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Pedepar:

1. locnimkeHo 0CcoBIMBOCTI MPOLIECy CUHTE3Y, CTPYKTYPH Ta BJIACTUBOCTEM ILIiBOK noJtiaHininy ([TAH), monoBanux
yuTpaTHoo KucyoTolo (1IK), Ha nosimepHux cyberpatax (nosietusned (I1E), (monietunentepedranar (IIET) Ta
aterar yesnwosno3su (All)). BuBueHO BIJIMB TOBIIVHM I1iBOK [TAH Ha ixHiI ONTUYHI NapameTpu (LIMPHHA 3a00POHEHOI
30HM, TIOKA3HUK 3aJIOMJIEHHS, eHeprisa Ypbaxa, koedilieHT eKcTuHLii Ta iH.). Po3paxoBaHO 3HaUY€HHSI IOKa3HMKA
3aJI0MJIeHHS T1iBOK [TAH Ha nosliMepHuX cyoCcTpaTax Ha OCHOBI KOpeJIsiLifHUX PiBHSHbD i3 IIMPHUHOI0 32a00POHEHOI
30HU. BusiBsieHO, 10 3i 30i/IbIIEHHSIM TOBUIMHY I1iBKU [TAH mMpuHA 32a00pOHEHOI 30HU NIPSIMUX J03BOJIEHUX
ONTUYHUX [IEPEXO/IiB 3MEHIIYIOTHCS, a IOKA3HUK 3aJI0MJIEHHS ITiBOK [TAH 3pocTae. Y pe3ysbTaTi KiHeTUYHUX
IOCJIiIPKEHD 32 IOMIOMOTOI0 ONITUYHOI CIIEKTPOCKOIIii MiATBEPIKEHO, 1O MPOLIEC CUHTE3Y IIiBOK I10JIiaHiliHy Ha
IOJIiIMEPHUX CYOCTpaTax, sIK i B pO34MHaX, € aBTOKaTaliTUYHUM. PO3paxoBaHO e(peKTUBHY KOHCTAHTY MIBUIKOCTI
noslimepu3aaii aHisniHy Ha Mibk(azoBiil MeXi po34nMH-CyOCTpar. 3’1COBaHO, 110 3MEHIIEHHS TeMieparypu (3 ~20 no 2
°C) nosimepu3sauii aHisiHy, 3yMOBJIIO€E CIIOBIJIBHEHHS PeaKlii y Tpy pa3u. MeTojaMy CKaHyK40i €JIEKTPOHHO] Ta

aTOMHO-CHUJIOBOI MiKPOCKOITiii BUBYEHO MOP(OJIOTiI0 Ta TONOJIOT 0 I1iBoK [TAH, copMOBaHUX HA MOJTIMEPHUX



cyb6cTpaTax. 3'1CoBaHo, 1o miiBKam [TAH BiacTuBa riao6ysasipHa MOpQoJIoris. Briepiie npoBeeHo aHami3
mopdoJiorii KoHTakTHOrO 60Ky M1iBOK ITAH, Bigpinenux Bif I1E, I[TET Ta ALl cy6eTpatiB. BusiBnieHo, mo
MaKpOMOJIeKyJIsIpHi arperaty [TAH Ha NoBepxHi cybCTpaTiB € HAHOPO3MiIPHUMU YaCTUHKaMU, TOJIOBHO CPepUYHOi
yu HaniBchepuyHoi popmu. Briepiie noCaiIKeHO BIUIUB pebedy MOBEPXHi CyOCTPATiB Ha TOIOJIOTiIO
CUHTE30BaHUX IUIBOK [TAH. AHaJii3 3HaYeHb ITapaMeTpiB IOPCTKOCTI 1iBOK [TAH BUABUB, 10 Ha IOBEPXHEBO
opHopigHimux ITET ta Al] cyb6cTpatax yTBOPIOIOTbCS OislbLI MOPCTKI I1iBKYU [TAH, MOPiBHSHO 3 TOKPUTTSM [1AH,
YTBOPEHUM Ha 06isiblll HeogHOPiHil nosepxHi [1E, BianosigHo. JlocaimkeHo IOBEPXHEBI Ta €JIeKTPUYHi BIaCTUBOCTI
yTBOPEHUX IJIiBOK [TAH Ha NosliMepHUX cyOoCcTpaTax. BusiBiaeHo, o npupicT TOBWUHMY M1iBKU [1AH, a TakoxX
BHMKOPHCTaHHS NOJIiIMEPHUX CyOCTpaTiB i3 moBepxHeBUMHU dyHKIioHaMbHUME rpynamu ([TET, ALL), 3gaTHUX
YTBOPIOBAaTH BOJHEBI 3B'513KU, CIIPUSIOTh 3HIKEHHIO €JIEKTPUYHOr0 o1opy (B ~1,5-2,5 pa3u) Ta NiiBUILIEHHIO
rigpodinbHOCTI 1iBOK [TAH (3MEHIIEHHS KpalloBOro KyTa 3MOYYyBaHHS BOJ010 Ha 25-30 %), BifnoBigHO. BUBYEHO
MOJKJIMBICTb BUKOPMCTaHH IIJIiBOK I0JIiaHijIiHY K CEHCOPHUX MaTepiasliB Ha aHasliTi pisHoi npuponu. ITokaszaHo,
mo gonosaHi LIK ruriBky [1AH 1aroTe IIBUIKI ONITUYHI BiIKJIMKYA Ha aMOHiaK, a IeI0N0BaHi — Ha €TaHOBY KUCJIOTY.
3anpornoHOBaHO BUKOPUCTAHHS HAHOILIIBOK [1AH SIK aficOp6eHTa CTOCOBHO OKCiaHiIOHIB XpOMy 3 MOJI€JIBHUAX
BOJHMX PO3UYMHIB. 3a JONOMOrOI0 KiHeTUYHUX Mojesell Bebepa-Moppica, Jlareprpena, Xo-MakKes rokaszaHo, 1m0
npouec cop6uii okcianionis Cr(VI) muiBkam [TAH BinoBifae KiHeTUYHINA MOZEJIi ICEBHO-IPYroro MOpsIKy.
[TpoaHanizoBaHo copbiio aHioHHUX popm Cr(VI) nniBkamu [TAH i3 BUKOPUCTaHHSIM JBONIapaMeTPUYHUX PiBHSIHb
isorepm: Jlenrmiopa, Opeiinaixa, TboMkina ta [lybinina-Papymkesuya. [TinTBepkeHo, IO COPOLis OKCiaHiOHIB
Cr(VI) nonianininoM Bianosizae xemocop6uii. OTpuMaHi pe3ynbTaTi JOCIiIPKeHb MOKYTb OyT BUKOPUCTAHI SIK
HayKOBa OCHOBA /1711 OTPUMaHHS MaTepiajiiB Ha OCHOBI [1AH 3 He0OXiTHUMU, Hanlepe], 3alaHUMU Pi3UKO-XiMIYHUMU

