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1. Po3po6sieHHS CcI10c00y OTPUMAaHHS BYIJIEL€BUX HAHOCTPYKTYP, BUKOPUCTOBYIOUX ITPOAYKTU KOKCYBAaHHS BYTiJLIg

2. The development of a process for obtaining carbon nanostructures using coal-coking products

Pedepar:

1. 3axumaThCs PE3yJIbTaTh TEOPETUYHUX Ta €KCIIEPMMEHTAIbHUX JOCIIiI)KEHb PO3PO6JIEHHS CTIOCO0Y OTPUMAHHS
BYIJIELIEBUX HAHOCTPYKTYP IJIa3MO-JyrOBMM METOJIOM, BUKOPHUCTOBYIOYM NPOJYKTYA KOKCYBaHHS BYTIIJIS Y CKJIaki
aHO/IiB. BCTaHOBJIEHO ONTUMAJILHUI CKJIaJ, €JIEKTPOJIIB (aHOZIB), IKUI CKJIaZiaBCs i3 IEKOBOTO KOKCY,
KaM'ssHOBYT'JILHOI CMOJIM, KaM'SSHOBYTIJIbHOTO CEPENHBLOTEMIIEPATYPHOTO TIEKY Ta KaTaji3aTopa. BUKOpUCTOBYOYM
PO3pO6JIeHNII CKIIaZ, €JIEKTPOIiB 6YJI0 OTPMMAHO TPU BUAM BYTJIELIEBUX [TPOJYKTIB - (QyJIEPEHOBMiCHY Caxy,
KaTOJHMUI "Ieno3uT" Ta ByrJjleleBy "MaByTUHY". JJOCIiIKyI04M ByIjeLeBy "MaByTUHY" 6yJI0 BCTAHOBJIEHO NE€BHI BUAU
BYIJIELIEBUX HAHOCTPYKTYP - ByIJIEL|€Bi HAHOYACTUHKY, OAHOCTIHHI i 6araTOCTiHHI BYIJleLleBi HAHOTPYOKMU.
3anponoHOBaHO MEXaHi3M yTBOPEHHS BYIJIELIeBMX HAHOTPYOOK 3a y4aCTi IEKOBOTr0O KOKCY ITPU KaTtasiThyHii aii NiO
(I1)-Fe(CO)5 y ny1a3amo-AyroBoMy peakTopi. Yiiepiie OTpUMaHO, BUKOPUCTOBYIOUM PO3PO6JIEHMI CKJIa, "TiraHTChKi"
OJIHOCTiHHI BYIJIELIEBi HAHOTPYOKM Ta NPUITYIIEHO, 1[0 MOKJIMBUI BIUIMB MaJjla KaM'sIHOBYTiJIbHA CMOJIa Ha PiCT Ta
dopMyBaHHS JaHMX HAHOTPYOOK. TaKOK OTPMMAHO MiKPOCTPYKTYPH, 1[0 YTBOPUJIMCH y TIPOLIEC IyTOBOTO PO3PSLy

- [IAaBYTMHOBI ByIJIELIEBi HUTKU Ta BYyIJIELEBi Bickepy. 3alIpOIIOHOBAHO OAMH i3 MOKJIMBUX LJISIXiB 3aCTOCYBaHHS



BYIJIELIEBUX HAHOTPYOOK - immyiemeHTanist OCHT no CTpyKTypu MeTasny [Jis OKPaIleHHs BIaCTUBOCTEN KiHILI€BOTO
BHUpOOY. Po3pobiienuii criocié oTpuMaHHs BYTJleleBUX HAHOCTPYKTYP, @ TAKOK peKOMeHJAL] o0 iMITleMeHTalLii
iX y sIKOCTi ;06aBKU [10 MOPOIIKIB METaJy /115 TOKPAIleHHs €KCIIyaTallifiHUX XapaKTEPUCTUK PeIyKTOPHUX
MEXaHi3MiB, BAKOPUCTOBYETbCS iH>XKeHepHO-0yiBesbHUM xoaguHrom "Concord Coke Engineering". Marepianu
IycepTalii BAKOPUCTOBYIOTbCSI B HABYAJIbLHOMY ITPOLiECi Ha Kadelpax MEeTayprifiHOro najauBa Ta BOTHETPUBIB
HanjionanbHOI MeTanyprifiHoi akazemii Ykpainu i ximidHoi TexHosiorii nanvsa JIBH3 "YkpaiHcbkuil gep>kaBHUN
XiMIKO-TEXHOJIOTTYHUN YHIBEPCUTET" IIPU IiATOTOBL CTYIEHTIB.

2. Defended are the results of theoretical and experimental research of the development of a process for obtaining
carbon nanostructures by means of the plasma-arc method using coal coking products as part of anodes. The
optimum composition of electrodes (anodes) has been identified, which is made up of pitch coke, coal tar,
medium-temperature coal tar pitch and a catalyst. Using the electrode composition developed, three types of
carbon products have been obtained, viz. fullerene-containing soot, cathode "deposit" and carbon "spider web".
The study of carbon "spider web" helped establish certain carbon nanostructures, namely carbon nanoparticles,
single-walled and multi-walled carbon nanotubes. A mechanism of forming carbon nanotubes using pitch coke
under the catalytic action of NiO (II)-Fe(CO)5 in the plasma-arc reactor has been suggested. Using the composition
developed, "giant" carbon nanotubes have been obtained for the first time, and a description of the impact of coal
tar on the growth and the formation of those nanotubes has been suggested. Microstructures have also been
obtained that formed during arc discharge, i. e. spider-web-like carbon fibers and carbon whiskers. One of the
possible ways of carbon nanotubes' application has been suggested, viz. the introduction of SWNT into the metal
structure to improve the properties of the end product. The developed method of carbon nanostructures and
recommendations for implementing them in a supplement to the metals powder to improve the performance of
gear mechanisms used by engineering and construction holding company "Concord Coke Engineering". The
materials of the thesis are used in the teaching process at the Department of Metallurgical Fuel and Refractories of
the National Metallurgical Academy of Ukraine and at the Department of Chemical Engineering of Fuel of the State
Higher Education Institution "Ukrainian State University of Chemical Engineering"
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