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1. Incepraujiiina po60Ta CIipsiMOBaHa Ha PO3BUTOK HAYKOBHX OCHOB i YsIBJIEHD 111070 PO3POOKU OTPUMAHHS
IepeBHOTrO BYTisl. MeTa pob0TH: Ha MifiCTaBi BAKOHAHHS TEOPETUYHMX Ta €KCIIEPUMEHTAIBHUX JOCIIiIKEHb
BUPILIMTH BaXXJIMBE HAYKOBO-TIPAKTUYHE 3aBAAHHS, SIKE XapaKTEPU3Y€eThCSl HAYKOBOIO HOBU3HOIO i Ma€e MPaKTUYHE
3HAYEHH!, a CaMe — PO3POOUTU peKOMeHIALLiI 1070 BUPOOHUIITBA JiepeBHOro Byrins (bio-char) 3 pocauHHO]
cupoBrHU. O6 €KT OOCIipKEHHS — NPoLeC KapOoHi3aliii pOCIMHHOI CUPOBMHHU 3 METOI0 OTPUMAaHHSI IEPEBHOTO

Byrins. [Ipegmet NOCIiIPKEHHST — POCIIMHHA CUPOBUMHA, IePEBHE BYTijUIs. B mucepTauniiiniii poboTi BupieHe



BaKJIMBE HAYKOBO-TIPAKTUYHE 3aBIAHHS, K€ XapaKTepU3yEeThCS HAYKOBOIO HOBU3HOIO i Ma€e MPaKTUYHE 3HAYEHHS, a
came — po3po01li TeXHOJIOTII OTPUMaHHS JepeBHoro Byrinis (bio-char). B pucepranii oTpumaHi HacTynHi HayKOBi
pesysnbTaTtu: 1. BUKOHaHO perpeciiiHui aHasi3 B3a€MO3B's3Ky [IOKa3HMKIB TEXHIYHOTO i €JIEMEHTHOTO aHaJli3iB, a
TaKOXX BUIIOI TEIMJIOTU 3rOpaHHs 362 NIpo6 POCIMHHOI CUPOBUHU [1J1s1 BUPOOHUILITBA 6i0rasy, JEPEBHOrO By i
toppediLipoBaHHOi 6ioMacu. BcTaHOBIEHO, 110 HAMGIIBLI TICHO B OPraHivHiil Maci pOCJIMHHOI CHPOBMHY IOB's13aHi
ITIOKa3HMKY BMICTYy BYIJIEIIIO i KUCHIO. [I0Ka3aHO, 110 3aJI€5KHICTh BMICTY BYIJIELIO Bifl BMiCTy KUCHIO HOCUTD
JiHilHKK xapakrep (R™2=0,898), a 3ane>xHiCTh aTOMHO] BifHOCKHU Byriewo 1o kucHio (C/0) Big BMiCTy Byriewto i
KUCHIO - KBagpatnyHuii (R™2=0,946 i R"~2=0,965). Po3po6seHo MateMaTryHi Ta rpagivHi 3a71€XXHOCTI, 110
IO3BOJISIIOTh 3 BUCOKOIO TOUHICTIO (R™2>0,849) nporHo3yBaTy BeJIMYUHY BULOI TEIIJIOTYU 3TOPSIHHS POCIUHHO]
CHPOBUHU 32 IaHMMU MOTO €JIEMEHTHOIO aHajli3y, a came: 32 BMiCTOM BYIJIELIO, KUCHIO i aTOMHOTO BiTHOLIEHHS
BYIJIELIO 1O KUCHIO. 2. [IpoBeieH perpeciiHui aHali3 B3a€MO3B'SI3Ky MiX ITI0Ka3HMKAaMU TEXHIYHOTO Ta
€JIEMEHTHOTO aHaJIi3iB, @ TAKOX TEMJIOTU 3TOPSHHSA 73 3pa3KiB J€pEBHOIO BYTijIA. BUABIEHO, 1[0 ITOKa3HMKYU BMICTY
BYIJIELIO Ta KMCHIO HalO6i/blI TICHO [OB's13aHi B OpraHiuHiil Maci gepeBHoro Byriuis (R™2=0,987). 3anexHicTb
aromHux cnieeigHoumeHs (C/H i C/O) Big BMiCTy ByIJIELIO Ta KUCHIO Ma€ CTYIIEHEBUI XapaKTep, a TAKOX
3aJI€KHICTb TETJIOTU 3TOPSIHHSA Bif IUX CIiBBiHOLIEHD. [I[pOrHO3 TEMJIOTH 3rOPSIHHS 3 HAWBUILOI0 TOYHICTIO MOKHA
3IiMICHUTH 32 JaHUMU BU3HAYEHHS BUXOAY JIETKUX pedoBuH (R™2=0,8002) abo HeneTKoro Byrienio (R™2=0,8002) y
IlepEBHOMY BYTijjIi. 3. BCTaHOBJIEHO, IO BIJIMB TEMIIEPATYPHU HA BUXI JE€PEBHOTO BYTiJJISI HOCUTD HEJiHIMHUN
XapaKTep, a BIUIUB TUCKY HA BUXiJ JEPEBHOTO BYTiJIS — €KCIIOHEHLiaIbHUH xapakTep. [ligBuileHHs TeMIiepaTypu B
niarasoHi Big 400 1o 600 oC Ha koxHi 1 0C prU3BOOUTE [0 3HWKEHHS BUXOy nepeBHOro Byrijuist Ha 0,06 %.
[Topanswe nigsuieHHs TemnepaTtypu 4o 700 oC IpakTUYHO He BIUIMBAE HA BUXIiM J€PEBHOrO Byrijuis. [linBuiieHHS
THCcKy Ha 0,1 MIla B intepsaui Bix 0,1 go 2,0 MIla npu3BoauTs 1o 36i/bLIEHHS BUXOLY A€PEBHOro Byriuist Ha 0,13 %
Ha koxeH 0,1 MITa. 4. [Toka3aHo, 0 BIJIMB TEMIIEPATyPU HA BUXIJl JIETKUX PEYOBUH Ta 3B'I3aHUI BYyIJIEelb
IIePEBHOTO BYTiJJIS HOCUTD HEJIiHIHUN XapaKTep, a BIVIMB TEMIIEPATYPY HA 30JIbHICTb Ta HAUBUIY TEIMJIOTY
3TOPSHHSA JE€PEBHOTO BYTLIA — JiHiNHMN xapakrep. [linsuineHns temneparypu B gianasoHi Big 400 mo 700 oC Ha
KO>kHi 1 0C Ipu3BOAUTS [0 MiABUILEHHS 30JIbHOCTI AepeBHOTO Byriyiig Ha 0,0064 %, 3HMKEHHS BUXOIY JIETKUX
pevoBuH Ha 0,123 %, nigsumenHi 38's13aHoro Byriyento Ha 0,122 % Ta migBunieHHi BUILOi TeryioTy 3ropsiHHs Ha 0,0122
M]I>x /Kr. BniuB TUCKY Ha 30JIbHICTb, BUXIi[l JIETKUX PEYOBUH, 3B'13aHMI1 ByIJIellb Ta HAWBUIILY TEIJIOTY 3TOPSIHHS
IlepPEBHOrO BYTiJISt HOCUTD HEJIHIMHMN XapakTep. [ligBumenHs TucKy Bing 0 go 2 MIla npusBoguTh 40 3MiHU SKOCTI
JI€PEBHOrO BYTiJIJIS 32 TAKMMU [TOKA3HMKAMM: 30JIbHICTS Bif, 3,1 10 3,4 %; BUXif, ieTKUX pedoBuH Bifn 17,4 1o 11,6 %;
3B's13aHuUH Byrieup Bix 81,1 no 88,2 %; Buina temnsoTa 3ropsiHH Bif, 31,8 no 34,3 Mk /xr. [JoCcTOBipHiCTh
TEOPETUYHUX Pe3yJbTaTiB, OTPUMAHUX B UCEPTALiliHill poOOTi NiATBEPAKEHO €KCIIEPUMEHTAIbHUMU

