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Pedepar:

1. Incepranist cnpsiMoBaHa Ha BUPIiLll€HHS Ba)KJIMBOi HAyKOBO-TEXHIYHOI TPO6IeMU PO3BUTKY HAyKOBO-
TEXHOJIOTIYHUX OCHOB BUCOKOoTemnepaTypHux (600 - 3000 °C) xiMiYHMX IIPOLIECIB y €1IeKTPOTEPMIYHOMY
nceBno3pimkenomy mwapi (ETIIII) 3 ogepskaHHSIM YUCTOrO rpadiTy, BUCOKOTEMIIEPATYPHOTO BOJEHbBMiCHOTO rasy,
nipoByTeLeBoro NoKpUTTs, niporpadity Ta yucToro kapb6iny Kpemsiro. [locrasyeHi 3aa4i BUpilleHi Mmsxom
TEOPETUYHUX Ta eKCIIEPUMEHTAIbHUX METO/iB BUBYEHHS BUCOKOTeMIlepaTypHux npouecis y ETTINI. 15 ananisy
€(EeKTUBHOCTI TEMNJIOBUX NIPOLECIB i pe>XXUMiB pOOOTU BUKOPUCTOBYIOTHCSI TEPMOJMHAMIUHI METOIY, METOAU TEOPii
TEIJIO- Ta MacooOMiHy, MeTonu Teopii noapi6HoCTi. Ceper BaroMrnx HayKOBUX Pe3yJIbTaTiB MOKHA BUIIATY:
TEOPETUYHO Ta €KCIIEPUMEHTAJILHO JOBE€Ha MOKIIUBICTb BUCOKOTEMIIEPATYPHOTO OYMILEHHS IPUPOSHOTO
rpagiry 3aBaniiBcbkoro pogosuia y ETIIII; Ha 0CHOBi TEpMOJIMHAMIYHMX PO3PaxyHKiB BU3HAYE€Hi OCHOBHI
TEIUVIOTEXHIYHI XapaKTEPUCTUKY BUCOKOTEMIIEPATYPHUX IIPOLECIB, SKi fouinbHo nposogutu y ETTIII; Ha oCcHOBI

