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1. InceprauiiiHy po60Ty IPUCBSIYEHO NOCTIIPKEHHIO, SIKE 30CEPEIKYEThCSI HA €HEPreTUYHUX 3acalax
yIOCKOHaJIEHHS TeXHOJIOrii Ta obsanHaHHs Topedikaliii 6iomacy AJ1s1 MifBUILEHHS TENJIOTBOPHOI 30aTHOCTI
niposiizHoro rasdy. Ha nanuii yac nicis HapTy, rasy Ta Byrijjs 6iomaca € YeTBepTHUM 32 BEJIMUMHOK €HEPreTUYHUM
pecypcoMm y CBiTi. BpaxoByo4u arpapHy CIIpSIMOBaHICTb €KOHOMIKM YKpaiHuU, 6i0oeHepreTrka € ofHiero 3
HalNepCNeKTUBHIIINX CKIIATOBUX ii BIMHOB/IIOBaHOI eHepreTuky. Ha naHui yac YkpaiHa € ay>ke BaXJIMBAM IPaBLEM
y [J106aJIbHIN eHepreTUyHiil 6e3melli Ta MoJiTUlli o0 6ionanusa. 3anacu BUKOINHUX [TaJIMBHUX PECYPCiB B YKpaiHi
obMesxeHi. JI71s1 3aJ0BOJIEHHS HAsgBHOTO MOIUTY JOBOAUTHCS iMIIOPTYBATH iX 3HAYHY YaCTUHY, IO CTBOPIOE OCHOBHY
po6JsieMy eHepreTU4yHoi 6e3nexku Kpainu. OTpuMaHHS eHeprii 3 6iomacyu HabyJI0 JUHAMIYHOTO PO3BUTKY y 6aratbox

KpaiHax CBiTy 4epes3 Te, 0 iHTEHCHUBHE 3pOCTaHHS PUHKY BiJHOBJIIOBAHUX IPKEPEJI €HEPTii Mae He ynile



