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V. BimomocTi npo guceprariio

Mosga aguceprarii:

Koau TemaTuyHHUX PyOpHK: 31.15

Tema gucepranii:

1. ®i3uko-ximiuHi B1aCTUBOCTI NOJiTeTpaTOPETUIEHY Ta MOJIMPOIiJIEHY, HAIOBHEHUX 6araTomapoBUMU
BYIJIELI€BUMU HAaHOTPYOKaMU

2. Physico-chemical properties of polytetrafluoroethylene and polypropylene, filled with multilayered carbon
nanotubes

Pedepar:

1. 3 MeTOI0 CTBOPEHHS IOJIIMEPHMX HAHOKOMIIO3UTIB 3 BUCOKMMU MEXaHIYHMMU XapaKTEPUCTHMKAMU OIITYMI30BaHO
CHHTE3 ByIJleLleBUX HAHOTPYOOK METONOM KaTaJliTUMHOrO XiMiyHOro ocazkeHHs 3 razoBoi gazu (CVD - meTonom)
Ta IPOBEJIEHO aHaJIi3 XapaKTEePUCTUK HAaHOTPYOOK 3aJI€XKHO Bif yMOB CUHTE3Y: CKJIaAy Ta AUCIEePCHOCTI
KarasisaTopa, TPUBaJIOCTi pouecy BupooHuursa BHT, npupoau npekypcopa - mxepesa aTomiB Kap6ony.
OpepskaHO HAMIOBHEHI HUMMU MOJIITETPAadTOPETUIEHOBI Ta MOJIMPOIiJIEeHOBI HAHOKOMIIO3UTHU. JIOCTiIKeHO
BJIACTUBOCTI nostiteTpadroperuseny, HanosHeHoro BHT BmicTom Bix 0,1 1o 25,0 %. TlokasaHo, 110 A 1iei

CHACTEMU ONTAMAaJILHO HAMTOBHIOBATHY BOJHY CYCIIE€H3iI0 MOJTeTpadTOPETUIEHY PO3YNHOM KaBiToBaHux BHT, a



IOJATKOBI €Tany OYMIIEHHS Bifl MiHEpaJIbHUAX JOMIIIOK Ta 3061/IbLIEHHS KiJIbKOCTI (PYHKLiIOHAJIbHUX TPYI Ha
noBepxHi BHT - HeedekrupHi. HaHokoMII03UTH Nosinpornineny 3 BMictom Bif 0,05 o 5,0 % BHT onepskysanu
€KCTpy3i€lo 3 po3IIaBy. BUB4EHO TEPMIiYHI XapaKTEPUCTUKU, TEMIIEPATYPY CKIIYBaHHS, TEIJIONPOBIIHICTb,
€JIEKTPOIIPOBIHICTb, KPUCTAJIIYHICTD, BIIJIMB €JIEKTPOHHOTO ONIPOMiHEHHS Ha TapaMeTpu IPaTKu,
¢doTomoMiHeCeH1Li10, MiLIHICTb i KpucTasiuny cTpykTypy komnosuris I1I1/BHT. [TokasaHo, mo npucytHicts BHT B
[IOJIiIMEPHUX MaTPULSIX MiiBUILYy€e 6i0CYMiCHICTb i 03BOJIsSIE BUKOPUCTAHHS TaKMX HAHOKOMIIO3UTIB [1J15
€HZIOTIPOTE3yBaHHS

2. In order to create polymer nanocomposites with high mechanical characteristics, carbon nanotube synthesis
was optimized using the catalytic chemical vapor deposition from the gas phase method (CVD method) and the
characteristics of the nanotubes were analyzed depending on the synthesis conditions: the composition and
dispersion of the catalyst, the duration of the production process of CNT, the nature of the precursor - the source
of atoms Carbon. Polytetrafluoroethylene and polypropylene nanocomposites filled with them were obtained. The
properties of polytetrafluoroethylene filled with CNT content from 0.1 to 25.0% are investigated. It is shown that
for this system it is optimal to fill the aqueous suspension of polytetrafluoroethylene with a solution of cavitating
CNTs, and the additional stages of purification from mineral impurities and an increase in the number of functional
groups on the surface of the CNT are ineffective. Polypropylene nanocomposites with a content of from 0.05 to
5.0% CNTs were extruded from the melt. The thermal characteristics, glass transition temperatures, thermal
conductivity, electrical conductivity, crystallinity, the influence effect of electronic irradiation on the lattice
parameters, photoluminescence, strength, and the crystal structure of PP/CNT composites were studied.
Experience has shown that the presence of CNTs in polymer matrices increases biocompatibility and allows the
use of such nanocomposites for endoprosthetics.
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