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2. Development of biogas production technology from bioethanol production waste

Pedepar:

1. Inceprariiina po60oTa IpucBsYeHa po3pooiii 6i0TexXHOJIOTiI OTPUMaHHS 6iora3dy 3 MiCIsCIIUPTOBOI MeJISICHOT
Oapau (BiHacu) Ta JIrHOLEJI0I03HOI 6ioMacu cTebest LyKpoBOro COpro (6araccu); LOCaiIpKeHHI0 6i0XiMiyHOTO
CKJIaJly BiHacu Ta 6araccu sik KOMIIOHEHTIB KOMILJIEKCHOTO CyOCTpaTy /1J1s1 METaHOTE€HHOI pepMeHTallii;
BCTAHOBJICHHIO [TapaMeTPiB METAaHOT€HHOI (pepPMeHTallii KOMIIEKCHOTO CYOCTPAaTy i BUBHAYEHHIO BUXITHUX JAHUX
L7151 yIIPaBJIiHHS 6i0TEXHOJIOTIYHO0 CKIIaI0BOIO TEXHOJIOTi oTpuMaHHs 6iorasy. CTBOpeHi 1abopaTopHi Ta
IOCJiIHO-TIPOMUCIIOBA YCTAaHOBKU /1711 METAaHOT€HHOI pepMeHTallii, Ha SIKMX BUKOHaHi [OCiI)KeHHs i OTpUMaHi
€KCIIEpPMMEHTAJIbHI AaHi. Ha ocHOBI pe3ysbTaTiB gocaigkeHb c(POPMYJIbOBAHI BUCHOBKY i peKOMeHTALLii 111
MIPOMUCJIOBO] peasnizatii npouecy ¢pepmenrarnii. EKcriepuMeHTanbHO 3HaNeHi ONTUMAalbHi pO3Mipy 4aCTOK

JIIrHOLEJII0JIO3HOTO CYOCTPaTy SIK HOCisSl MeTaHOT€HHOI Ipyny MIKpoopraHiamiB. Bu3HaueHo onTyuMasbHi IapameTpu



KOHTPOJIIO [TPOIIeCy aHaepOOHOr0 36POJIKYBaHHS 32 CKJIA/I0OM i KiJIbKiCTIO JIETKUX XUPHUX KUCOT (JDKK) y
dbepMeHTalLiHOMY cepeloBUlLli. 3’COBaHO, 10 KOHLIEHTPyBaHHS BiHacu 10 40 % Cyxux pe4yoBUH i 36i1bLIeHHS
BMicCTy XiMiuHOro cno>xkxuanHs1 KucHio (XCK) B cybeTparti BrisiuBae Ha e(peKTUBHICTb (PEPMEHTYBAHHS Ta JO3BOJISIE
3MEHIUIUTU PO3MipY PEAKTOPIB i BUTPATU HA iX €KCILTyaTalilo. 3a Ipono3ulisiMmu 3100yBaya y TOBAPUCTBI 3
06MEXEHOI0 BifnoBiganbHicTIO «Eko-EHeprisi» CyMcbKoi 06J1aCTi BUTOTOBJIEHA €KCIIEPUMEHTAaJIbHA YCTAaHOBKA [17IS
6iorasoBoi ¢pepmeHTallil KOMIIJIEKCHUX CYOCTPATiB, 1110 CKJIAJAITHCS 3 MEJISICH Ta COProBoi 6araccy, abo iHIoi
CYIIyTHBOI POCJIMHHOI 6ioMacu. YCTaHOBKA J03BOJIMJIa OTPMMATH €KCIIEPMMEHTaJIbHI IaHi 10 METaHOBIN
(depmeHTallii B yMoBax HabJIMKEHUX IO TPOMUCJIOBUX. 30,00yBayeM B3TO y4acTb Y pO3pO6Li MPOEKTiB
IIPOMUCJIOBUX 6i0ra30BUxX KOMILIEKCIB. Pe3ysbTaT po60TH MOXKYTh OYTH BUKOPUCTAHHI y 3aKJIaZiaxX BUILOI OCBITH

BUKJIaJladyaMU Ta CTyJleHTaMM 6i0TeXHOJIOTIYHUX CIeLiaIbHOCTE.

2. The dissertation is devoted to the development of biotechnology for obtaining biogas from post-alcohol
molasses (vinasse) and lignocellulosic biomass of sugar sorghum stalks (bagasse); study of the biochemical
composition of vinasse and bagasse as components of a complex substrate for methanogenic fermentation;
establishing the parameters of methanogenic fermentation of a complex substrate and determining the relevant
data for managing the biotechnological component of the biogas production technology. Laboratory and research
and industrial installations for methanogenic fermentation have been created, on which research has been carried
out and experimental data obtained. Conclusions and recommendations for the industrial implementation of the
fermentation process are formulated on the basis of the research results. The optimal size of lignocellulose
substrate particles as a methanogenic group of microorganisms have been experimentally found. The optimal
parameters of the control of the process of anaerobic fermentation by composition and number of VFA (volatile
fatty acids) in the fermentation environment are determined. It was found that the concentration of vinasse up to
40% of dry matter and an increase in the content of chemical oxygen consumption (COC) in the substrate affects
the efficiency of fermentation and allows reducing the size of reactors and the costs of their operation. According
to the proposals of the acquirer, the limited liability company «Eco-Energy» of the Sumy region (LLC «Eco-
Energy») produced an experimental installation for biogas fermentation of complex substrates consisting of
molasses and sorghum bagasse, or other associated plant biomass. The installation made it possible to obtain
experimental data on methane fermentation under conditions close to industrial ones. The applicant is involved in
the development of industrial biogas complexes. The results of the work can be used by higher education
institutions for teachers and students of biotechnological specialties.
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