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Pedepar:

1. InceprauiiiHa po60Ta NpUCBSIYE€HA OTPUMAHHIO Ta JOCJiIPKEHHIO HAHOCTPYKTYPOBAHUX i KOMIIO3UTHUX
MaTepiaJiB A5l ONTOEJIEKTPOHIKM Ha OCHOBI OKCUJiB i OpraHivHUX KOMILJIEKCIB MeTaJliB i onTuMisalii ixHiX onTHUKO-
(disnyHMX BracTuBocTeill. OKpemMa yBara 6yJa NpujijieHa BUBYEHHIO IPOLIECIB €JIeKTPOHHUX 30y IKeHb i eMicii
CBiTJIa B OPraHiYHO-HEOPraHiYHUX TeTEPOCTPYKTyPaX 3 METOIO CTBOPEHHS Ha IXHIill OCHOBI IIPOTOTHUILIB
iHHOBaninHuX nosspuzoBaHux OLED-npucTtpoiB. 3a gaHumu audpaxiii X-mpoMeHiB po3paxoBaHO cepenHi
PO3Mipy KPUCTAJITIB, I'YCTUHY JUCOKaLill Ta Mikpogedopmauii B mitiBkax ZnO i ZnO:B (11 2 Bar. % B). locigsxkeHo

