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2. Obtaining of luminescent composite materials based on nanoporous SiO2 matrices

Pedepar:

1. Inceprariiina po60oTa IpucBsYeHa po3podiii Crloco6y OTPUMaHHS JIIOMiHECLIEHTHUX KOMITO3ULITHMX MaTepiaiB
CKJlafly HaHOKpucTanu ZnSe/SiO2-maTpuls, opradiudi momiHopopu o-POPOP /SiO2-matpuug i PPO /SiO2-
MaTpuULs 3 ONTUMaJIBHAM BMiCTOM aKTUBHOTI'O KOMIIOHEHTY Ta JOCJIiI)KEHHIO iX JIIOMiHECLIEHTHUX Ta
CUMHTWISILIIMHUAX XapaKTePUCTUK. Bysio po3po6sieHo crocié oTpruMaHHs Bucokonopucroi SiO2-marpui 3i
CTPYKTYPOIO CTOXaCTUYHOIO TUILY 3 pO3MipOM MOP 2-5 HM, 3HaYEHHSIM NMUTOMOI 1101 noBepxHi 400-900 M2 /T i
3arajibHUM 06'emoM nop 0,2-0,5 cm3 /T 3a71e5XHO Bif, yMOB oTpMMaHHs. Komno3uuiiiHuii Matepiasn ckiaagy
HaHOKpucTanu ZnSe/SiO2-maTpuiist OTpUMyBaIM METOOM BUPOLIYBaHHS HAHOKPUCTAJIB ZnSe 6e31ocepesHbo B
nopax SiO2-maTpulii, Ipy LbOMY PO3Mip HAHOKPUCTAJIIB CTAHOBUTH 2,5-3 HM. Y pOOOTi 3aIIPOIIOHOBAHO MEXaHi3M
TeMIIepaTypHOro raciHHs JloMiHeceHLii kpucTana ZnSe i KoMmosuliiiHoro Marepiany ZnSe /SiO2-maTtpuns.
Po3pob6seHo cnioci6 oTpuMaHHs KOMIO3ULIHOro MaTepiany ckaany o-POPOP /SiO2-martpuugs i PPO /SiO2-
MaTpuUL UJIIXOM HacudeHHs SiO2-MaTpulli po3YMHAMU BiflIOBiIHMX OPraHiYHUX JIOMiHO(OpiB. KoMno3nuiiHi
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4yacH 3aracaHHsI Ta 3Ha4E€HHsI aOCOJIIOTHOTO CBITJIOBUXOJY Ha PiBHI 3i 3HaU€HHSIMU aO6COIIOTHOTO CBITIOBUXOAY
KOMEPLITHOTO [IJIaCTMAaCOBOT0 CLMHTHUJIATOPY Ha OCHOBI noJiBiHinTOTyos1y BC416 pipMu Saint Gobain Co.

2. The thesis is devoted to the development of the method for producing luminescent composite materials ZnSe
nanocrystals /SiO2-matrix, organic phosphors 0-POPOP /SiO2-matrix and PPO/SiO2-matrix and to the study of
their luminescent and scintillation characteristics. The method of obtaining high-porous SiO2-matrix with
stochastic type structure and pore sizes 2-5 nm, specific surface area of 400 - 900 m2 /g and pore volume of 0,2 -
0,5 cm3/g was proposed. The methods of introduction of ZnSe nanocrystals and organic phosphors 1,2-bis(5-
phenyloxazolyl-2)benzene (0-POPOP) and 2,5-diphenyloxazole (PPO) into SiO2-matrices were developed for
obtaining luminescent composite materials with optimum content of active components. It was shown that ZnSe
nanocrystals /SiO2-matrix composite materials can be effectively obtained by the method of growing of ZnSe
nanocrystals directly inside SiO2-matrix. The size of ZnSe nanocrystals obtained in the pores of SiO2-matrix was
equal to 2,5 - 3 nanometers. On the basis of the obtained experimental data the mechanism of temperature
quenching of ZnSe luminescence for ZnSe bulk crystal and ZnSe /SiO2-matrix composite material was proposed.
While for ZnSe crystal luminescence temperature quenching occurs with participation of the bottom of the
conduction band, lower values of activation energy and shorter decay times for ZnSe /SiO2-matrix composite
material show that the quenching occurs via direct phonon-assisted transfer of excitation energy to the defect
sites of ZnSe lattice or SiO2-matrix. The method of obtaining POPOP /SiO2-matrix and PPO /SiO2- matrix
composite materials by impregnation of SiO2-matrix by solutions of organic phosphors allows obtaining samples
with the controlled content of organic phosphor from 2 mass.% to 20 mass.%. The composite materials possess
high photoluminescence intensity, transparency in the visible range and decay times in the range of nanoseconds.
Absolute light output for the o-POPOP /SiO2-matrix was equal to 5100 photons/MeV, for PPO /SiO2-matrix -
4400 photons/MeV. Light output is comparable to the light output of BC416 commercial plastic scintillator based
on polyvinyl toluene (Saint Gobain Co.).
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