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IeCTpyKIieo cybcTpaTy

2. Improvement of the organic waste utilization technology by anaerobic digestion with substrate pre-destruction

Pedepar:

1. Inceprarnist NpUCBAY€HA PO3BSI3aHHIO aKTyaJbHOTO HAyKOBO-IIPAKTUYHOTO 3aBAAHHS AOCIiIPKEHHS
3aKOHOMIpHOCTEN BIUIMBY Pi3HOMAHITHUX YMHHUKIB Ha npolec inTeHcudikauii 6ioeHepreTnyHoi TpaHchopmatii
6iomacu y 6iora3 i3 MeTol0 MifiBuleHHs ePeKTUBHOCTI TeXHOJIOTI] yTui3allii OpraHiYHuX BiIXOZiB LIJISIXOM
3aCTOCYBaHHS aHaepOOHOT0 36pOIKYBaHHsI 3 I10IlepPeiHbOI0 (Pi3NKO-XiMiuHOI 06pOoOKOI0 cybeTpaTy. HaykoBo

OOrpyHTOBaHI MPaKTUYHI MigX0Oy 010 3aCTOCYBaHHS METOIiB JE€CTPYKLii 6ioMacH, 3aCTOCYBaHHS SIKUX IO3BOJISIE



nigBUMNTY e(EeKTUBHICTb BUPOOHUITBA 6iorasdy. C(popMysIbOBaHI TEXHOJIOTIYHI 3acay IPOBELEHHS IPoLecy
aHaepoOHOro 36pOoIKyBaHHS OpraHiYHUX BiIXOiB 3 onepesHbo0 06poo6KoI0. Po3pobieHa sabopaTopHa 6ioraszosa
YCTaHOBKA /115 IPOBEJEHHS eKCIIepUMEHTAIbHUX JOCiIKeHb. 3alIpOIIOHOBaHO crocib iHTeHcudikauii mpouecy
IBOCTAiTHOTO aHaepOOHOrO 306POIKYBaHHS OPTaHIYHUX BiIXOJiB, IO [O3BOJISIE€ 301IBIIMTY IPOLYKTUBHICTD
yTBOPEHHS 6iorady. ExcriepumMeHTanbHO BU3HAY€HI [IOKa3HUKYU BUJIiJIEHHS 6iorasy 1py BUKOPHMCTaHHI MEeXaHiYHOi Ta
XiMiYHOI fe3iHTerpanii OpraHiyHUX BilXO[liB. BCTaHOBJIEH] palioHa/IbHI TapaMeTpy NIPOBELEHHS IIPOLECY
IeCTPyKILii opraHiyHUX BiAX0MiB XIM{YHUM CIIOCOOOM, 30KPEMA, NOBEIEHO, 1II0 MAKCUMAaJIbHA IPOYKTUBHICTb
yTBOPEHHS 6iorasdy focsiraetbcs Ipu gogasaHHi 30% 06po6sieHoro cyocTpary Bifi 3arajbHOi KiIbKOCTI BiIXOiB y
MeTaHTeHKY. Po3po6yieHO Moziesib 30pO I KyBaHHS OPraHiyHOTO CyOCTpaTy i3 3aCTOCYBaHHSIM 3aKOHY IiI0UMX Mac,
piBHsIHHS AppeHiyca Ta po3noginy Beiibyna sl ypaxyBaHHs BIUIMBY IIPOLIECY PYMHYBaHHS YaCTMHOK CyOCTpary Ha
IIBUJIKICTb YTBOPEHHSI 6iorady. Ha 0CHOBI eKcliepruMeHTaIbHUX JAHUX OJePKAHO 3aJI€XKHOCTI, 110 AO3BOJISIIOTh
IIPOTHO3YBATH PiBEHb €KOJIOTIYHOI He6e31eKU MiClb yTUIi3alii OpraHiyHMX BiAX0ZiB 32 (paKTOPOM aTMOCPEPHOTO

IIOBITPSI Ta BPaXOBY€E BaJIOBi BUKUIIY 3a0PYIHIOBAIbHUX PEYOBUH.

2. The dissertation is devoted to solving the actual scientific and practical task of study of dependencies and
regularities of influence of various factors on the process of intensification of bioenergetic transformation of
biomass of organic waste in biogas. The most important scientific and practical results obtained during the
implementation of the tasks set in the work: The mathematical model of fermentation of an organic substrate
using the law of active masses, the Arrhenius equation and Weibull distribution for the influence of the destruction
of substrate particles on the rate of biogas production has been developed. The proposed model differs from those
known in that it takes into account the dimensions of biomass particles and their change in the process of
destruction. It allows to determine the influence of the process of destruction of biomass particles of the substrate
and their size on the formation of biogas, and also to take into account the influence of degradation parameters on
the rate of methanogenesis. It has been experimentally proved that the pre-treatment of the organic waste
substrate mechanically increases the biogas output by 24%, and with the addition of hydrogen peroxide (up to
30%) by 38%. The dependence of the biogas output on the ratio of "oxidant:substrate" has been obtained and it has
been proved that the maximum productivity of biogas production is achieved by adding 30% of the treated
substrate to total biomass in the process of fermentation. It has been determined that the content of ODM and
lignin affects productivity, which increases to 38%, while the time of anaerobic digestion decreases from 14-18 to
12-14 days. Verification of the Conto model was carried out on the basis of data from experimental studies of
methane digestion of organic waste. On the basis of experimental data on the biogas output during the utilization
of rapeseed waste with preliminary treatment with hydrogen peroxide, the expected reduction in greenhouse gas
emissions, in terms of the equivalent of carbon dioxide, has been determined. The methodology of calculating the
ecological and economic substantiation of the implementation of anaerobic digestion technology of waste and
sewage with the production of biogas for the enterprise is developed, which can be used to assess the feasibility of
implementation of biogas station and the application of technologies for increasing the productivity of existing
biogas station. In order to justify the feasibility of using anaerobic fermentation technology for organic waste, the
amount of biogas generated from waste was calculated. Based on the experimental data, the biogas output is up to
0,3 cubic meter per cubic meter substrate and up to 0,5 cubic meter per cubic meter with pre-treatment with
hydrogen peroxide.
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