€HEPreTUYHMUM, a 1 eKOJIOTIYHUI acCIeKT. Takuil CTpaTeriYyHnii HanpsM BUKOPUCTAaHHSA €Heprii BiAnoBigae ymMmoBam
CTaJIOTO PO3BUTKY IJIAHETU Ta CTabiJIbHOTO €eKOHOMIYHOTO iCHYBaHHS cyclisibeTBa. biomaca, Ha BigMiHy Bin iHIInX
Bi[IHOBJIIOBAaHUX JPKEPEJI, € YHIBEPCAJIbHUM JIKEPEJIOM E€HEPTii, IKe MOKE BUKOPHCTOBYBATUCS SIK [1J1s1 BUDOOHMIITBA
€JIEKTPUYHOI Ta TEIJIOBOI €Heprii, Tak i 7711 OTpMMaHHs 6ionanrBa Ha TPAaHCIOPTHI NOTpebu. [lepBuHHE
nepepoo6JIeHHs 6ioMacu MOXe Bifj0yBaTHCh LIJIIXOM IPAHYJIIOBAHHS, B PE3YyJIbTaTi YOr0 OTPUMYIOTh TBEPZi MalNBHi
rpanysy. OJHaK 3 OIJIsy Ha BUCOKY TirpOCKOIIYHICTh NaJIMBHUX TPaHyJI, OTPiOHO 3a6e3nedyBaTH 0COOJINBI YMOBU
17151 IX TPaHCIIOPTYBAHHS Ta 30€piraHHs: NPy NOTPAIJISIHHI BOJIOTM BOHU MIBUAKO HAOyXalOTh Ta PO3MAJAIOThCs Ha
BUXiHI YacTUHKYU 6ioMacu. OJHUM 3 e(peKTUBHUX CIIOCO0iB IIEPBUHHOI 06pOOKY 6ioMacu € npolec ii Topedikariii.
AKTyanbHICTb JOCIiIKEHHS [10JIra€e y BIOCKOHAJIeHHI TeXHOoJIorii Topedikauii Ta 061agHaHHS 1J1s1 ii BAKOHAHHS 3
MeTO0 e(eKTUBHOrO IepEeTBOPEHHS 6i0Macu B €eHEPreTUYHi IPOAYKTH 3 BUCOKOIO TEIJIOTBOPHOIO 3aaTHicTio. ITin
yac npouecy topedikanii Bif0yBaeTbCst BTpaTa Macu CUPOBUHY, SIKA BiATIOBiflae CyMi PiIKUX i Ta30BUX IPOLYKTIB,
110 YTBOPIOKOTHCS BHACJIIOK XiMiUHMX epeTBOpeHb. Ha Hally yMKy, L CyMa BKadye Ha €(peKTUBHICTb
nepeTBopeHHs 6iomacu. Tomy napameTp «eQeKTUBHICTb TepeTBOPEHHs 6iomacu» B poOOTi 6y10 BUKOPHUCTAHO SIK
[IOKa3HMK [/ OLiHKY IIPOXOKEHHS Mpouecy Topedikallii. BaXMBUM pe3yIbTaToM AOCIIIKEHD € Te, 110 32
IOTIOMOTO10 IIpouecy Topedikallii BinoyBaeTbcsl IEPETBOPEHHS 6ioMacH Ha “3ejieHe 6ioJloriuHe BYTijis” 3 BUCOKOIO
TEIJIOTBOPHOIO 371aTHiCTI0. OTpUMaHHS 6iOBYTiJIJIA — 1ie €BOJIIOLis TasuBa 3 6ioMacy Ta Ha CbOTOIHI € HOBUM
HaMpsIMKOM B eHepreTulii. [Ipogykramu nponecy Topedikaliii, KpiMm 6i0Byriss, € J€TKi KOHIEHCOBaHi peYOBUHHU.
OCHOBHI 3 HUX Li€ - OLITOBA KMCJIOTA i METAHOJI. B poOOTi BCTaHOBJIEHO 3aKOHOMIPHOCTI YTBOPEHHSI LIUX
HaTypaJIbHUX OPTaHiYHMX PEYOBHH Ta 3aIIPONIOHOBAHO cepy iXHbOTO BUKOPUCTAaHHS. PO3po6eHo HOBY
TEXHOJIOTiI0 30araueHHs MipoJIi3HOro rasy o CUHTe3-ra3y Ha OCHOBiI BUKOPHCTaHHS KaTali3aToOpiB-cOpOeHTiB. [ls
IIPOBEIEHHS OCiI)KeHb MM BUKOPUCTOBYBaJIY KaTasizaTop copoeHT CaO - HeraueHe BanHo. 3aBIsKU
IIPOBEIEHHIO KaTaJIiTUMHOTO IpoLiecy 36arayeHHs Miposii3HOro rady 6ys10 OTPUMAHO CUHTE3 ra3 3 BUCOKMM BMiCTOM
BOJHIO B MeXax 51% - 53%. Ha ocHOBi OTprMaHOTro 36araueHoro CUHTe3-Ta3y po3po6sieHO HOBY TEXHOJIOTiI0
BUPOOHHULITBA METAHOJY, sIKa Nepejdayae KOMOIHOBaHi nepepobsieHHs IPUPOJAHOro ra3y Ta 6ioMacHu.
BripoBakeHHS po3p00sIeHOI TEXHOJIOTI] J03BOIUTh CTab1/1i3yBaTH IOCTAaYaHHS CUPOBUHY HIJIIXOM JBOX
He3aJIeXXHUX JIKepeJ, 30i/IbIIUTH IOTYKHICTh MiIIPUEMCTBA 71 BUPOOHHULITBA MeTaHoJy Ha 30% 3a paxyHOK
BiZJHOBJIIOBAJILHOTO «3€JIEHOT0» METAHOJIY, 3MEHIINUTH IIMTOMI BUTPATH Ha OJVHHULIIO TPOAYKILii Ta 3MEHIINTH
Co6iBapTicTb roTOBOI NpoAyKuii. HOBi TexHOJOriYHI pillleHHS [03BOJISIOTh 3MEHIIUTY IUTOMI BUTPaTH Ha
BMPOOHULITBO IPOIYKLi Ta MPY BiANIOBIZHNX YMOBAaX OTPUMYBAaTH METAHOJI MEHIIOI BAPTOCTi HiXX OTPUMaHUN
KOXKHUM i3 crioco6iB okpemo. OTxe, qucepTallis IPOIIOHYE KOMIUIEKCHUM MifXiA o po3B'si3aHHS NIpobieMu
e(EeKTUBHOTO NIEPETBOPEHHS 6i0MAaCcK B €HEPTeTUYHI IPOAYKTU 3 BUCOKOIO TEIJIOTBOPHOIO 3/IaTHICTIO Ta

[TOKpALEHHS €KOJIOTTYHOI CUTYyallii 3a LbOTrO.

