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V. BizomocTi npo gucepraniio
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Tema gucepranii:
1. CuHTE3 Ta BOCIII)KEHHS HAHOCTPYKTYPOBAHNUX I10JIIMEPHUX KOMITO3UTIB Ha OCHOBI r€TEPOLMKIIIYHUX €CTEPIB Ta

BYIJIELIEBUX HAHOTPYOOK

2. Synthesis and study of nanostructured polymer composites based on heterocyclic esters and carbon nanotubes

Pedepar:

1. O6'eKT BOCIIIPKEHHS - OTPMMAaHHS HOBUX HAHOCTPYKTYPOBAHUX I10JIiIMEPHUX KOMIIO3UTIB IIJISIXOM in Situ cCUHTE3y
TEPMOCTIMKUX I10JIiMEPIB 3 OJIiIrOMEPHUX FE€TEPOLMKIIIUHUAX €CTEPIB, 10 MiCTSITh HAHOHAMIOBHIOBA4.MeTOI0 po60TH €
PO3po6Ka METO/IiB CUHTE3y TEPMOCTINKMX NOJIIMEPHUX HAHOKOMIIO3UTIB 3 OJIIrOMEPiB re TEPOLUKIIIYHUAX eCTePiB
pi3HOI XiMiYHOI CTPYKTYpH 32 HasIBHOCTi MyJIbTUCTIHHUX ByTJjleljeBUx HaHOTPYOoK (MCBHT) i BcTaHOBJIEHHS
B32€MO3B'SI3Ky Mi’K YMOBaMU OJI€p>KaHHS, CKJIAZOM i B'SI3KOIIPY>KHUMHU, TEMN0Pi3MIHUMY, TEPMIYHUMU Ta
€JIEKTPUYHVMH BJIACTUBOCTSIMU OTPMMAHUX HAHOCTPYKTYPOBAaHUX MaTepiaiB. MeToIU AOCTiIpKEHHS:
nudepeHLiiHa CKaHyBajbHa KajgopumeTpis, Pyp'e TpancMmiciiiHa iHpauepBoOHa CIIEKTPOCKOIIisl, 4aCTOTHO-
aMIUITygHa peoMeTpist; PamaHiBCbKa CIIEKTPOCKOIIiS; CKaHyBajlbHa Ta TPAHCMICilTHa €JIEKTPOHHA MiKPOCKOIIif;
IVHAMIYHUN MEXaHIYHWI TEPMIYHUI aHAali3; TEpMOrpPaBiMETPUYHMI aHaJIi3, TOILO. Briepiie BU3HaYE€HO ONTUMAJIbHI
YMOBU CUHTE3Y HOBMX TEPMOCTIMKMX HAHOCTPYKTYPOBaHUX IOJIIMEPHUX KOMIIO3UTIB 3 LIUKJIYHUX OJIIFOMEPIB

oyrunentepedranary (LIBT) i3 3acTocyBaHHSIM METOMY peaklliiiHOi eKCTpy3ii Ta 3 oJliromepiB AUIiaHOBOTO ecTepy



6icenomny A (JLIBA) meToOM peakUiiHOro (GOpMYyBaHHS 3a HAsSIBHOCTI B PeaKLilHiN cymilli e(peKTUBHO
nucneproBaHux MCBHT. Briepiuie BCTaHOBJIEHO KaTaMiTUYHUI e(eKT ByIJlelleBUX HAHOTPYOOK Yy peakiisix
nosimepusauii LIBT i3 po3KpuTTSAM LUKy (IpU CUHTE3I noaibyTuneHTepedranary, ul1bT) ta
noJslinukIoTpuMepusatii oniromepis JLIBA (npu cuHTesi nositianypaTHux citok, I1LC). BusHayeHo, mo nopir
nepkoJsauii s gl1BT /MCBHT i ITLC /MCBHT HaHOKOMITO3UTIB € HU3bKUM (pC ~ 0,22 Mac.% i pc ~ 0,38 mac.%,
BiITIOBiZIHO), BCTAHOBJIEHO IIPUHIMIIOBY MO>KJIMBICTb 1IiJIECIIPSIMOBAHO B MIMPOKUX MEXKax 3MiHIOBATH
€JIEKTPOIIPOBiHICTh HAHOKOMITO3UTOB LIJIIXOM BapitoBaHHs BMicTy MCBHT. ITpakTiyHe 3Ha4eHHS pe3ysbTaTiB
PO06OTHU MOJIArae B MOXXIMBOCTI CTBOPEHHSI HAHOMATEpiasliB 3 MOKPAIeHUMU MEXaHIYHUMU Ta TEPMIYHUMU
XapaKTepUCTHUKaMH, 3 BJIACTUBOCTSIMU IIPOBiHMKA ab0 JiesieKTpuka (3anexxHo Big BMicty BHT) miist BUKopucTaHHs
iX sIK KJ1€iB, IOKPUTTIB 260 MaTpuLb B JIiTAKOOYIyBaHHi, MiKpOeJIeKTPOHiLlli Ta iH.

2. The object of the research - obtaining of new nanostructured polymeric composites by in situ synthesis of
polymers with oligomeric heterocyclic esters containing a filler. The aim of the study is to develop the methods of
synthesis of heat-resistant polymer nanocomposites from oligomers of heterocyclic esters of different chemical
structure in the presence of multiwalled carbon nanotubes (MWCNT) and to establish a relationships between the
conditions of synthesis, composition and viscoelastic, thermal-physical, thermal and electrical properties of the
nanostructured materials obtained. Methods: Fourier Transform Infra-Red spectroscopy; melt rheometry, Raman
spectroscopy; Scanning Electron Microscopy, Transmission Electron Microscopy; Differential Scanning
Calorimetry; Dynamic Mechanical Thermal Analysis; Thermogravimetric Analysis, etc. For the first time, the
optimal conditions of synthesis of novel thermostable nanostructured polymer composites from oligomers of
cyclic butylene terephthalate (CBT) using method of reactive extrusion and from oligomers of dicyanate ester of
bisphenol A (DCBA) using method of reactive forming in the presence in reactive mixture of effectively dispersed
MWCNT, were determined. For the first time, catalytic effect of carbon nanotubes in reactions of Ring-Opening
Polymerization of CBT oligomers (synthesis of poly(butylene terephthalate), PBT) and polycyclotrimerization of
DCBA oligomers (synthesis of polycyanurate network, PCN) have been established. It has been determined that the
percolation thresholds for conductivity for the obtained nanocomposites is low and equal to 0.22 wt. % for
cPBT/MWCNTSs and 0.38 wt. % for PCN/MWCNTs, thus for these nanocomposites the possibility to change the
electrical properties in wide range by varying the MWCNTs content has been established. The practical
significance of the work is the possibility of creation of nanomaterials of improved mechanical and thermal
characteristics, conductors or insulators (depending on CNTs content), applicable as adhesives, coatings or

matrixes in airspace industry, microelectronics, etc.
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