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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Bupo6HULITBO iHHOBALIIMHUX BYTIJIEeLeBMiCHUX MaTepiajiB 3 BUKOPUCTaHHSIM 6ioMacH 1J1s1 SMEHILIEHHS BUTPaT

HETIOHOBJIIOBAJIbHNX €EHEPIrE€TUYHUX JIPKEPEJI Ta 3dCTOCYBAHHS B EHEPrOEMHUX MeTa]IypI‘iIu/IHI/IX TE€XHOJIOTi

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Production of innovative carbon materials using biomass for cost reduction and non-renewable energy sources
used in energy-intensive metallurgical technologies

Pedepar yKpaiHCBKOIO:

Po3p06s1€HO TEXHOJIOTiI0 3MEHIIIEHHS] BUTPAT BUKOITHOI'O NIaJIMBA Y METAyPriliHUX TEXHOJIOTISX IJISIXOM IIOBHOI 260
4acTKOBOI 3aMiHM Ha 6iomacy. BuzHaueHo esleMeHTapHUH i TEXHIYHUI CKJIaf, KOMIIOHEHTIB €KCIIEpUMEHTAIbHUX
CyMilllel, CIIKJIMBUX BJIACTUBOCTEN OTPMMAHUX CyMilllel Ta BIUIMB SIKOCTi 6i0MacH i yMOB MipoJIi3y Ha BUXI], i SIKiCTb
IpoayKTiB. Po3po6sieHo 1abopaToOpHUI CTeH, CyMICHOTO MipoJIi3y 6ioMacu i Byrisijis Ta CTBOpeHa MiJIoTHA
YCTaHOBKA /1711 OTPUMAaHH$ 6iOBYTiJIJISl METOLOM OKUCJIIOBAJIBHOIO Miposiizy. CTBOpEHa YCTaHOBKA JJ1s1 IOCIiI>KEHHS
€JIEKTPUYHUX BJIACTMBOCTE BYIJIELI€BAX MaTepiasliB Ta 6i0OBYrijisl. BIOCKOHAIEHO MAaTEMAaTUYHY MOZEJIb
OKMCJIIOBAJIPHOTO MipoJIi3y 6iomMacy y MibHOMY 1Iapi B 5Kiil BpAXOBAaHO €MIIipHUYHi 3aJIeXKHOCT] IBUAKOCTI
IIPOCYBaHHSI 3BOPOTHOI TEIJIOBOI XBUJIi, 3MiHM 00’€éMy KOKCOBOTO 3aJIULIKY i TeMIIEpaTypu PPOHTY FOPiHHSL.
BusHaueHo napaMeTpu Mpouecy OTPUMaHHs 6i0BYTijls Ta iX BIUIMB HA TEXHOJIOTIYHI Ta €JIeKTPUYHI BJIACTUBOCTI
TOTOBOTO MTPOJYKTY. 3alIPONIOHOBAHO IBOXCTAAillHY TEXHOJIOTiIO: MipoJIi3-TepMidyHa 06po6Ka, IepepodKu 6iomacu.
BcTraHOoBI€HO TEMIIEpATypHi TapamMeTpH MipoJIi3y BilXOiB POCIMHHOIO ITOXOJ)KEHHS B YMOBaX NE€PECUIIAI0u0ro
mapy (bapabaHHa o6epToBa I1iu) IPU HeCTadi KUCHIO ITPU SIKUX JOCSTaeThCsl BUCOKA IIPOJYKTUBHICTb IIPOLeCy Ta
MiHiMaJIbHi BTPaTy MipOBYTJIEL 0. 3alIPONIOHOBAHA CXEMA TEMJIOBOTO PEAKTOpa [JI CyMiCHOI TEMI0BOi 06pO6KHU
BYTJIEL|bBMICHMX MaTepiajliB POCINHHOIO MOXOIKEHHS 3 MAKCUMAJIbHUM BUKOPUCTAHHSM TEIJIOBOI Ta MaJIMBHOI
CKJIaJIOBUX BTOPUHHOT'O €HEPreTUYHOro [oTeHLiany. Po3pobieHi ckiaay IIakoBUX CyMillleil [j1sl TeI10i301s1ii
CTaJi B KOBILI, 3HecipueHHs, gedocdopaliii, po3KMCIeHHS i HaBYIJIELI0BAaHHS CTaJjli, BAKOPUCTAHHS B SIKOCTI
3aXMCHUX CyMilei B KpucsamiizaTopi MBJI3, BUCOKOAKTUBHOIO BifHOBHUKA. P03p06sieHO CKiaau BUXiAHOI
arJIOLMXTYA Ha OCHOBI TEXHOT€HHUX BilIXO[IiB BYT1IbHUX TEIJIOBUX €JIEKTPOCTAHLIIN Ta CJIAHLB 111 OTPUMAaHHS
3aJ1i30pyIHUX arJIOMEPaTiB. 3allpOIIOHOBAHO CKJIa/, MapraHIeBoi aryIoMUXTY Ha OCHOBI Jpi6HOAMCIIEPCHUX

MapraHLEeBUX MaTepiasliB Ta 3aJ1i30BMiCHUX BifIXO/iB POCJIMHHOIO ITOXOMKEHHSI.

