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Pedepar:

1. luceprarito NIpUCBSYEHO BUBYEHHIO TEOPETUYHUX Ta €KCIIEPUMEHTAJIBHUX 3aKOHOMIPHOCTEN NPOLIECIB
dopmyBaHHs QYHKIiOHAJIBHUX MaTepialiB Ha OCHOBI BYIJIELIEBUX Ta raJUIOi3UTHUX HAHOTPYOOK, BCTAHOBJIEHHIO iX
CTPYKTYPHHUX Ta (YHKIiOHAIBHUX BJIACTUBOCTEN. PO3BUHYTO TEOPETUYHY MOJEJIb CUHTE3Y BYTJI€LEBUX
HaHOMarepiaJsiB 3 BUKOPUCTaHHSIM TEMILIATIB, sIKa BKJIIOYae (POPMyBaHHS NapiB BYIJIELI0, IX PyX [0 [IOBEPXHI IIOP Ta
OCaIPKEHHS B II0pax TBEPZOro Tijla, YTBOPEHHS 3B'3KiB BYIJlelb-ByIJlelb Ta [IOCiI0BHO rpadeHOBUX apiB
HaHOTPYOOK. BCTaHOB/IEHO TE€XHOJIOTIUHI IapaMeTPU CUHTE3Y BYIJleLieBUX HAHOTPYOOK — TEMIIepaTypy, 4ac,
IIBUAJIKICTb IIOTOKY IIPEKypCcopiB. [IOH>KEHO TeMIIepaTypy ofep>KaHHsI HAHOTPYOOoK 3 Tunosux 600-700 mo 400 °C,
110 3a6e3Ievye 3HKEHHSI €eHepro3aTpar Ha iX BUpOOHULTBO. PO3p06JIEHO METOJ, CUHTE3Y BYIJIELIeBUX
HaHOMAaTepiaJiB 3 BUKOPUCTAHHSIM BOLOPO3UMHHUX HOCIIB KaTasizaTopa. 3anponoHOBAaHO TEXHOJIOTII0 OYNCTKU
BYIJIELIEBUX HAHOTPYOOK O6POOKOI0 HU3bKOTEMIIEPATYPHOIO MJ1a3MOI0 KACHIO Ta BOJHIO OE€P>KaHOI LIMXTH.
Opnep>kaHo psifi aACcOpPOLiiHMX MaTepiaiB 3 TMTOMOIO [TOBEPXHEIO B Aiana3oHi 200-800 M2/ 3 emHicTio 10 0.5

MMoJiper-1 mozo 6eH3eny, peHoy, 6eH30HHOI Ta X0JIeBOi KUCJIOT. 3alIpOIIOHOBAHO MaJIOTOKCUYHI (QYHKI[iOHA/bHI



Marepiany Ha OCHOBI HAHOTPYOOK 3 OKCUIAMHU SIK aHTMKOPO3iliHi 100aBKU 3 BUCOKUM (6inbiie 80-90%) cTyneHem
3aXUCTY aJIOMiHi€eBOTrO cIiaBy. BcTaHOB/IEHO MIPYKHICTh ByTJleleBUX HAHOTPYOOK pi3HOro AiameTpa Ta
CIIPOTHO30BaHO CTBOPEHHS HA OCHOBI HAHOTPYOOK /liaMeTPOM MEHIIe 2 HM TEeKCTUJIbHUX MaTepiaJiBs 3
€KCTPEMaJIbHUMU MEXaHIYHUMHU xapakTepucTukamu. O6pobeHi HaHOYaCTKaMU CPibJla TEKCTUJIbHI MaTepianu
IIPOSIBUIIM 6AaKTEPULMIHI BIACTUBOCTI. 3alTPOIIOHOBAHO TEXHOJIOTiI0 06POOKU TEKCTUIBHUX MaTepiaiB
HAaHOTPYOKaMMU [1Jis1 CTBOPEHHS Ha iX OCHOBI BUPOOIB 3 IIOKpallleHUMHU BJIaCTUBOCTAMU. Po3po6IeHi Ta BIIpoBaKeHi
Yy BUPOOHUIITBO COHLE€3aXMCHI KPEMU 3 FaJJIOiBUTHUMM HAaHOTPyOKaMu, sIKi MalOTh rifloajepreHHi Ta NpoTyu3anaibHi
BJIACTUBOCTI. 3a (POTONPOTEKTOPHOIO aKTUBHICTIO B AAiana3oHi 290-320 HM BOHM NEPEBUILYIOTH JIil0 aHAJIOTIB.
CTBOpeHO arap-araposi Ta XiTO3aHOBI rifporei 3 HAHOTPYOKaMU [JIsl MEIUYHUX TIOB'SI30K, SIKi TAKOXK 3aXUIIAIOTh

wkipy B YO pmianasoHi.

2. The dissertation is devoted to the study of theoretical and experimental regularities of the processes of
formation of functional materials on the basis of carbon and halloysite nanotubes, the establishment of their
structural and functional properties. A theoretical model for the synthesis of carbon nanomaterials using
templates is developed, which includes the formation of carbon vapors, their movement to the pores and deposits
in the solid pores, the formation of carbon-carbon bonds and successively nanotubes graphene layers. The
technological parameters of the synthesis of carbon nanotubes - temperature, time, speed of the precursor flow -
are established. The temperature of obtaining nanotubes from the typical 600-700 to 400 °C has been lowered,
which reduces the energy consumption of their production. A method for the synthesis of carbon nanomaterials
using a water soluble catalyst carrier has been developed. A series of adsorption materials with a specific surface
area in the range of 200-800 m2 /g with capacity up to 0.5 mmoleg-1relative to benzene, phenol, benzoic and
cholic acids was obtained. It is shown that changing the technological conditions of synthesis of adsorbents and,
accordingly, the surface content of oxygen, it is possible to improve the efficiency of adsorbents to certain
molecules. Low-toxic functional materials based on nanotubes with oxides as anti-corrosive additives with high
(more than 80-90%) degree of aluminum alloy protection are offered. The elasticity of carbon nanotubes of
different diameters is established and the creation of nanotubes with a diameter of less than 2 nm is predicted to
be based on textile material with extreme mechanical characteristics. The treated nanoparticles of silver textile
materials exhibit bactericidal properties. The technology of processing of textile materials by nanotubes is
proposed for creation of products based on them with improved operational properties. Sun glasses with halloysite
nanotubes with hypoallergenic and anti-inflammatory properties have been developed and introduced into
production. According to photoprotective activity in the range 290-320 nm, they exceed the action of analogues.
Agar-agar and chitosan hydrogels with nanotubes for medical dressings that protect the skin in the UV range are
created.
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