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1. OnTryYHi i TIIOMIHECLIEHTHI BJIACTUBOCTI F€TEPOr€HHUX CUCTEM Ha OCHOBI HaIliBIIPOBIIHUKOBUAX KBAHTOBUX TOYOK i

METaJIEBUX HAHOYAaCTHUHOK.

2. Optical and luminescent properties of heterogeneous systems based on semiconductors quantum dots and
metal nanoparticles.

Pedepar:

1. Incepraliio NpUCBSYEHO BUBYEHHIO BIIJIMBY TEXHOJIOTIYHUX [IADAMETPIB CUHTE3y KBAHTOBUX TOYOK CYJIbDiLy
KaJMil0 Ha ONITHUYHI i JIIOMiHECLIEHTHi BJIACTUBOCTI, & TAKOXX IOCiI>)KEHHIO TETEPOCUCTEM, 110 BKIIIOYAIOTh KBAHTOBI
TOYKHU Ta JIIOMiHECLIEHTHi 6apBHUKM, @ TAKOK KBAaHTOBi TOUKU Ta HAHOYACTUHKU cpibia. JlocigKyBaHi 3pa3ku
OTPMMaHi METOZOM KOJIOIIHOI XiMii. BUBUEHHS BIUVIMBY TEXHOJIOTIYHUX IaPAMETPIB CUHTE3Yy Ha OITUYHI i
JIIOMiHECLI€HTHI BJIaCTUBOCTi KBaHTOBUX TOYOK (KT) cynbdiny kammiio, a Takox JocigkeHHs PoTodiznku
riopupHMx acoujaTiB Ha ocHOBI KosoinHux KT, MaloTh pynameHTanbHuil i npukiangHuil xapakrep. Ha ocHOBI 30J1b-
reJib TEXHIKU po3pobiieHi Mmetogu cuHTe3y KonoinHux KT CdS B xenaTuHi 3 cepeHiMu giamerpamu 4-10 HM
PO3MipHO - 3aJIESKHUMU ONTUYHUMU BJIACTUBOCTSIMU, KOMIIO3UTIB Ha ocHOBI KT CdS 3 HaHOYacTHMHKamu cpiba i

MOJIEKyJIaMU OapBHUKIB. BCTaHOBJIEHO, 110 /1151 PO3YMiHHS MeXaHi3My yTBOpeHHs AedekTiB B HaHokpucTanax (HK)



CdS npu ix cuHTe3i B BOGHUX PO3YMHAX COJIEN MOTPIGHO BPAaXOBYBATU PE3yJbTAT MPOTIKaHHS IPOLECY TiApOIi3y i
3aJI€KHICTb MOTO MPOAYKTIB Bifl BeIMYMHU pH po3unHy. BUusHayeHO, O CHEKTP JIIOMiHECLIEHIi BUPOIEHUX
kosoinHux KT CdS, € 4yTinBUM [10 TapaMeTpiB [IpoLecy CUHTE3y. BCTaHOBJIEHO 3aJI€KHICTh CIIEKTPIB
BunpominioBaHHg KT CdS Bin BennyuHu pH posunny, crexiomeTpii. [lokasaHo, 10 3a paxyHOK ONTUMAJIbHOTO
BUOOPY NapaMeTPiB CUHTE3y MOKJIMBO Nepef6adnTy Bi[IOBiTHUI CIIEKTP JIOMiHeCLeHLlii. Biepiie BCTaHOBIEHO
3ajekHicTh criekTpiB JoMiHecueH il KT CdS Bim qomaBaHHS pe4oBuHU 3 pi3HUM pH 10 BUTOTOBIEHUX 3pa3KiB
kosoinHoro po3unny KT CdS. Lle#t ¢pakT cBiunTh IPO MOXKJIMBE NNPAaKTUYHE 3acTocyBaHHA KosoinHux KT CdS nng
cTBOpeHHs pH-ceHcopiB Ha ix 0CHOBI. BusiBnieHo Tpanchopmauito cnekrpa ¢potomominecyenuii (OJI) KT B
Pe3yJIbTaTi BIJIMBY 6apBHUKIB MeTUIeHOBOro 6y1akuTHOro (MB) i akpunrHoBoro skoBToro (AX) Ha
doromominecnenuito KT CdS. ITokazano, mo cnextp ntominecueHuii KT CdS - 6apBHUK 3a71€KUTh Bif,
CIiBBiJHOLIEHHS MiX criekTpamu BunpomiHioBaHHs KT CdS Ta criekpamu norjvHaHHS 6apBHUKIB. MexaHi3Mm, o
obymoBiioe TpaHcdopmanio koHTypa crekrpa ®JI KT CdS nos's3anunii 3 nporjecamu iepeHeceHHs eneprii Big HK
CdS pno 6apsHuxiB. [Ipu nocaimkenHi BruBy cpibsa Ha OJI KT CdS BusiBnieHo nigcunenHs ¢poromominecuenii KT
Ta 3aJIeXKHICTh KoedillieHTa MifcuieHHs Bif KOHLeHTpauii HaHoyacTUHOK (HY) cpibia, a came, Ipyu Maliil KiJbKOCTi
cpibra ciocTtepiraeTbcs MigCUIEeHHS JIIOMiHec eIl i raciHHg momiHecueHii — mpu 36i/bIeHH] KOHLeHTpaLlii.
Mexanism BBy HY cpi6sa Ha inTeHcuBHICTD JtomiHecueH1ii KT NosICHIOETbCS 3 TOUKU 30pY BILJIMBY
KOHIIeHTpallii cpibsia Ha criBBigHOMmEHHS e(eKTiB MOrJIMHaHHS i po3CiloBaHHS I[UMU YaCTMHKaMU. HaHOYaCTUHKU
METaJly B CTaHi IJIa3MOHHOTO PE30HAHCYy 6€pyTh Y4acTh B JBOX NPOLE€CAX - BOHU MOIVIMHAIOTD i PO3CiIOI0Th CBITJIO.
[Ipu nornu-HaHHI NOCUJIEHHS JIIOMiHecLeHLii He 6yae criocTepiratucs. [Ipy 3MeH-11eHHi BiicTaHi MiXX 4aCTUHKaMU
IIOTJIMHAHHSI [lIepeBakae HaJl Po3cilo-BaHHAM. 3i 36inbumeHHsM KoHLeHTpauii HY cpibsa ix ryctuna 36inbury-€Thes i