IOCJiI)KEHHSIMU Ha pO3pOo0JIeHill yCTaHOBLI 6€3NepepBHOI il 1711 TEpMiYHOI IEPEPOOKUA POCIUMHHOI CUPOBHHU.

2. The dissertation work is aimed at the development of scientific foundations and ideas for the development of
charcoal production. The purpose of the work: on the basis of theoretical and experimental research, to solve an
important scientific and practical task, which is characterized by scientific novelty and has practical significance,
namely, to develop recommendations for the production of charcoal (bio-char) from plant raw materials. The
object of research is the process of carbonization of plant raw materials in order to obtain charcoal (bio-char). The
subject of the research is vegetable raw materials, charcoal (bio-char). In the dissertation, an important scientific
and practical task is solved, which is characterized by scientific novelty and has practical significance, namely, the
development of charcoal production technology (bio-char). The following scientific results were obtained in the
dissertation: 1. A regression analysis of the relationship between technical and elemental analysis indicators, as
well as the higher heat of combustion of 362 samples of plant raw materials for the production of biogas, charcoal,
and torrefied biomass, was performed. It was established that the most closely related indicators of carbon and
oxygen content are in the organic mass of plant material. It is shown that the dependence of the carbon content
on the oxygen content is linear (R2=0,898), and the dependence of the atomic ratio of carbon to oxygen (C/0O) on
the carbon and oxygen content is quadratic (R2=0,946 and R2=0,965). Mathematical and graphical dependencies
have been developed, which allow to predict with high accuracy (R2>0.849) the value of the higher heat of
combustion of plant raw materials according to the data of its elemental analysis, namely: according to the content