TEPMOJMHAMIYHUX Ta TEIJIOTEXHIYHUX PO3PaXyHKiB BCTAHOBJIEHI OCHOBHI IIapaMeTpH, HEOOXi/iHi 1J1s1 CTBOPEHHS Ta



KOHCTPYIOBaHHS HOBOro obsagHaHHs 3 ETTIII; cTBOpeHO NMapK eKcrepruMeHTanbHoro obnagHanHs 3 ETTIII 3
Pi3HMMU XapaKTepPUCTUKAMU Ta CII0COO0M HarpiBaHHS JJ1s OCIIIIPKEHHS] BUCOKOTEMIIEPATyPHUX TEPMOXIMIYHUX
IIPOLIECiB; HA OCHOBi €KCIIEPUMEHTAJIbHUX IaHUX Ta 3 3aCTOCYBAaHHSIM Cy4aCHOIO MiKpOCKOIIIYHOT0O 06J1alHaHHS
BM3HAU€HA 3aJIEXKHICTh MIXK CTPYKTYPOIO MiPOBYIJIELIO0 Ta TEIJIOTEXHIYHUMU IapaMeTpaMuy IIPOLEeCy MipoJiizy
BYIJIEBOJIHEBUX 'a3iB; pO3p00JI€HO METOAUKY BU3HAUEHHS I'yCTUHU MiPOBYIJIEL,€BOTO MOKPUTTS Ha JUCIEPCHOMY
Marepiaji; IpoBeIeHHSIM Ccepii EKCIIEpUMEHTIB Ha pi3HUX ycTaHoBKax 3 ETIII Bu3Ha4eHO ONTUMAJILHY
temnepatypy (1500 °C) ra koHcTpyKuito peakropy 3 ETIIII gys Buxony 98 % 06. BOAHIO Mif, yac peakLii niposisy
METaHy; YJOCKOHAJIEeHO KOHCTPYKLilo peakropa 3 ETTIII nyist 06po6bKu fieIeKTpUYHOTO MaTepiany LIISIXOM
3aCTOCYBaHHSI KOMGIHOBAHOIO CII0CO0Y HarpiBaHHS; BIleplie eKCIIepUMeHTaIbHO JoCsArHyTa Temneparypa ETTIII
3070 °C; Bnepille eKCIIEPMMEHTAJIBHO JOBEAEHO YTBOPEHHS Kapbifly KPEMHIIO 3 KalCyJIbOBAaHOTO IipOBYIJIELlEM
KBapLIOBOrO MiCKYy IIPY BUCOKOTEMIIEpaTypHiil 06pobwi y peakropi 3 ETTII; ekcieprMeHTalbHO OOBELEHA
[IPUHLMIIOBA MOJKJIMBICTh HAHECEHHS NMipoByrieneBoro nokpurra y ETTIII na mopeni MiKpOTBey, SIKi 32 CBOIMU
}i3nKO-XiMIUYHUMU BIACTUBOCTSIMU HAOJIMKEHI 10 AucnepcHoro sinepHoro nanusa (Dy203, Gd203, Sm203);
YIOCKOHAJIEHO METOJVKY PO3PaxyHKY TEIJIOBOrO 6ayaHCy 115l IPOBEAEHHS TEPMOXIMIYHUX NPOLECIB Y TUTIOBOMY
peakropi 3 ETTIII, mig 4ac npoBegeHHs €KCIIEPUMEHTAIbHUX OOCIIIIKEHb i TBEPIKEHO a€KBATHICTb JAHO]
METOJIMKY; IIPU BUIIPOOYBAHHAX NOCIIIHUX 3Pa3KiB [IPpeCOBaHUX IIPOKJIATOK 3 TEPMOPO3LIMPEHOTro rpadity (B
OCHOBY $IKOT0 3akJafieHuii rpadit ounmenuii y ETTII) 6ys0 BU3HaUYeHo, 10 iX MeXaHiyHa MillHICTb BiANoOBigae
[IOKa3HMKaM paHilll BAKOPUCTOBYBAaHUX ITPOKIaA0K pipmu «Tipponpecc» (PO). PesysnbraTi fOCIIIKEHD
BiIKpMBAIOTh ME€PCIIEKTUBY /111 CTBOPEHHS €HeproeeKTUBHOI Ta €KOJIOTIYHO YUCTOI TEXHOJIOTI] OUMIIEHHS
IIPUPOJHOrO Ta WITyYHOTO IrpadiTy; MOXYTb OYTH BUKOPUCTAHI [IpY CTBOPEHHI BUPOOHUIITBA BOJHIO SIK AJISI XiMiYHO]
IIPOMUCJIOBOCTI, TaK i 1711 MeTalyprii (BUCOKOTEMIIEPATYPHUI BOJHEBMICHUI Ta3); BiAKPUBAIOTb [1€PCIIEKTUBY
CTBOPEHHS €HEProe(EeKTUBHOI TEXHOJIOTi OJlep’KaHHS BUCOKOYMCTOTO IPiOHOAMCIIEPCHOTrO Kap06ily KpEMHIIO.
OpepskaHi eKCIIepUMEHTaJIbHI aHi 00 3a/IeXKHOCTI CTPYKTYPH MipOBYIJIEIeBOTO OKPUTTS Bifl TeI1o(pi3snIHuX
IapameTpiB IPOLEeCy Ta IPOBEEHI AOCIIIPKEHHS 0r0 MaTepialo3HaBYMX XapaKTEPUCTHUK, SKi BiIKPHUBAIOTb
LIXPOKY EPCHEKTUBY 3aCTOCYBAHHS OLEPKaHUX ITIPOBYIJIELLEBUX IIOKPUTTIB Y XiMi4HIN TEXHJIONOTI], EHEPreTuLli Ta
Pi3HMX BUCOKOTEXHOJIOTIYHUX rany3ax. Omep>kaHi pe3yabTaTi 3 HAHECEHHS IiPOBYIJIELIEBOTO IIOKPUTTS Ha
IWCIIEPCHI MaTepiany 3 BUCOKOIO TYCTMHOIO MAIOTh MTEPCIEKTUBY 3aCTOCYBAaHHS y ClIeLIMeTaNyprii. PesyapraTu
IOCJIiIKEHDb 3 BUTOTOBJIEHHS YIIIJIbHIOOUNX IIPOKIanok 3 TPI nepenani BIT «AromeHepromam» 1T HAEK
«EneproaTom» [1j11 CTBOPEHHS BUPOOHUYO] IinbHUL. [IoOBHE OCBOEHHS BCbOTO LIMKJTYy BUPDOOHUIITBA YILiJIbHEHD 3
TPT' 103BOJINTS JIIKBiyBaTH iMIIOPTO3aJI€XKHICTb KpaiHy B Liil cepi Ta minBummTy 6e3neKy excryaTarii

BiTun3HaHux AEC.

