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V. BimomocTi npo guceprauiio

Mosga guceprarii:
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Tema gucepranii:

1. DopMyBaHHS Ta ONITUYHi BJIACTUBOCTi KOMIIO3UTHHUX IOMAPOBUX ITIBOK Ha OCHOBI HaHOKpucTasiB CdTe /CdS

2. Formation and optical properties of the composite layer by layer films based on CdTe/CdS nanocrystals

Pedepar:

1. Y puceprauiiiziilt po60Ti AOCIiIPKEHO BILJINB TEPMOIMHAMIYHUX YMOB IIPOLECY 10IIAapOBOi afcopoLii
(koHLIeHTpAaLlii po3unHY MOJiKaTiOHy, iI0HHOI cux Ta pH po3unHy HAHOKPUCTAJIB, TPMBAJIOCTI CTaflii afcopoLii) Ha
€(EeKTUBHICTb OCAIPKEHHSI KOMIIOHEHTIB Ta CTPYKTYPY KOMIIO3UTHUX NOLIAPOBUX ILJIiIBOK
(momi(mianinmumeTtunamoHin xnopun) -~HaHokpuctanu CdTe /CdS)n, a TakoX BIIMB 30BHIlIHIX (pakTOpiB
(TemnepaTypu Ta OIIPOMiHEHHSI) Ha ONTUYHI BiacTuBoCTi HaHOKpUcTaniB CdTe/CdS, BpoBaiKeHUX y OJTIMEPHY
MarpuLo. MakcuMasnbHa e(peKTUBHICTb afcopoLiii MOHOIIAPY MOJIIKAaTiOHY i3 HU3bKOIO IOPCTKICTIO MOBEPXHIi Mae
Micle i3 po34uHy, KoHueHTpauieio 0,125 - 0,2 %. MakcrmanbHe 3Ha4eHHS OITUYHOI I'YCTUHY KOMITO3UTHUX I1JIiBOK
[MOJA-CdTe/CdS cnocrepiraetbcs 3a pH po3urHy HaHOKpUCTaliB 7,2 - 8,2. 306ibllIeHHs i0HHOI CUJIU PO3YMHY
HAaHOKPHUCTaJIiB IPU3BOAUTD [0 JIIHIHHOTO Ta €KCIIOHEHLITHOTO 30iIbIIE€HHS ONTUYHOI T'YCTUHYU KOMIIO3UTIB
3aJ1€KHO Bifl €(PeKTUBHOCTI BUIaJIEHHS] HAJIMIIKOBUX MOJIEKYJI IOJIIMEPY IToNepeaHboro mapy. TemnepatypHuit

koediuieHT eHeprii makcumymy ¢oTosmominectenuii HaHokpucranis CdTe/CdS y nosiMepHiit MaTpuLi MEHIINH, y



NOPIiBHSIHHI i3 KOJIOIAHUM PO34YMHOM, Ta 3MEHIIYETHCS 3i 301/IbIIEHHSIM PafliyCy HAHOKPUCTAJIiB. 361/IbIIE€HHS
TOBIIMHY 0060710HKM CdS, a Takox 3MeH1eHHs criBBifHomeHHs Cd/Te Ta HabIMXeHHS HOro 10 CTeXiOMEeTPUYIHOTO,
3HauHO nigsuiye porocrabinbHicTs HaHOKpucTanis CdTe/CdS B ymoBax iHTeHCUBHOro YO onpomiHeHHS.
3anponoHoBaHo MoauQpikoBaHUI MeTo[, cuHTe3y HaHoKpucTasiB CdTe/CdS II Tuny Ta NpoBeEHO OLiHKY
KOMIIO3UTY Ha OCHOBI TaKVX HAHOKPHCTAJIIB SK JIIOMiHECIIEHTHOTO KOHLEHTPATOPa CBiT/Ia. BCTaHOBJIEHO OCHOBHI
napaMeTpy Pe30HaHCHOTo 6e3BUIPOMiHIOBasIbHOTO TpaHcdepy eHeprii y cuctemi CdTe/CdS - Ag, 3okpema
KoHcTaHTy llITepHa-Bosbmepa ta pagiyc Gbopcrepa.

2. In the thesis the influence of the thermodynamic conditions of the layer by layer adsorption such as
concentration of the polycation solution, ionic strength and pH of the nanocrystals solution on the components
deposition efficiency and structure of layered composite films (poly(diallyldimethylammonium chloride) -
CdTe/CdS nanocrystals)n, as well as the impact of external factors (temperature and irradiation) on the optical
properties of CdTe/CdS nanocrystals embedded in polymer matrix have been investigated. It was shown that the
optimum concentration of the polycation solution at which the macromolecules adsorb on the substrate surface in
a flat uniform layer is in the range of 0,125 - 0,2%. The optimum pH of the solution of CdTe/CdS nanocrystals, at
which both components of the film are in the ionized state, is in the range of 7,2 - 8,2. Increasing of the ionic
strength of the nanocrystals solution facilitates their adsorption during layer by layer deposition. Depending on
the efficiency of the excess loose macromolecules removing from the previous layer the film formation may occur
in the mode of linear or exponential assembly. The temperature coefficient of photoluminescence energy
maximum is in the range of 0,4 - 0,6 meV and decreases with increasing of the nanocrystals radii, due to the
increasing of the quantum confinement of the carriers while the size of the nanocrystals reduces. Due to higher
thermal expansion coefficient of water this parameter is higher in water than in the polymer matrix. Increasing the
CdS shell thickness and reduction the Cd/Te ratio (bringing it closer to the stoichiometric) increases significantly
the CdTe/CdS nanocrystals photostability. The modified method of synthesis of the type II CdTe /CdS
nanocrystals was developed. The evaluation of the composite based on these nanocrystals as fluorescent light
concentrator was conducted. The basic parameters of resonant nonradiative energy transfer process in CdTe /
CdS - Ag system, including the Stern-Volmer constant and the F?rster radii was determined.
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