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V. BizomocTi npo gucepraniio
MoBga guceprariii:
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Tema gucepranii:
1. Po3po6ka TEXHOJIOTi} OTPMMAaHHS JIIOMIHECLIEHTHMX HAHOCTPYKTYPOBAaHUX KOMIIO3ULITHMX MaTepialiB.

2. Development of technologies for obtaining of luminescent nanostructured composite materials

Pedepar:

1. PoboTy npucBsiueHo po3po0Lii TEXHOJIOTiH CTBOPEHHS JIIOMiHECLIEHTHUX HAHOCTPYKTYPOBaHUX KOMITO3ULIMTHUX
MaTepiajiiB Ha OCHOBi BUCOKOTIOPUCTUX HeopraHiyHUx MaTpullb SiO2, Al203, CaCO3 Ta opraHiyHUX i/a60
HEOPraHiYHUX JIOMiHOQOPIB, SIKi BBEIEHO y IOPU MaTpUllb, 3 33JJaHUMU CTPYKTYPHUMU, T€EOMETPUYHUMY,
JIIOMiHECLIEHTHUMU Ta CUUHTWIALIMHMMU [IapaMeTpaMHu, Ki BUBHAYal0ThCsl C(PEPOIO 3aCTOCYBAHHS JAaHUX
marepiasiB. Po3po6sieHo Ta BOCKOHAJIEHO CIIOCOOU OTPUMaHHS HAHOIIOPUCTUX MaTpULb Y BUTJISI 06'eMHUX
3pasKiB, IJIiBOK, MIKpO- Ta HaHOC(EP. BcTaHOBIEHO BIVIUB CTPYKTYPHUX NTApaMETPiB MaTpHULlb Ha JIIOMiHECLI€HTHI
Ta CUMHTUJIALIMHI XxapaKTepUCTUKU KOMITO3ULIIMHUX MaTepiasiB Ta TOKa3aHo, 1110 BMIiCT OpraHidyHoro jtomMiHodopy y
KOMITO3MLITHOMY MaTepiai Mae cTaHOBUTHU 3-4 Mac.%. Po3po6iieHo IPUHIMII BBEIEHHS OPraHiuYHIiYHAX
JtoMiHO(OPIB Ta/ab0 HEOPraHiYHMX HAHOKPHUCTAJIB 10 CTPYKTYPHU KOMIIO3ULITHOTO MaTepiany 1J1s1 peanisaliii
6€3BUNPOMIHIOBAJIBHOTO IIEPEHECEHHS €HEPrii eJIEKTPOHHUX 30yI)KeHb 3 €(PeKTUBHICTIO 40 % 11 Ginblie.
JocCigKeHo CTPYKTYPHI, IIOMIHECLIEHTHI Ta CUMHTUIIALINHI BJACTUBOCTI OTPUMAHUX HAHOCTPYKTYPOBAaHUX

KOMIIO3ULIINHUX MaTepiasiB. Kito4oBi c10Ba: HAHOCTPYKTYPOBAaHUI KOMIIO3ULIITHUN MaTepia, napameTpu



MIOPUCTOCTI, OpraHiyHi JtoMiHOGOPYU, HAHOKPUCTATH, JIIOMiHECIEH1Iis, CBITJIOBUI BUXiJ, TepEeHECEHHS €HEePTii

€JIEKTPOHHUX 30y IKEeHb.

2. The work is devoted to the development of technologies for obtaining luminescent nanostructured composite
materials based on highly porous inorganic matrices SiO2, AI203, CaCO3 and organic and /or inorganic phosphors
introduced into matrices pores, with specified structural, geometric, luminescent and scintillation parameters
defined by the field of application of these materials; development and improvement of methods for nanoporous
matrices obtaining in the form of bulk samples, films, micro- and nanospheres. The influence of the matrices
structural parameters on luminescent and scintillation characteristics of composite materials are established. The
structural, luminescent, and scintillation properties of the obtained nanostructured composite materials were
studied. The methods for the obtaining of the nanoporous matrices in the form of three-dimensional samples,
films, micro- and nanospheres, are developed and improved. Established is the influence of the structure
parameters of the matrices on the luminescent and scintillation characteristics of the composite materials. It is
shown that the content of organic luminophor in the material must amount to 3-4 mass%. Developed is the
principle of incorporation of organic luminophors and/or inorganic nanocrystals in the composite material
structure for realization of nonradiative transfer of electron excitation energy with an efficiency of 40% and
higher. The structure, luminescent and scintillation properties of the obtained nanostructured composite
materials are investigated. Keywords: nanostructured composite material, porosity parameters, organic
phosphors, nanocrystals, luminescence, light yield, energy transfer of electronic excitations.
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