of carbon, oxygen and the atomic ratio of carbon to oxygen. 2. A regression analysis of the relationship between
the indicators of technical and elemental analysis, as well as the heat of combustion of 73 charcoal samples, was
carried out. It was found that the indicators of carbon and oxygen content are most closely related in the organic
mass of charcoal (R2=0,987). The dependence of the atomic ratios (C/H and C/O) on the carbon and oxygen
content is graded, as well as the dependence of the heat of combustion on these ratios. The prediction of the heat
of combustion with the highest accuracy can be made based on the determination of the yield of volatile
substances (R2=0,8002) or non-volatile carbon (R2=0,8002) in charcoal. 3. It was established that the effect of
temperature on the yield of charcoal is nonlinear, and the effect of pressure on the yield of charcoal is exponential.
An increase in temperature in the range from 400 to 600 oC for every 1 oC leads to a decrease in the yield of
charcoal by 0,06 %. A further increase in temperature to 700 oC practically does not affect the yield of charcoal.
An increase in pressure by 0,1 MPa in the range from 0,1 to 2,0 MPa leads to an increase in charcoal yield by 0,13 %
for every 0,1 MPa. 4. It is shown that the effect of temperature on the release of volatile substances and the bound
carbon of charcoal is nonlinear, and the effect of temperature on ash content and the highest heat of combustion
of charcoal is linear. An increase in temperature in the range from 400 to 700 oC for every 1 oC leads to an increase
in the ash content of charcoal by 0,0064 %, a decrease in the yield of volatile substances by 0,123 %, an increase in
bound carbon by 0,122 % and an increase in the higher heat of combustion by 0,0122 MJ /kg. The influence of
pressure on ash content, release of volatile substances, bound carbon and the highest heat of combustion of
charcoal is non-linear. An increase in pressure from 0 to 2 MPa leads to a change in the quality of charcoal
according to the following parameters: ash content from 3,1 to 3,4 %; yield of volatile substances from 17,4 to 11,6
%; bound carbon from 81,1 to 88,2 %; higher heat of combustion from 31,8 to 34,3 MJ /kg. The reliability of the
theoretical results obtained in the dissertation was confirmed by experimental studies on the developed
continuous operation plant for the thermal processing of plant raw materials.
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Micuesnaxomkeunﬂ: ByJ1. Kupnuuosa, 6yz. 2, XapkiB, XapKiBcbkuil p-H., 61002, Ykpaina
dopma BracHOCTI: JlepxasHa

Cdepa praBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKH YKpaiHu

InenTudikarop ROR:

CeKTop HayKH: YHiBEepCHTETChKUI

PeuenseHTu

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. lleBuenko Osnena bopuciBua

2. Olena B. Shevchenko

KBasigikanis: . r. u., gou,, 05.17.07
InenTudikarop ORCHID ID: 0000-0003-2933-8251
JoparkoBa iHdpopmamnist:

IloBHe HaliMeHYBaHHSI OPHUAHUYHOI OCOOH: [lepkaBHUIl BUIIMIT HABYA/IbHUI 3aKy1az, "YKpaiHChKUIL

Ilep>KaBHUM XiMIKO-TEXHOJIOTIYHUI YHIBEPCUTET"

Kopg 3a €IPIIOY: 02070758

Micue3Haxoa KeHHSI: npocrl. I'arapina, 6yz. 8, JIninpo, [IHinmpoBcbkuii p-H., 49005, Ykpaina
dopma ByacHOCTI: [lepxkasna

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBITH | HayKy YKpaiHu

InmenTudikarop ROR:

CeKTOop HayKH:. YHiBEPCUTETCHKUIL

BaacHe IlpizBume Im's I10-6aTbKOBI:

1. 'punummH OJsier borganosuy

2. Oleg B. Hrynyshin

KBasigikanis: n.1.1., npodecop, 05.17.07
InenTudgikarop ORCHID ID: 0000-0003-4103-3784



JoparkoBa iHdpopmamnist:

IloBHE HaliIMEHYBaHHS IOPUAHNYHOI 0CO0M: Hauionanbuuii yHiBepcurert "JIbBiBCbKA MOJITEXHIKA"

Kopg 3a €IPIIOY: 02071010

Micue3HaxoaKeHHS: ByJ. CrenaHa Bangepu, 6yz. 12, JIbBis, 79013, Ykpaina

dopma BiracHOCTI: JlepxaBHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

CeKTop HayKH: YHIBepCUTETChKUIL

VIII. 3akir04Hi BimoMocTi

BiiacHe IIpi3Buie Im'sa ITo-6aTbKOBI

TOJIOBH pajgu

BaacHe IlpizBuie Im's ITo-6aTbKOBI

rOJIOBYIOYOTO Ha 3aCifiaHHi

BigmoBigasbHUH 32 MiATOTOBKY

00JIIKOBHX JOKYMEHTIB

PeecTpartop

KepiBHuKk Bigginy YKpIHTEI, mpo €

BiZIIIOBiZaJIbHUM 32 peECTpallilo HAayKOBOi

OisIJIbHOCTI

['puropos Anppiit bopucosnuy

I'puropos Anzpit bopucosny

Mauik IBan KocTIHTHHOBUY

VKpIHTEI

Opuenko TetsHa AHaToiiBHA



