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1. Incepraniiina po60Ta CIpSIMOBAaHA Ha PO3BUTOK HAaYKOBUX OCHOB i ySIBJIEHb 00 PO3POOKMA OTPUMAHHS
IlepeBHOrO BYTinjs. Meta pob0TH: Ha MifiCTaBi BUKOHAHHS TEOPETUYHUX Ta €KCIIEPUMEHTAIbHUX JOCiI)KEeHb
BUPIIIMTHY BaXKJIMBE HAYKOBO-TIPAKTUYHE 3aBJAHHS, K€ XapaKTepU3yeTbCs HAyKOBOIO HOBU3HOIO i Mae MIpaKTUYHe
3HQUEHHS, a CaMe — PO3POOUTH PEKOMEHAllil MO0 BUPOOHUIITBA IePEBHOTO ByTins (bio-char) 3 pocauMHHO]
cupoBUHU. O6 €KT JOCIIIPKEHHS — IIpoLieC KapOoHi3allii pOCJIMHHOI CHPOBUHU 3 METOI0 OTPUMAHHS AEPEBHOTO
Byriss. [IpegmeT nocCiIpkeHHsl - pOCIMHHA CUPOBUHA, JlepeBHe BYrijuisl. B nucepTauiiiniili poboTi BupileHe
BRXJIMBE HAYKOBO-TIPAKTUYHE 3aBIAHHS, SIKE€ XapaKTepU3yeThCsl HAYKOBOIO HOBU3HOIO i Ma€ NIPAKTUYHE 3HAYEHHS, a
caMme - po3poObli TeXHOJIOTii OTpuMaHHS AepeBHoro Byrins (bio-char). B nuceprauii orpumani HacTynHi HayKOBi

pesynbTatu: 1. BUKOHaHO perpeciiiHui aHasi3 B3a€MO3B'S3Ky [IOKa3HUKIB TEXHIYHOTO i €JIEMEHTHOTO aHaJli3iB, a



TaKO3X BUIOI TEIJIOTU 3ropaHHs 362 po6 pOCIMHHOI CUPOBUHMU [171s1 BUPOOHULITBA 6i0rasy, 1epeBHOro BYTiA i
toppedilipoBaHHOi 6ioMacu. BcTaHOBIIEHO, 110 HAWOI/IBII TICHO B OPTaHivyHill Maci pOCIMHHOI CUPOBMHU IOB'SI3aHi
[TIOKA3HMKY BMICTYy BYIJIELIIO i KUCHIO. [I0Ka3aHO, 10 3aJI€5KHICTh BMICTY BYIJIELIO Bifl BMiCTy KUCHIO HOCUTD
JiHilHMN xapakrep (R™2=0,898), a 3ane>xHiCTb aTOMHO] BifHOCHHU Byriento 1o kucHio (C/0O) Big BMiCTy Byriewto i
KUCHIO - KBagpatnyuuii (R™2=0,946 i R"~2=0,965). Po3pob6sieHo MateMaTryHi Ta rpadivHi 3a71€XXHOCTI, 110
IO3BOJISIIOTH 3 BUCOKOIO TOUHicTIO (R™2>0,849) nporHo3yBaTy BeJIMYUHY BULOI TEIJIOTU 3TOPSIHHS POCIUHHO]
CHPOBUHU 3a JaHMMU MOTO €JIEMEHTHOIO aHaJli3y, a came: 32 BMiCTOM BYIJIELIO, KUCHIO i aTOMHOTO BiJHOLIEHHS
BYIJIELIO 11O KUCHIO. 2. [IpoBeJieH perpeciiiHuii aHasi3 B3a€MO3B'sI3Ky MK IIOKa3HMKAaMU TEXHIYHOTO Ta
€JIEMEHTHOTO aHaJli3iB, a TAKOX TEIJIOTU 3rOPSHHS 73 3pa3KiB JepPEBHOrO BYTijIA. BUABIEHO, 1[0 TOKa3HUKU BMICTYy
BYIJIEIIO Ta KMCHIO HalO6i/blI TICHO MOB's13aHi B OpraHiuHiil Maci gepeBHoro Byriuis (R™2=0,987). 3anexHicTb
aromHux cnieeigHomeHs (C/H i C/O) Big BMiCTy ByIJIELIO Ta KUCHIO Ma€ CTYIIEHEBUI XapaKTep, a TAKOXK
3aJI€KHICTb TEIUIOTY 3TOPSAHHA Bif] IMX CIiBBiIHOLIEHD. [IpOrHO3 TEIIOTH 3rOPSHHS 3 HAMBUILOK TOYHICTIO MOKHA
3MiMICHUTH 32 NaHUMU BU3HAYEHHS BUXOAY JIETKUX peyoBuH (R™2=0,8002) abo HeneTKoro Byriewo (R™2=0,8002) y
IlepEBHOMY BYTijji. 3. BCTaHOBJIEHO, IO BIJIUB TEMIIEPATYPY HA BUXI[ JE€PEBHOIO BYTiJJISI HOCUTD HEJIHIMHUN
XapaKTep, a BIUIMB TUCKY HA BUXiJl JEPEBHOTO BYTiJUIS — €KCIIOHEHLiaIbHUM xapakTep. [ligBuileHHs TeMIiepaTypu B
niana3oHi Bix 400 mo 600 oC Ha ko>xHi 1 0C IPU3BOAUTL [0 3HWKEHHS BUXOy IepeBHOro Byrisuisg Ha 0,06 %.
[Nopansue nigsumeHHs Temiepatypu 1o 700 oC IpakTUYHO He BIUIMBAE HA BUXIiM I€pEBHOrO Byrijuis. [linBuileHHS
THCcKy Ha 0,1 MIla B intepsani Big 0,1 go 2,0 MIla npu3BoauTs 10 36ibLIEHHS BUXOLY A€PEBHOro Byriuist Ha 0,13 %
Ha KoxeH 0,1 MITa. 4. [TokazaHo, 1110 BILJIMB TEMIIEPATYPU Ha BUXi/l JIETKUX PEYOBUH Ta 3B’13aHUI ByIJelLlb
II€PEBHOTO BYTiJJIS HOCUTD HEJIiHIHUN XapaKTep, a BIVIMB TEMIIEPATYPY HA 30JIbHICTb Ta HAUBUIY TEIJIOTY
3TOPSHHA JEePEBHOIO BYTLIA — JiHiNHMAN xapakrep. [ligBuineHns temneparypu B gianasoni Big 400 mo 700 oC Ha
KOHi 1 0C npu3BOAUTS [0 NiABUIIEHHS 30JIbHOCTI fepeBHOro Byrijuist Ha 0,0064 %, 3HMKEHHS BUXOLY JIETKUX
pevoBuH Ha 0,123 %, nigsuimenHi 38’s13aHoro Byriento Ha 0,122 % Ta ninBuieHHi BUILOi TeryIoTy 3ropsiHHs Ha 0,0122
M]I>x /Kr. BnjiuB TUCKY Ha 30JIbHICTb, BUXi/l JIETKUX PEYOBUH, 3B'13aHUI1 ByIJIellb Ta HAWBUIILY TEIJIOTY 3TOPSHHS
IlepEBHOrO BYTiJJIs1 HOCUTD HEJIiHIMHMI XapakTep. [ligBumenns Tucky Bing 0 go 2 MIla npusBoguTh 40 3MiHU SKOCTI
IE€PEBHOTrO BYTIJJIS 32 TAKMMU [TIOKA3HMKAMMU: 30JIbHICTD Bif, 3,1 10 3,4 %; BuXif, ieTKuX pedoBuH Bif 17,4 no 11,6 %;
3B's13aHUH Byrielp Bif 81,1 no 88,2 %; Buina TemnsoTa 3ropsiHHs Bif, 31,8 1o 34,3 Mk /kr. [JoCcTOBipHiCTh
TEOPETUYHUX PE3YJIbTATiB, OTPUMAHUX B IUCEPTALilHill poOOTi NiATBEPI’KEHO €EKCIIEPUMEHTATbHUMU

