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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau reMaTHYHHUX PyOpHK: 31.15.15

Tema gucepranii:
1. KoM1io3uTu 1nosiiaHininy 3 HamiBIPOBITHUKOBMMU Ta METAJIYHMMU MIKPO- Ta HAHOYACTUHKAMM.

2. Composites of polyaniline with semiconductor and metallic micro-and nanoparticles.

Pedepar:

1. ¥V puceprauii mOCiIPKEHO MIISIXY CUHTE3Y i BIleplle OTPUMAaHO riOpUiHI KOMIIO3UTY MOJTiaHiIiHY 3
HaniBnposinHUKoBUMU (GaSe) Ta meTaneBuMu (Ag, Au, Pt, Pd) mikpo- i HaHOYacTHHKamu. 3alIpOIIOHOBAHO
M€XaHi3M (POpPMyBaHHS KOMIIO3UTIB B YyMOBaXxX OJIHO- Ta JBOCTAaAiHOTrO cUHTe3y. [TokazaHo, 0 KOMIIO3UTH
T0JliaHiJIiHy 3 HAHOAMCIIEPCHUM CEJIEHIIOM Tajlilo PM 0oro BMICTi 6 - 25 mac. % GOpMyIOTbCS 32 MEXaHI3MOM
"71p0o-000JI0HKA" i3 30€pe’KeHHSIM HalliBIPOBiTHUKOBOIO XapakTepy IIPOBiIHOCTI, eHeprist akTUBallii nepeHeceHHs!
3apsany cranosuts 0,19-0,25 eB. BctaHOB/IEHO NEPKOJIALINHUI XapaKTep eJ1IeKTPOIPOBIAHOCTI OflepsKaHuX
KOMIIO3UTIB. 32 OIIOMOTOI0 FPaHyJIOMETPAYHOTO aHaJi3y ITOKA3aHO, IO MOPQOJIOTis MOBEPXHi TOHKUX IJ1iBOK
KomM1io3uTiB [TAH-Ag 3MiHIOETBCS i3 BpOCTAHHSM BMICTY MeTaly 3 IePeX0AoM Bif, aMOpQHOI 0 KPUCTaTiYHOI yepes
(dhOopMyBaHHS YIIOPSALKOBAaHUX IiOPUIHUX CTPYKTYP. JIOBENIEHO, 1[0 YACTUHA METAJly BXOAUTD 10 KOMIIO3UTY Y
BUIJISZli HAHOYACTUHOK (Au, Ag), piIBHOMIDHO pO3NOiZIEHNX Y NOJIMEPHIM MaTpulli, BOGHOYAC METAJIIYHUI
KoMnoHeHT (Pt, Pd) Moxke BKJIIOYaTHCS [0 MOJIIMEPHOTO JIAHLIIOTa, KOOPANHYIOUUCD 3 JliraHJaMu MoJIiMepy 3

YTBOPEHHSIM HOBUX XIMiYHMX CIIOJIYK BCTaHOBIIEHO, 10 KOMITO3UT [TAH-Au BOJIOfIi€ MifBUILIIEHOIO €JIEKTPO-



XiMi9YHOIO aKTHBHICTIO B PeaKllii eJIeKTPOOKUCHEHHS [JII0OKO3H i MOXKe OYTH MEePCIeKTUBHUMU MaTepiajiom 1Jis

aMIIEPOMETPUYHUX CEHCOPIB.

2. In PhD thesis has been investigated ways of synthesis and first obtained hybrid composites with semiconductor
polyaniline (GaSe) and metal (Ag, Au, Pt, Pd) micro-and nanoparticles. The formation mechanism for polyaniline
composites with metallic or semiconducting fillers in one-and two-stage synthesis has been shown. It was shown
that polyaniline composites with nanoparticles of gallium selenides (6 - 25% wt.) are formed by the mechanism of
"core-shell" and they preserve semiconductor conductivity with activation energy of the charge transfer 0,19-0,25
eV. It has been found that polymerization of aniline occurs in the interlayer space of GaSe in addition to
encapsulation, using the data of electron microscopy and X-ray microanalysis. This phenomenon causes GaSe
particle size reduction to 45 + 3 nm due to delamination planes, and as result new bands appeare in the
cathodoluminescence spectra of composites (1.95, 2.18 and 2.56 eV) compared with the initial GaSe (1,9 and 2,06 eV
). It has been shown that the conductivity of polyaniline-silver composites dependence on mass fraction of silver
and can be described by a typical percolation curve. The intrinsic conductivity of the polymer matrix and its
morphology at the nanoscale influences on the specific conductivity of composites. Morphology is changing from
plastic to metal with a transition through an ordered state with increasing of silver content in composites.
Possibility of one-step formation for polymer-metal composites in microemulsion polymerization of aniline in the
presence of precious metals compounds Ag, Au, Pt, Pd has been investigated. It has been shown that new chemical
compounds, such as Pdx((C6H7N)n)y, can be obtained. It was found that PAn-Au composite has high

electrochemical activity in reaction of glucose oxidation. It can be use in construction of amperometric sensors.
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