TEIUIONPOBIIHICTb KOMITIO3UTHUX MaTepiajiB Ha OCHOBI KOMEPLIIMTHOI0 MiKpOIOpoIKy ZnO 3 BiIHOBJIEHUM



nopomkom okcuzy rpadeny (0,5 06. % ta 1 06. %), AUCIIEProBaHOrO y NOJIMETUICUIOKCAHI (CUIIKOHOBIH 0ii).
[TpoBeneHo HOCTiIKEHHS BIIJIMBY OCBITIEHHS YJIbTPadioseTOBUM CBITIOHIOOM (3 MAKCUMYMOM CMYTH
BUIIPOMIHIOBaHHS IIpY 0max = 395 HM i 10ro NUTOMOIO IIOTY>KHICTIO 2 MBT/CM2) Ha OCHOBHI XapaKTepUCTUKU
KBapLI0BOTO ra30BOro CEHCOopa MikpobasiaHcy, BKPUTOTO IIiBKOIO ZnO, TaKi sIK Yac BiATyKy /BilHOBJIEHHS Ta
9yTIUBiCTh. OTPHMMAaHI EKCIIEPMMEHTAJIbHI AaHi CBil4aTh PO Te, O YIbTPadioneToBe ONPOMIHEHHS TAaKOTO
CEHCOpa IPUBOJHUTD [0 3HAYHOTO CKOPOYEHHS 4aCy HOro BiTHOBJIEHHS IIPU AETEKTYBaHHI [1apyu €TaHOJY, amiaKy
abo nepokcuy BOAHIO. Po3pobsieHo Ta 3anaTeHToBaHO (POTOKATAJi3aTOP Ha OCHOBI opyBaToi niuactuHu ZnO 3
MIKpO- i HAaHO€JIEMEHTAMHU Y CTPYKTYPi IIOBEPXHI, IKUI MOXKHA BUKOPUCTOBYBATU [IJIs1 OYMIIEHHS CTIYHUX BOJ, Bif,
IIMPOKOTO CIIEKTPY OpraHiyHUX 3a6pyAHIOBadiB. JJocinkeHo GoToKaTamiTUYHI BlIacTUBOCTI IIIiBOK ZnO:Y 3 pi3HOIO
KOHLIeHTpaujielo iTpito: 0; 2,4; 3,9; 4,7 Bar. %. [IpoiyKTUBHICTb OTOBOJIbTA{YHOI KOMiIPKH, BUTOTOBJIEHOi HA OCHOBI
rereporiepexony IiBka p-GaN /macuB MiKpOCTPUKHIB n-ZnO y BUNaAKy 300py €Heprii Bil BUIIPOMiHIOBaHHS
KOMEPLiHO JOCTYNHOI CBiT/I04i0AHOI 1amnu 61rkHbOro YO nianasony (395-400 HM) nepeBa>kKHO OOMEKYEThCS
HasBHicTIO JedeKTiB Ha Mexi po3ziny ZnO/GaN Ta 4aCTKOBUM IIOTJIMHAHHSIM CBiTJa mapoM GOTOPE3UCTy.
[IpoBeneHo OOCHiIKEHHS CTYIIEHIB JIiHiIIHOI nossipu3auii GoToNoMiHeCLeHLi 0 AJ1s1 TOHKUX [1iBok DCM, DCM-5,
DCM-17 i DCM-18, sKi 6y ocazpKeHi Ha MiKIaiKy, PO3MillleHi NepneHIuKyJ/sIPHO Ta mif KyToM 10° 1o MOTOKY
napu. 3HayeHHs CTyIeHiB JiHiliHoi nonspusauii cranosunu: 0,08 ta 0,09; 0,08 ta 0,14; 0,06 i 0,05; 0,091 0,12
BiZmoBigHO. Briepie nocmimkeHo abcopOl1iiliHi crieKTpy TOHKOI mitiBky Alg3 B Y® i Bunumiit obyactsax B iHTepBati
temneparyp 16-320 K. BctaHOBJIEHO, 1110 BEJIMYMHA [IE€PIIOi ONTUYHOI EHEPreTUYHOI WIIJIMHY [IPAKTUYHO HE
3MIHIOETHCS B iHTEepBasi Temreparyp Big 16 go 320 K i mpubinsHo craHoButs 2,86 €B, Toxi K A1
BUCOKOEHEPIreTUYHOI IiIIMHU OTPUMAHO 3HaYeHHs: 4,48 eB, 4,49 eB, 4,47 eB, 4,44 eB Ta 4,43 eB, BinnosigHo.
OTpuMaHO KOMIIO3UT Ha OCHOBi Mikpoguckis ZnO Ta ToHKoi miBku Alq3. JlocifikeHHs 0s1pru30BaHo]
¢doromominecuenii (OJI) 3acBigunim 6isbll, HiX IBOPA30Be 3pOCTAaHHS CTYNEHs NoJspu3alii emicii B ubomy
marepiaJii, OB's13aHe 3 OiIbIIOI0 BIIOPSIKOBAHICTIO MOJIEKYJIIPHOTO BUPIBHIOBAaHHS B TOHKI miBLji Alg3.
CHHTEe30BaHO KOMIIO3UTHY CTPYKTYPY Ha OCHOBi Mikpoguckis ZnO Ta ToHKoi m1iBku Alq3 Ha nigknanui Si i
DOCTiIXeHi oNTAYHi Ta MOP(OJIOTiuHi BJIaCTUBOCTI L[bOT0 Marepiaiy. [TokazaHo, o pOMY MaTepiany NIpUTaMaHHe
iHTeHCHuBHilIe 3es1eHe i yabTpadioseToBe BUIIPOMIHIOBAHHS TOPiBHSIHO 3 OKDEMUMU KOMIIOHEHTAMU KOMIIO3UTa
3aBISIKU IPOLiecaM Iepesadi eHeprii Mi>k HEOpraHiYHMM i OPraHiYHUM cepeloBUILaMU. METOLOM TEPMIYHOTO
BaKyyMHOTO BUIIaPOBYBAaHHS Ha CKJISIHUX MigKJIaAKaX, PO3MillleHUX NepIIeHAUKYJSIPHO Ta Iif KyToM 10° 10 MOTOKy
napu, 6ys0 orpuMaHo ToHKi miBku DCM, DCM-5, DCM-18, Alq3:DCM (10 Bar. % DCM) ta Alq3:DCM-5 (10 Bar. %
DCM-5). BcraHOBJI€HO, 1110 BUKOPUCTAaHHS METOY OCAIPKEHHS IJTiBOK i KOCUM KyTOM JIa€ 3MOTY MaHIIyII0BaTH
BeJIMYMHAMMU iXHiX ITOKa3HMKIB 3aJI0MJIEHHS Ha JOBXKUHI XBUJIi CBiT/Ia 0 = 632,8 HM B Mexkax Big on = 0,05 go on = 0,18.
ByJ10 BUTOTOBJIEHO i JOCiI)KEHO ONTUYHI BJIaCTUBOCTI OPraHiuHUX CBiTJI04i0AiB 3 KoHPirypauismu ITO /Alq3:DCM-
5 (10 Bar. %)/Alq3 /Al Ta ITO /Alq3:DCM-18 (10 Bar. %)/Alq3 /Al IIpogeMOHCTPOBaHO, 110 Bapiallisi OpraHiyHOTro
IIapy Ha OCHOBI opraHiyHoi cronyku psany DCM nae 3mory MmoaudikyBaTu KOJipHi KOOpAUHATU [eHEPOBAHOTO

BI/IHpOMiHIOBaHHH.