IOCJIiIPKEHHSIMU Ha pO3pO06JIeHill ycTaHOBL 6e3nepepBHOi Aii 41 TepMiuHOi Hepepo6KY POCIUHHOI CUPOBUHMU.

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/O) 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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BaacHe IlpizBume Im's I10-6aThKOBI:
1. leBuenko OneHa bopuciBHa

2. Olena B. Shevchenko

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

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH: [lepkaBHUIl BULIMIT HABYA/IbHUIL 3aKy1az, "YKPaiHChKUIL

Ilep>KaBHUM XiMIKO-TEXHOJIOTIYHUI YHIBEPCUTET"

Kopg 3a €IPIIOY: 02070758

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

Cdepa ynpaBriHHS: MiHicTepCcTBO OCBITH | HayKK YKpaiHu

InenTudikarop ROR:

BaacHe IlpizBume Im'st I10-6aThKOBI:

1. I'puHnmuH Oser borganosuy

2. Oleg B. Hrynyshin

KBasigikamis: 1.1.1., npodecop, 05.17.07

InenTudikarop ORCID ID: 0000-0003-4103-3784

JoparkoBa iHdpopmamnist:

TloBHe HaiMEeHYBaHHS IOPHUIUYHOI 0COOM: Hanjonanbuii yHiBepcutet "JIbBiBChKA MOMTiTEXHIKA"
Kopg 3a €IPIIOY: 02071010

MicueSHaxo,T.pKeHHH: ByJ. CrenaHa BaHgepy, 6yz. 12, JIbBiB, 79013, Ykpaina

dopma B1acHOCTI: JlepxaBHa

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBIiTH i HAayKu YKpaiHu



InenTudikarop ROR:

VIII. 3ak1104YHi BiZOMOCTI

BaacHe Ilpi3Bume Im's ITo-6aTbKOBI 'puropos Auipiii Bopucosuy
TOJIOBH pajgu

BnacHe IlpizBume Im's I10o-6aTbKOBI 'puropos Auzipiii Bopucosuy
TOJIOBYIOYOTO Ha 3acCiiaHHi

Bi,unoni,uanbnnﬁ 3a Hi,uI‘OTOBKy Maunik IBan KocTSHTUHOBUY
00JIiIKOBHX JOKYMEHTIB

PeecTpartop YkpIHTEI

KepiBHuk Bigainy YKpIHTEI, mpo €
BiZIIOBiZaJIbHUM 32 peecTpallilo HayKOBOi IOpuenko TeTsHa AHaTosiiBHA

OisSIIBHOCTI




