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Tema gucepranii:

1. EnextpoximiuHnii cuHTe3 ribpuaHMUX MaTepiasiB Ha OCHOBI Nosi(3-ankinriodeHis) 1151 GOTOENIEKTPUYHUX Ta
€JIEKTPOXPOMHUX IIPUCTPOIB

2. Electrochemical synthesis of hybrid materials based on poly(3-alkylthiophenes) for photoelectrical and
electrochromic devices

Pedepar:

1. Inceprarist npUCBsY€Ha PO3poOLIi €1eKTPOXiMiYHMX METOMIB CTBOPEHHS riOpUIHUX MaTePialiB 3
10J1i(pyHKLiOHAJIbLHAMU BJIACTUBOCTSIMUA Ha OCHOBI noJti(3-ankinrtiodpenis) ([I3AT) Ta ix noTeHUiiHUM
3aCTOCYBaHHSIM. B po6OTi BU3HaY€HO BIUIUB Pi3HUX YMHHUKIB Ha €JIeKTPOXiMiuHy rosimMepusalio 3-ankintiodpeHis
Ta cuHTe3 (esiekTpoocaaxeHHs) mapiBl13AT HaniBnpoBinHUKOBUX (ZNO) Ta €1€eKTPONPOBITHNX IPO30PUX OKCUIB
(ITO) nnst CTBOPEHHS BiATIOBiTHMX riOPUIHNAX KOMIIO3UTIB. PO3p006JIeHO 06J1afHAHHS Ta TEXHOJIOTIYHI YMOBHU IJIs1
OJJHOYACHOTO PiBHOMIPHOTO ejieKTpoocamkeHHs mapiB ZnO 3i minpHoo (ZnO11) a6o cTprkHeBoo (ZnO 1)
MopdOoJIoTi€lo Ha MOBEPXHI KiJIbKOX MPO30PUX OKCUIIHUX eJIeKTPOiB. [IpogeMOHCTPOBAaHO MOSKJIIUBICTh
3aCTOCYBaHHS K TEMIUIATIB IJ1s1 €JIEKTPOOCAIKEeHHs mapiB ZnO I 3i CTPYKHEBOIO MOP(OJIOTii TeTpaasKilaMOHiIl
rigpokcupis i popMyBaHHS KOMIUIEKCHUX LIAPiB 3 LIiIbHOW0 / CTPUXKHEBOIO (ZnO11/ZnOn ) mopgoorieto.
3anponoHoBaHo crnocib ¢poToenexkTpoximiuHoro Gpopmysanns mapis [13AT Ha noBepxHi cTBopeHux ZnO CTPYKTYP i



npomucinoBux ITO mapiB 1151 CTBOpeHHS PYHKLIOHATBHUX KOMIIO3UTIB Ha iX OCHOBI. JJoCinKeHO (HOTOBOJIbTAIUHI
BJIACTMBOCTI CUHT€30BaHUX KOMIIO3UTIB noJi(3-metunrtiopeny),/ZnOmn/ZnOmy /ITO. Po3pobiaeHo Mmofienb
(YHKLIOHYBaHHS i KOHCTPYKILiIO [Iil040Tr0 €JIEKTPOXPOMHOTO [IPUCTPOIO 3 TapajleIbHUMU IPO30PUMU aKTUBHUMU
€JIEKTPOJaMH, IOKPUTUMHU MIapaMu NoJi(3-metunrtiopeny) i noJiaHimniny, sskuii mae RGB (uepBoHMII-3€I€HUI -
rosty6uii) NajiTpy KoJybopiB, 6JIM3bKUX 10 peanbHUX. KII04oBi C10Ba: €J1€eKTPOXiMIYHMIA CUHTE3, N0 (3-
ankintiopenn), ZnO CTPYIKHI, TEMIUIATH, lIAPyBaTi ri6puaHi MaTepiany 3 NosidyHKIiOHAIbHUMU BJIACTUBOCTSIMU,

(OTOBOJIBTAIYHUI €(PEKT, €IEKTPOXPOMHOE IIPUCTPIiHl.

2. The thesis is devoted to the development of the electrochemical methods of producing the multifunctional
hybrid materials based on poly(3-alkylthiophenes) and their potential applications. The methods have been
developed for the electrochemical syntheses of the poly(3-alkylthiophenes) on the surface of indium-tin oxide
(ITO)) and zinc oxide (with submicron rod morphology) layers to create the target multifunctional composites. The
equipment, process conditions and applicability of tetraalkylamonium hydroxides as templates were developed
and suggested for subsequent electrodeposition of the uniform ZnO layers with dense (ZnO d ) or rod (ZnOr)
morphology on the surface of the transparent oxide electrodes. Method of photoelectrochemical synthesis of the
poly(3-methylthiophene)/ZnO r /ZnO d /ITO heterostructure was demonstrated and photovoltaic properties of
this structure was investigated. There has been developed the model of functioning of new electrochromic device
made of layered composites of poly(3-methylthiophene)/ITO and polyaniline /ITO, working as parallel optical
filters. Based on this model, the electrochromic device was manufactured, which demonstrated RGB (red-green-
blue) color palette similar to the real one. Key words: electrochemical synthesis, poly(3-alkylthiophenes), ZnO rods,
templates, multifunctional layered hybrid materials, photovoltaic effect, electrochromic device.
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