can be used to visualize biological objects at the subcellular level, was demonstrated.
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