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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Po3pobka HOBUX €JIEKTPOPO3PSIIHUX METOIiB CUHTE3Y BYIJIELI€BUX HAHOMAaTePiasliB IIPU iMITyJIbCHUX

BHCOKOE€HEPIreTUIYHNUX ,I[iHX

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Development of new electrodischarge methods of carbon nanomaterials synthesis under the pulse high-energy

action

Pedepar yKpaiHCBKOIO:

O6'eKT mociimkeHHs - Byrjelesi HaHoMmatepuanu (BHM) i ¢pisuko-TexHiuHi npoliecu ix ogep>kanHs. MeTa
IOCIIiIPKEHHS - BU3BHAYEHHS €HEPTeTUYHMX | TEPMOJVHAMIYHMX YMOB, MEXaHi3MiB 1 3aKOHOMIDHOCTEN CUHTE3Y
pi3HOMaHITHUX BYIJIEL€BUX HAHOCTPYKTYP, (a30BOr0 CKJIAZY, CTPYKTYPHOTO CTaHY, @ TAKOX €JIEKTPOQPI3MIHUX
BJjacTuBocTel BHM, oTpuMaHuX y pesysibTaTi CTPYKTypHO-(a30BUX [IepETBOPEHD BYIJIEII0 Y BUCOKOEHEPreTUYHUX
iMITyJIbCHUX NIpOLieCax eJIeKTPUYHOro BUOYXy rpadiToBUX INPOBiJHUKIB 200 IJ1a3MOXIMIYHUX peakliiil, 1o
BiZOYBaIOThHCA [IPY Pa3psAIHOIMITYJIbCHIN 06POOLI PiAKUX i ra30MoNiOHNX BYTJI€BOLHIB 3 Pi3HUMU CTYIIEHIMU
ribpuusanii aTomiB BogHI0. MeTony TOCTiIKeHHS - MaTeMaTUYHe MOJeJIIOBaHHS Ta AiarHOCTUKA
esekTpoiznyHux npotieciB. Ha ocHOBI po3BUTKY Teopii [Ipo1eciB B3aeMOii IIOTY>KHOTO €J1eKTPOPO3PSLHOTO
iMITyJIbCY CTPYMY 3 KOHIEHCOBAHOIO PEYOBMHOIO BUBHAYEHO €HEPreTUYHI 1 TEPMOJIMHAMIYHI YMOBY CTPYKTYPHO-
(a30BUX NIEPETBOPEHD BYIJIELIO, B PE3YJIbTATi IKUX BiIOYBAEThCS CUHTE3 PiI3HOMAHITHUX BYIJleLIeBUX
HaHOCTPYKTYp. YIleplie OTPMMaHO aHaMiTUYHi BUPa3y, 110 AO3BOJISIIOTh PO3PaxyBaTH eyleKTpodi3nyHi napameTpu,
sIKi BU3HAYaIOTh €BOJIIOL{I0 CTaHy PEYOBUHH, 110 [03BOJISIE KEPYBATHU IIPOLIECOM €JIEKTPOBUOYXY rpadiToBUX
IpoBigHUKIB. CTBOPEHO €KCIIEPMMEHTAJIbHAY KOMILJIEKC [1J11 PO3PSIHOIMITYJIbCHOI 06p00KU rpadiTy, pilKux i
ra3orofibHMX BYIJI€BOAHIB 3 YACTOTOIO IIPOXOKeHHS iMmysibciB Bin 1 'y 7o 10 kI'n. JocmimkeHo eneKTpoBUOyXOBi
IIPOLIECH IIPU BUCOKUX MIBUAKOCTIX HAPOCTAHHS CTPYMY ¥ TEPMOJVHAMIYHI YMOBU OJl€P>KaHHS Pi3HUX BYIJIELIEBUX
HaHoMarepiasos. [To6ynoBaHO (a30Bi TPAeKTOPIi ByIJIeLIo AJ1s1 Pi3HUX PEXKUMIB €J1eKTpoBUOYXy. B pesysbrari
3JIEKTPOPa3PsIHON 06POOKU PiIKUX i ra30Moi6HMX BYTI€BOIHIB OTPUMAHO aMOP(HUIL Byrilelb, ByTjeLeBi

HAHOTPYOKMU, BOJIOKHA I IJIiBKU.

Pedepar aHr1ilicbKOIO:

The study focuses on the carbon nanomaterials (CNM) and physicotechnical processes of their production. The
purpose of the study is to determine the energy and thermodynamic conditions, mechanisms, and regularities of
the synthesis of various carbon nanostructures, phase composition, structural state, and also electrophysical
properties of CNM produced as a result of structural and phase transitions of carbon during the high-energy pulse
processes of an electrical explosion of graphite conductors or plasmochemical reactions occurring during the
discharge-pulse treatment of liquid and gaseous hydrocarbons with different degrees of hydrogen atom
hybridization. The methods of the study include mathematical modelling and diagnostics of electrophysical
processes. Proceeding from the theory of interaction of a powerful electrodischarge current pulse and the
condensed substance the energy and thermodynamic conditions of structural and phase transitions of carbon
resulting in a synthesis of various carbon nanostructures are determined. For the first time the analytical
expressions are obtained allowing to calculate the electrophysical properties responsible for the evolution of a
substance state, which allows us to govern the process of an electroexplosion of graphite conductors. The test-
bed assembly is produced for the discharge-pulse treatment of graphite, liquid and gaseous hydrocarbons with
pulse repetition frequency from 1 to 10 kHz. Electroexplosive processes are explored at high velocities of current
rise, and also the thermodynamic conditions of various carbon nanomaterials production. Phase routes of carbon
for different modes of an electroexplosion are constructed. As a result of the electrodischarge treatment of liquid
and gaseous hydrocarbons the amorphous carbon, carbon nanotubes, fibers and films are produced.
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