2. The dissertation is devoted to the preparation and study of nanostructured and composite materials for
optoelectronics based on metal oxides and organic complexes and optimization of their optical and physical
properties. The special attention was devoted to study of the electron excitation and light emission processes in
the organic-inorganic heterostructures in order to create the prototypes of innovative polarized OLED devices on
their basis. The average crystallite sizes, the dislocation density and the microstrains in the film of ZnO and ZnO:B
(1i2 wt. % B) have been calculated on the basis of the X-ray diffraction data. The thermal conductivity of the
composite materials based on commercial ZnO micropowder with reduced graphene oxide powder (0.5 vol.% and 1
vol.%) dispersed in polymethylsiloxane (silicone oil) was investigated. The effect of illumination with an ultraviolet
light-emitting diode (with a maximum emission band at nomax = 395 nm and its power of 2 mW /cm2) on the main
characteristics of the quartz crystal microbalance sensor combined with ZnO film, such as response /recovery
time and sensitivity, was studied. The obtained experimental data indicate that UV irradiation of such a sensor
leads to a significant reduction in its recovery time when detecting ethanol, ammonia or hydrogen peroxide
vapors. A photocatalyst based on a porous ZnO plate with the micro- and nanoelements of surface structure has



been developed and patented. It can be used to treat wastewater from a wide range of organic pollutants. The
photocatalytic properties of ZnO:Y films with different yttrium concentrations (0; 2.4; 3.9; 4.7 wt. %) have been
investigated. On the basis of the performed studies, it was concluded that the performance of a photovoltaic cell
manufactured on the basis of the p-GaN film/n-ZnO microarray heterojunction in the case of collecting energy
from the radiation of a commercially available LED lamp in the near-UV range (395-400 nm) is mostly limited by
the presence of defects at the ZnO/GaN interface and partial light absorption by the photoresist layer. The
degrees of linear polarization o for DCM, DCM-5, DCM-17 and DCM-18 thin films deposited on substrates placed
perpendicularly and at an angle of 10° to the vapor flow were investigated. The values of the linear polarization
degree were found to be 0.08 and 0.09; 0.08 and 0.14; 0.06 and 0.05; 0.09 and 0.12 respectively. The degree of
polarization of Alg3 thin films on the glass substrates placed at deposition angles of 90° and 10° was also
investigated for light with a wavelength of 526 nm. The obtained values were o= 0.02 and o = 0.19, respectively. For
the first time, the absorption spectra of an Alg3 thin film in the UV and visible regions were studied in the
temperature range of 16-320 K. It was found that the value of the first optical energy band gap practically is not
changed in the temperature range from 16 to 320 K and is approximately 2.86 eV, while for the high-energy band
there were obtained the values: 4.48 eV, 4.49 eV, 4.47 eV, 4.44 eV and 4.43 eV, respectively. A composite based on
ZnO microdisks and Alg3 thin film was obtained. The studies of the polarized photoluminescence (PL) have shown
a more than twofold increase in the degree of emission polarization in this material due to the larger ordering of
the molecular alignment in the Alg3 thin film. A composite structure based on ZnO microdisks and Alg3 thin film
on a Si substrate has been synthesized and its optical and morphological properties were studied. It was shown
that this material is characterized by more intense green and ultraviolet emission in comparison with the
individual components of the composite due to the processes of energy transfer between the inorganic and
organic media. The thin films of DCM, DCM-5, DCM-18, Alg3:DCM (10 wt. % DCM) and Alg3:DCM-5 (10 wt. % DCM-
5) were obtained by thermal vacuum evaporation on the glass substrates placed perpendicularly and at the angle of
10° to the vapor flow. It was found that the use of the method of film deposition at an oblique angle implies the
possibility to modify the values of their refractive indices at a wavelength of light o = 632.8 nm in the range from on =
0.05 to on = 0.18. The organic LEDs with the configurations ITO /Alq3:DCM-5 (10 wt. %)/Alg3 /Al, emitting the warm
white light with an equivalent temperature T = 3050 K and ITO /Alq3:DCM-18 (10 wt. %)/Alg3 /Al, emitting the hot
red-orange light with an equivalent temperature T = 2112 K, were fabricated and their optical properties were
studied. The optical properties of the fabricated organic LEDs with the configurations ITO /Alq3:DCM-5 (10 wt.
%)/Alg3 /Al and ITO /Alg3:DCM-18 (10 wt. %) /Alq3 /Al were studied. It was demonstrated that the variation of the
organic layer based on an organic compound of the DCM series allows to modify the color coordinates of the
generated radiation.
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