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BYIJIELIEBUX HAHOTPYOOK

2. Structure and electro-physical properties of nanocomposites based on thermoplastic polymers and carbon
nanotubes

Pedepar:

1. O6'eKT BOCIIPKEHHS - 3aKOHOMIPHOCTI (POPMYyBaHHSI IIPOBiNHOI (pa3y HAIlOBHIOBAYa Ta BILJIMB OO CTPYKTYPHOI
opraHisatlii Ha BJIaCTUBOCTI MOJiIMEPHUX HAHOKOMITIO3UTIiB. MeTOI0 po60TH 6YJI0 BCTAHOBJIEHHS 3aKOHOMipHOCTEN
(opMyBaHHS IIPOBIHOI CTPYKTYPU HaIlOBHIOBAYa y I1OJIiIMEPHUX HAHOKOMIIO3UTAX, 1[0 MIiCTSTh ByTJjleleBi
HaHOTPyOKU (BHT) Ta KOM6iHOBaHI HAHOHAIIOBHIOBAYI; NOCIIIPKEHHS BIZIMBY MOP(OJIOTiYHUX 0COBIMBOCTEN
reTepPOreHHOI CTPYKTYPU HAHOKOMIIO3UTY, @ TAKOX B3a€MO/Iii HAHOHAIIOBHIOBAYIB Ha €JIEKTPUYHI, [Ii€JIEKTPUYHI,
Teru1odi3nyHi i MexaHiuHi BIacTUBOCTI KOMITO3UTiB. OCHOBHI pe3ysbTaT po60TU 6y/IM OfepKaHi 32 JOTIOMOTOI0
HACTYITHUX METO/IIB JOCJIIKEHHS: TUPepeHLiiHOi CKaHyBaJIbHOI KaJIOpUMETPIi, IiesIeKTpUyHOi pesiakcaliifHoi
CIIEKTPOCKOMIi, IMHAMIYHOTO MEXaHIYHOT0 aHaJsli3y Ta TEpMOMEXaHIYHOro aHamnisy. IlokaszaHo, 10 eJIeKTPOIPOBIIHI
[oJIiMEPHI CyMillli MaIOTh HIKYY BEJIMYMHY IEPKOJIALIMHOIO IOPOTY Y NOPiBHAHHI 3 IHAUBIAYyaTbHO HATIOBHEHUMU

IoJliMepamy, 110 TOB'sI3aHO 3 MPOsIBOM e(eKTy NOABIMHOI epKoJsiLii. BcTaHOB/IEHO, 1110 OGHOYACHE BBELEHHS Y



TE€PMOIIJIACTUYHY MATPULII0 OpraHo-moau@ikoaHoro mapysaroro cuiikary (OLIC) Ta ByryeneBrux HaHTPYOOK
3abe3rnevye Kpaluyii po3ois OCTaHHIX Ta 3MeHIIye nopir nepkosisanii kommnosauris I111/BHT. Bnepe nokasaHo, 110
KoMbiHOBaHI HaHOHaNoBHIOBavi BHT /HaHoMeTas € 6isbll epeKTUBHUMY, HIX iHIUBiAyanbHi Ipy GopMyBaHHI
IpoBifHOI ¢a3y, i 3a6e3nedyoTh 3HaUHE NNOKPAIIEHHS eJIEKTPUYHUX XapaKTePUCTUK KOMIIO3UTIB. OfepKaHi
pe3yJIbTaTU JOCJiIPKEHb MOXKYTb OyTH BUKOPUCTAHI SIK HAyKOBE MiAIPYHTS /1J1 3HAXOIPKEHHS ONTUMAJIbHUX YMOB
(hopMyBaHHS CTPYKTYpH IIPOBiIHOrO HAIIOBHIOBAYa, 1110 JO3BOJIUTbh OTPUMATH MaTepiaau 3 HeoOXiqHUMY, Harlepe],

3aJaHVMU BJIACTUBOCTIMM.

2. The object of the research - the regularities of conducting phase formation of the filler and influence of its
structural organization on the properties of the polymer nanocomposites. The aims of the thesis investigation are
as follows: to determine the peculiarities of the formation of the filler conductive structure in polymer
nanocomposites filled with carbon nanotubes (CNT) and combined nanofillers and to investigate the influence of
the morphology of the heterogeneous structure of the composite and interaction of nanofillers on the electrical,
dielectric, thermophycal and mechanical properties of the composites. The main results of this work were
obtained by means of differential scanning calorimetry, dielectric relaxation spectroscopy, dynamic mechanical
analysis and thermomechanical analysis methods. It has been shown that conductive polymer blends have a lower
percolation threshold in comparison with individually filled polymers due to a concept of double percolation
effect. It has been found that the simultaneous introduction of organo-modified clay (OMC) and CNTs into
thermoplastic matrix provides a better distribution of carbon nanotubes, preventing their aggregation. This results
in the decrease of the percolation threshold of composites PP /CNT. It has been shown that the formation of the
conducting phase is more effective in the polymeric matrix with combined nanofillers CNT /nanometal in
comparison with individual fillers. The obtained experimental results can be applied as a scientific basis for the
search of the optimal conditions to form the structure of the conducting filler, which will enable to get the
materials with necessary preassigned properties.
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