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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koau TeMaTHYHHX PyOPHK: 29.19.04, 31.25.15.05, 81.09

Tema guceprauii:
1. 3akoHOMipHOCTI GOpPMYyBaHHS Ta BJIACTUBOCTI HAHOKOMIIO3UTHUX IIJIiBOK Ha OCHOBI POTOUYYTIUBUX I1OJIIMEPIB Ta

HaMiBIPOBiAHUKOBAX HAHOYACTUHOK

2. Regularities of formation and properties of nanocomposite films based on photosensitive polymers and

semiconductor nanoparticles

Pedepar:

1. Incepraliist npucBsiyeHa po3po01i TEXHOJIOTII OTPMMaHHS HOBUX eMiCiiiHMX maTepiasiB 1J1s1 CTPYKTYP
CBITJIOBUIIPOMiHIOIOUMX [i0ZiB — I0JliMep-HEOPraHiyHMX HAHOKOMIIO3UTIB HAa OCHOBI HaHOYacTUHOK CdSeZnS Ta
¢dporouytaneux nojuimepis (PVK, PFO). B 3anexHocCTi Bif eneprii Mix¢asHoi B3aemogii nonimep /HY, sika
BapiloBasach CIOPiTHEHICTIO XIMIUHMX CTPYKTYp nosiMepHoi matput i inTepdericHoro mogudikatopa HY
OTPUMAaHO IIJIiBKY 3 TPhOMA TUIIaMU a3oBOro po3noainy: sepruxanbHum (PVK-CdSeZnS /TOPO, PVK-
CdSeZnS /AD, PFO-CdSeZnS /CD), natepanpuum (PVK-CdSeZnS /PY), onnopigaum (PVK-CdSeZnS /CD, PFO-
CdSeZnS/TOPO, PFO-CdSeZnS /AD). I[IpoBefieHa NOPiBHSIbHA XapaKTE€PUCTUKA HAHOKOMIIO3UTIB Y IJIOLIMHI

($a3oBuil cTaH/CBITIOBUM BUXIi[ JOMiHecLeHIIii. BcTaHOBI€HO, 1110 MAKCUMAaJIbHUI CBITJIOBUM BUXIi[l XapaKTepHUU



17151 HAHOKOMIIO3UTY 3 OAHOPigHUM (Pa30BUM PO3NOoAioM. ONTUMI30BaHO CKJIaZ, Ta KOHLEHTPALIo NoJimMep-
HEOPraHiYHMX HAHOKOMIMO3UTIB TOBIMHOI 80-100 HM, OTPMMaHNX METOOM Spin-coating, 3 MaKCUMaJabHUM
CBITJIOBUM BUXOJIOM JIIOMiHecueHii (0BinH. = 35%): PVK-CdSeZnS /CD (Chu = 54 06.%), PFO- CdSeZnS/TOPO (CHu
=50 06.%). OpepkaHO ONTHUMi30BaHY HAHOKOMIIO3UTHY CBITJIOBUITPOMIHIOIOUY AiOAHY CTPYKTYPY

ITO/PEDOT:PSS /PFO+CdSeZnS-TOPO /Bu-PBD /Al (sickpasicTs 1,5%103 Kz /M2, edpexrunicts 0,8 Kn /A npu
Hanpya3i 11 B). Kno4oBsi cioBa: noslimep-HeopraHiyHMWil HAHOKOMITIO3UT, IJ1iBKa, HaIliBIPOBiTHUKOBI HAHOYACTUHKH,

inTepdericHuil MogudikaTop, CBITIIOBUIIPOMIHIOIOUMI Tjof, pa30BUil CTaH, BUXiM JIOMiHECLeHLIii, CIIIH-KOATiHT.

2. Thesis is devoted to the development of the preparation technology of new polymer-quantum dotes light
emitting diodes based on polymer-quantum dots nanocomposites (PQDNCs) as an emitter layer. The spatial
organization mechanisms of CdZnSeS QD PQDNC:s thin films with two type of conjugated polymers
polyvinylcarbazole (PVK) and polydioctylfluorenyl (PFO) has been demonstrated. The morphological radial
distribution function and potential of mean force of the QD in PVK/QD and PFO/QD in the QD loading from 3,6 to
54 vol.% were investigated. Three types of PQDNCs films phase state (vertical, lateral and uniform) were obtained
by the effect of different interface modifiers: pyridine PY and dendritic phosphonic acid possessing alkyl- (AD) or
cyano- (CD) terminal groups. It is demonstrated that the nanoparticle-polymer interaction define the
nanocomposite phase state. It was shown that PVK-CdZnSeS /TOPO, PVK-CdZnSeS /AD, PFO-CdZnSeS /CD favors
to phase segregation of QD in the nanocomposite with formation of two-dimensional aggregates are localized near
surface layer of polymer film. In contrast, PFO-CdZnSeS/TOPO, PVK-CdZnSeS /CD, PFO-CdZnSeS /AD provides
the homogeneous QD distribution through the film thickness with higher photoluminescence quantum yield
(~35%). The ITO /PEDOT:PSS /PFO+QD /Bu-PBD /Al (brightness 1,5 *103 Cd /m2, current efficiency 0,8 Cd /A at
voltage 11 V) PQDLED structures are obtained. Key words: polymer-inorganic nanocomposite, film, quantum dot,
interface modifier, light emitting diodes, phase state, luminescence quantum yield, CdSeZnS, spin-coating.
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