BJIACTUBOCTSIMU 3 METOIO iXHbOT'O BUKOPUCTAHHA K MaTepia]IiB JJIs1 OIITUYHUX CeHCOpiB u aﬂCOp6eHTiB.

2. The thesis is devoted to the study of the synthesis, structure and properties of polyaniline (PAn) films doped
with citric acid (CA) on polymeric substrates (polyethylene (PE), polyethylene terephthalate (PET), and cellulose
acetate (AC)). The influence of PAn film thickness on their optical parameters (optical bandgap, refractive index,
Urbach energy, extinction coefficient etc.) was investigated. Refractive index of PAn films deposited on polymeric
substrates was calculated based on correlation equations with the optical bandgap. It was found that as the
thickness of the PAn film increases, the optical bandgap of the direct forbidden optical transitions decreases, while
the refractive index of PAn films increases. Kinetic studies using optical spectroscopy confirmed that the process
of synthesis of polyaniline films on polymeric substrates is autocatalytic as in solutions. The effective constant of
aniline polymerization rate at the solution-substrate interface was calculated. It was found that lowering the
polymerization temperature (from ~20 to 2°C) slows the reaction rate by three times. The morphology and
topology of the PAn films synthesized on polymeric substrates were studied using scanning electron microscopy
and atomic force microscopy. It was determined that the PAn films exhibit globular morphology. For the first time,
the morphology of the contact side of PAn films removed from PE, PET, and AC substrates was analysed. It was
found that macromolecular PAn aggregates on the substrate surfaces are nanoscale particles, mainly spherical or
hemispherical in shape. The influence of substrate surface topography on the topology of the synthesized PAn
films was studied for the first time. Analysis of the PAn film surface roughness parameters showed that rougher
PAn films form on more surface-homogeneous PET and AC substrates, compared to those formed on more
heterogeneous PE surface. The surface and electrical properties of the PAn films formed on polymeric substrates
were investigated. It was shown that increasing the PAn film thickness, as well as using polymer substrates with
surface functional groups (PET, AC) capable of forming hydrogen bonds, lead to a reduction in electrical resistance
(by ~2.5 times) and an increase in the hydrophilicity of PAn films (reduction of the water contact angle by ~15 °),
respectively. The potential use of polyaniline films as sensing materials for analytes of various nature was studied.
It was shown that CA-doped PAn films exhibit fast optical responses to ammonia, while dedoped films respond to
acetic acid. The use of PAn nanofilms as adsorbents for chromium oxyanions from model aqueous solutions was
proposed. Kinetic modelling using the Weber-Morris, Lagergren, and Ho-McKay models showed that the sorption
of Cr(VI) by PAn films follows a pseudo-second-order kinetic model. Sorption of Cr(VI) by PAn films was analysed
using two-parameter isotherm models: Langmuir, Freundlich, Temkin, and Dubinin-Radushkevich. It was



confirmed that Cr(VI) sorption by polyaniline corresponds to chemisorption. The obtained results can serve as a
scientific basis for the development of PAn-based materials with tailored physicochemical properties for use as
optical sensors and adsorbents.
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