2. The dissertation is aimed at solving an important scientific and technical problem of development of scientific
and technological bases of high - temperature (600... 3000 ° C) chemical processes in an electrothermal fluidized
bed (ETFB). These processes include the production of pure graphite, a high-temperature hydrogen-containing
gas, pyrocarbon coating, pyrographite, and pure silicon carbide. These problems are solved by theoretical and
experimental methods of studying high-temperature processes in the ETFB. To analyze the efficiency of thermal
processes and modes of operation, thermodynamic methods, methods of heat and mass transfer theory, methods
of similarity theory are used. The important scientific results are: on the basis of thermodynamic calculations the
basic thermotechnical characteristics of high-temperature processes which it is expedient to carry out in the
ETFB are defined; on the basis of thermodynamic and thermotechnical calculations the basic parameters
necessary for creation and design of the new equipment from ETFB are established; the possibility of high-
temperature purification of natural graphite of the «Zavaliyevskoye deposit» in the ETFB is theoretically and
experimentally proven; a park of experimental equipment with ETFB with different characteristics and method of
heating for the study of high-temperature thermochemical processes is created; on the basis of experimental data
and with the use of modern microscopic equipment the dependence between the structure of pyrocarbon and
thermal parameters of the process of pyrolysis of hydrocarbon gases is proposed; a method for determining the
density of the pyrocarbon coating on the dispersed material is developed; conducting a series of experiments on
different installations with ETFB the optimal temperature (1500 ° C) and the design of the reactor with ETFB for



the yield of 98% vol. hydrogen during the methane pyrolysis reaction are determined; the design of the reactor
with ETFB for processing dielectric material by using a combined method of heating is improved; for the first time
the temperature of ETFB 3070 °C is experimentally reached; for the first time the formation of silicon carbide from
enriched pyrocarbon quartz sand during high-temperature treatment in a reactor with ETFB is experimentally
proved; the fundamental possibility of applying a pyrocarbon coating in ETFB on the model of microspherical
nuclear fuel, which in their physicochemical properties are close to dispersed nuclear fuel (Dy203, Gd203, Sm203)
is experimentally proved; the method of calculating the heat balance for thermochemical processes in a typical
reactor with ETFB is improved, during the experimental studies the adequacy of this technique was confirmed;
When testing prototypes of extruded gaskets made of thermally expanded graphite (based on graphite purified in
ETFB), it was determined that their mechanical strength corresponds to the previously used gaskets of the
company "Hydropress" (RF). The research results open up prospects for the creation of energy-efficient and
environmentally friendly technology for cleaning natural and artificial graphite; can be used in the creation of
hydrogen production for both the chemical industry and metallurgy (high-temperature hydrogen-containing gas);
open the prospect of creating an energy-efficient technology for obtaining high-purity fine silicon carbide. The
obtained experimental dependences of the structure of pyrocarbon coating on the thermal parameters of the
process and the study of its material characteristics open a wide prospect of application of the obtained
pyrocarbon coatings in chemical technology, energy, and various high-tech industries. The obtained results on the
application of pyrocarbon coating on dispersed materials with high density have the prospect of application in
special metallurgy. The results of research on the manufacture of sealing gaskets from thermally expanded
graphite were transferred to the Separate subdivision "Atomenergomash" of the State Enterprise "National Energy
Company "Energoatom" for the creation of a production site. Full development of the entire cycle of production of
thermally expanded graphite seals will eliminate the country's import dependence in this area and increase the
safety of domestic nuclear power plants.