Pedepar aHIJIiHCBKOIO:

The technology of reduction of fossil fuel consumption in metallurgical technologies by full or partial replacement
of biomass has been developed. The elemental and technical composition of the components of the experimental
mixtures, the sintering properties of the obtained mixtures, and the influence of biomass quality and pyrolysis
conditions on the yield and quality of the products are determined. A laboratory stand of compatible biomass and
coal pyrolysis was developed and a pilot plant for the production of biochar by oxidative pyrolysis was created. A
facility has been created to study the electrical properties of carbon materials and biochar. The mathematical
model of oxidative pyrolysis of biomass in a dense layer has been improved, which takes into account the empirical
dependences of the velocity of the reverse heat wave, the change in the volume of the coke residue and the
temperature of the combustion front. The parameters of the process of biochar production and their influence on
the technological and electrical properties of the finished product are determined. Two-stage technology is
proposed: pyrolysis-heat treatment, biomass processing. The temperature parameters of pyrolysis of waste of
vegetable origin in the conditions of the overburden layer (drum rotary kiln) with lack of oxygen at which high
process productivity and minimal loss of pyrocarbon are established. The scheme of thermal reactor for joint
thermal treatment of carbonaceous materials of plant origin with maximum utilization of thermal and fuel
components of secondary energy potential is proposed. Compositions of slag mixtures for heat insulation of steel



in the ladle, desulfurization, dephosphorylation, deoxidation and carbonization of steel, use as a protective mixture
in the mold of a caster, a highly active reducing agent. Deposits of the source sinter are developed on the basis of
technogenic waste of coal thermal power plants and shale for receiving iron ore agglomerates. The co
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IIJISIXOM [TOBHO{ 260 4acTKOBOI 3aMiHU Ha 6iomacy. BusHaueHO esleMeHTapHUM i TeXHIYHUI CKJla], KOMIIOHEHTIB
€KCIIEPMMEHTAJIbHUX CyMilllei, CITIKJIMBUX BJIACTUBOCTEN OTPUMAaHUX CyMilllel Ta BILJIMB SIKOCTi 6ioMacu i yMoB
nipoJii3y Ha BUXif, i SIKiCTb IPOIYKTiB. PO3p06JieHo 1ab0paTOpHUI CTEH/, CyMiCHOTO MipoJlidy 6ioMacH i Byrisuis Ta
CTBOPEHA IiJIOTHA YCTAHOBKA [J151 OTPMMaHHS 6i0OBYTi/I METOOM OKHUCIIOBAJIBHOTO MiPOJIi3y MOTYXHICTIO 1O
100kBT no BuxinHil 6iomacci Ta BuU3HayeHo poboyill Aiana3oH 3MiHM MUTOMOI BUTpaTu MoBiTpst. CTBOpeHa
YCTaHOBKA 1711 JOCJIiI)KEHHS €JIEKTPUYHUX BJIACTUBOCTEN BYIJIELIEBUX MaTePiasliB Ta 6i0Byrins. BnockoHaneHo
MaTeMaTU4Hy MOJIeJIb OKUCJIIOBAJIbHOTO MipoJlidy 6iomMacH y iIbHOMY LIapi, B sIKili BpaXOBaHO eMIipUYHi
3aJIeXKHOCTI IIBUIKOCTI IPOCYBaHHS 3BOPOTHOI TEIJIOBOI XBUJIi, 3MIHM 06'€MYy KOKCOBOT'O 3aJIMIIKY i TeMIiepaTypu
(poHTY ropinHs. BusHaueHO napaMeTpu MpoLecy OTPUMaHHS 6iOBYTijljs Ta iX BIJIMB HA TEXHOJIOTIYHI Ta
€JIEKTPUYHI BJIACTUBOCTI FOTOBOIO MIPOAYKTY. 3allpOIIOHOBAHO IBOXCTALiNHY TEXHOJIOTIIO: Mipoi3-TepMiyHa
006po0Ka, repepobky 6iomacy, 1ijis OTpUMaHHS 3 6ioMacy YUCTOrO BYIJIELLEBOTO MaTepiany. BcTaHOBIEHO
TEeMIIepaTypHi IapaMeTPH MipoJli3y BiIXOMAiB POCINHHOTO IIOXOAKEHHS B yMOBaX [I€PECUIIAI0YOro mapy.
Po3po6:eHi ckiaay IIaKoOBUX CyMilled 1151 TEIII0i30 1Ll CTasli B KOBLIi, 3HecipyeHH4, aedocdopalii,
PO3KMCJIEHHS | HABYTJIELIIOBaHHA CTaJli, BAKOPUCTAaHHS B IKOCTI 3aXMCHUX CyMillel B KpucTanizatopi MbJI3,
BHCOKOAKTHMBHOTO BiJHOBHMKA. 3allpOIIOHOBAaHA CXeMa TEIJIOBOrO peakTopa /Jisd CyMicHOI TernsoBoi 06pobKu
BYIJIELIbBMICHMX MaTepiajliB pOCJIMHHOIO IOXOJ)KEHHS Ta TEXHOT€HHUX BiIX0JiB. PO3p06sieHO CKIaAy BUXiIHOI
arJIOMUXTYA HA OCHOBI TEXHOT€HHUX BiXO/IiB BYTiJIbHUX TEIJIOBUX €JIEKTPOCTAHIIIN Ta CJIAHLIB [JIsI OTPUMAHHS
3aJ1i30pyIHUX arJiOMepaTiB. 3apOIIOHOBAHO CKJIa/, MapraHIeBoi aryIoMUXTY Ha OCHOBI Jpi6HOAMCIIEPCHUX
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[Tarikin Cranucnas OneKkcaHapOBUAY
Pomanbko Bitaniit BikropoBrud
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(k. T. H., 05.17.07)

Timomenko Hina OsexkcaHnpiBHa

®enopos Cepriii CepriiioBud
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[llapabypa TeTsna AHzpiiBHa
[Menynbko Irop bopucosuy

[Mumko KOig BikTopiBHa
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