BOHU IePEBaXHO IOTJIMHAIOTh €HEePrilo MIa3MOHIB, 110 Bejie 10 0cy1abieHHs ePeKTy MOCUIEeHHS.

2. The dissertation is devoted to the study of the influence of technological parameters of the synthesis of
quantum dots of cadmium sulfide on the optical and luminescent properties, as well as the study of heterosystems,
including quantum dots and luminescent dyes, as well as quantum dots and silver nanoparticles. The samples
under study were obtained by coloid chemistry. The study of the effect of technological parameters of synthesis
on the optical and luminescent properties of quantum dots (QDs) of cadmium sulfide, as well as studies of the
photophysics of hybrid associates based on colloidal QDs, are of fundamental and applied nature. On the basis of
the sol-gel technique, methods have been developed for the synthesis of colloidal CdS QDs in gelatin with an
average diameter of 4-10 nm, size-dependent optical properties, composites based on CdS QDs with silver
nanoparticles and dye molecules. It was found that to understand the mechanism of the formation of defects in
CdS nanocrystals (NC) during their synthesis in aqueous solutions of salts, it is necessary to take into account the
result of the hydrolysis process and the dependence of its products on the pH of the solution. It was determined
that the luminescence spectrum of grown colloidal CdS QDs is sensitive to the parameters of the synthesis
process. The dependence of the emission spectra of CdS QDs on the pH value of the solution and stoichiometry
has been established. It is shown that due to the optimal choice of the synthesis parameters, it is possible to
provide for the corresponding luminescence spectrum. The dependence of the luminescence spectra of CdS QDs
on the addition of a substance with different pH to the prepared samples of a colloidal solution of CdS QDs has
been established for the first time. This fact indicates the possible practical application of colloidal CdS QDs to
create pH sensors based on them. Transformation of the photoluminescence (PL) spectrum of QDs was revealed as
a result of the action of methylene blue (MB) and acridine yellow (AY) dyes on the photoluminescence of CdS QDs.
It is shown that the luminescence spectrum of CdS QDs - a dye depends on the ratio between the emission spectra
of CdS QDs and the absorption spectra of dyes. The mechanism responsible for the transformation of the contour
of the PL spectrum of CdS QDs is associated with the processes of energy transfer from NC CdS to dyes. An
investigation of the effect of silver on the PL of CdS QDs revealed an increase in the photoluminescence of QDs
and a dependence of the gain on the concentration of silver nanoparticles (NPs), namely, with a small amount of
silver, an increase in luminescence and quenching of luminescence are observed with increasing concentration.
The mechanism of the influence of silver NPs on the QD luminescence intensity is explained from the point of view
of the influence of the silver concentration on the ratio of absorption and scattering effects by these particles.



Metal nanoparticles in the state of plasmon resonance participate in two processes - they absorb and scatter light.
No amplification of luminescence will be observed upon absorption. As the distance between particles decreases,
absorption prevails over scattering. With an increase in the concentration of silver NPs, their density increases and
they predominantly absorb the energy of plasmons, which leads to a weakening of the amplification effect.
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