2. The dissertation is devoted to research that focuses on the energy principles of improving the technology and
equipment for the torrefaction of biomass to increase the calorific value of pyrolysis gas. Currently, Ukraine is a
very important player in global energy security and biofuel policy. Given the agrarian orientation of Ukraine's
economy, bioenergy is one of the most promising components of its renewable energy. Ukraine is an important
player in global energy security and biofuel policy. Fossil fuel resources in Ukraine are limited. To meet the current
demand, a significant part of them has to be imported, which creates the main problem of the country's energy
security. Obtaining energy from biomass has gained dynamic development in many countries because the
intensive growth of the renewable energy market has not only energy but also an environmental aspect. Such a
strategic direction of energy use meets the conditions for sustainable development of the planet and the stable
economic existence of society. Biomass, unlike other renewable sources, is a universal source of energy that can
be used both for the production of electricity and heat energy and for obtaining biofuel for transport needs.
Primary processing of biomass can be carried out by granulation, as a result of which solid fuel pellets are
obtained. However, due to the high hygroscopicity of fuel pellets, special conditions are required for their
transportation and storage. When exposed to moisture, they quickly swell and disintegrate into the original
biomass particles. One of the effective methods of primary processing of biomass is its torrefaction process. The
relevance of the study is to improve the torrefaction technology and equipment for its implementation to



effectively convert biomass into energy products with high calorific value. During the torrefaction process, there is
a loss of raw material mass, which corresponds to the sum of liquid and gaseous products formed as a result of
chemical transformations. In our opinion, this sum indicates the efficiency of biomass conversion. Therefore, the
parameter - the efficiency of biomass conversion in the work—was used as a criterion for assessing the progress of
the torrefaction process. The products of the torrefaction process, in addition to biochar, are volatile. The main
ones are acetic acid and methanol. The work establishes the regularities of the formation of these natural organic
substances and proposes areas of their use. A new technology for enriching pyrolysis gas to synthesis gas based on
the use of catalysts-sorbents has been developed. For the research, we used the catalyst sorbent CaO-quicklime.
Thanks to the catalytic process of enriching pyrolysis gas, synthesis gas with a high hydrogen content in the range
of 51%-53% was obtained. Based on the obtained enriched synthesis gas, a new technology for methanol
production has been developed, which involves the combined processing of natural gas and biomass. The
implementation of the developed technology allows for stabilizing the supply of raw materials through two
independent sources. This increases the capacity of the enterprise for methanol production by 30% through
renewable-green methanol, reducing unit costs per unit of production and reducing the cost of finished products.
New technological solutions allow for reducing unit costs for product production and, under appropriate
conditions, obtaining methanol of lower cost than obtained by each of the methods separately. Ultimately, the
dissertation offers a comprehensive approach to solving the problem of efficient conversion of biomass into
energy products with high calorific value and improving the environmental situation at the same time.
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InenTudikarop ROR:

VIII. 3aKkJII04Hi BiZmoMOCTi

ByiacHe IlpizBumie Im's ITo-6aThKOBI I'pyns Bononumup fApocnasosuy
rOJIOBH paau

BaacHe IlpizBume Im's ITo-6aTbKOBI I'pyns Bonopumup SIpociaBoBuy
rOJIOBYIOYOTO Ha 3acCiiaHHi

BiamoBigaibHUH 32 MiZTOTOBKY INanyyx AHnpiii MupociaBoBuy

00JIIKOBHX JOKYMEHTIB

PeecTpartop YkpIHTEI



KepiBHuk Bigginy YKpIHTEI, mpo €
BiZITIOBiZaIBHUM 3a peecTpallilo HayKoBoi IOpuenko TeTsHa AHaTosiiBHA

JisiIbHOCTI