Jep>kaBHU peecTpaniiinuii Homep JiP:

IIpiopuTeTHHI HaNIpSIM PO3BUTKY HayKH i TEXHIKH:
CrpareriyHui NpiopUTETHHUI HAIIPSIM iHHOBaLiHOI AiSJILHOCTI:
ITiZCyMKH JOCIiI>KEHHS:

Iyo6sikarrii:

HaykoBa (HayKOBO-TE€XHiYHa) IPOAYKILis:
Comnia;ibHO-€KOHOMIYHA CIIPSIMOBaHiCTh:

OxopoHHi gokymeHTH Ha OIIIB:

BrnpoBaakeHHS pe3yJIbTaTiB AHCepTalii:

3B'SI30K 3 HAYKOBHMH TEMaMH:

VI. BizomocCTi Ipo HayKOBOr0 KEPiBHHKA /KEPiBHHUKIB (KOHCYJIbTAHTA)

BaacHe IlpizBume Im's I10o-6aThKOBI:
1. Bonpapenko bopuc IBaHOBHY

2. Bondarenko Boris

KBasigikanis: 1.1, 05.14.06, 05.14.06



InenTudikarop ORCID ID: He 3acrocosyerbcs
JoparkoBa iHdpopmamnist:

IloBHe HaliMEeHYBaHHSI IOPHAUYHOI OCOOH:
Kopg 3a €1PIIOY:

Micue3HaxoAKeHHS:

dopma By1acHoCTI:

Cdepa ynpassriHHS:

InenTudikarop ROR: He zacrocosyerscs

Baacue IlpizBumie Im's Ilo-6aTbKOBI:
1. bongapenko bopuc IBaHOBMY

2. Bondarenko Borys

KBasigikanis: n.1.1., 05.14.06
ImenTudikarop ORCID ID: He zacrocoyerbcs
JoparkoBa iHdpopmamist:

TloBHe HaliMeHYBaHHS IOPHIHYHOI 0COOH:
Kop 3a €IPIIOY:

Micue3Haxoa KeHHS:

dopma ByracHOCTI:

Cdepa ynpasiriHHS:

InenTudikarop ROR: He zacrocosyerscs

VII. BizomocTi npo odiiiHuX OTIOHEHTIB Ta pelleH3€eHTiB
OdiuiiiHi OTIOHEHTH
Baacue IlpizBume Im'a Ilo-6aTbKOBI:

1. T'yéuncekuit Muxaiino Bosogumuposuy

2. Gubinsky Mikhailo V.

KBasigikanis: 1. 1. 1., 05.14.06
InenTudikarop ORCID ID: He 3acrocosyerbes
JoparkoBa iHdpopmamnist:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH:
Kopg 3a €1PIIOY:

Micue3HaxoaKeHHS:

dopma ByracHoCTI:



Cdepa ynpasiriHHS:

InenTudikarop ROR: He zacrocosyerscs

Baacue IlpizBuuie Im's Ilo-6aTbKOBI:
1. Harypcekuit Onier AHTOHOBUY

2. Nahurskyi Oleh A.

KBasidikanis: 1.1, 05.17.08
Imentudikarop ORCID ID: He zacrocosyerbes
JoparkoBa indopmamnist:

IloBHe HaliMeHYBaHHS IOPHIHNYHOI 0COOH:
Kopg 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma BaacHoOCTI:

Cdepa ynpasiiHHS:

InenTudgikarop ROR: He zacrocosyerscs

Biacue IlpizBuuie Im's I1o-6aThKOBI:
1. Cknabincekuit BceBoson IBaHOBUY

2. Sklabinsky Vsevolod

KBasigikamis: 1.1, 05.17.08
InenTudikarop ORCID ID: He 3acrocosyetscs
JoparkoBa indpopmamnist:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH:
Kop 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma ByracHoCTI:

Cdepa ynpasiiHHS:

InenTudikarop ROR: He zacrocosyerscs

PeuenseHTu

VIII. 3aKkJII04Hi BiZoMOCTi
BiiacHe IIpizBuie Im'sa ITo-6aTbKOBI

roJIOBH pagu

BsiacHe IIpi3Buie Im'sa ITo-6aTbKOBI

rOJIOBYIOYOrO Ha 3acigaHHi

AtamaHniok Bosogumup MuxannoBsuy

ArtamaHiok Bosogumup Muxannosuy



BigmoBigasbHUH 32 MiATOTOBKY

00JIIKOBHX JOKYMEHTIB

PeecTpaTop

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZIIOBiZaJIbHUM 3a pEeECTpallil0 HayKOBOi IOpuenko T.A.

OisIIBHOCTI




