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Pedepar:

1. Kontumesa [1.C. BioTexHOJIOTisl OTPUMaHHS €JIEKTPUKU B IOBHOMY MiKDOOHOMY aJIMBHOMY €JIEMEHTI. -
KBanigikanjifiHa HaykoBa npalisl Ha IpaBax pykomnucy. Jucepralist Ha 3000yTTsI HQyKOBOTO CTYII€Hs JOKTOpa
dinocodii 3 ranmysi 3HaHb 16 XiMiyHa Ta 6ioiHKeHepid 3a crenjanbhicTio 162 BioTexHosorii Ta 6ioiHkeHepis. -
HaujonanbHuil TeXHIYHUI YHIBEpCUTET YKpaiHu «KniBCbKUM NOJMITEXHIYHUI iHCTUTYT iMeHi Irops CiKOpCbKOro»,
Kuis, 2024. Po3po6ka Ta JoCiIKeHHs BiHOBIIOBAJIbHUX JIKE€PeJI eHeprii € akTyaJlbHUM HayKOBO-TEXHIYHUM
3aBJaHHSIM, SIKE MIOB'sI3aHe i3 30epe>KeHHSIM CTaHy AoBKis. [lapusbka yroza (2015) B mexkax PamMKoBOi KOHBEHIIii
OOH mpo 3MiHy KJiMaTy nepesbadae 3MEHIIEHHS TEMITIB I7106aJIbHOTO TOTEIJIiHHS Ta PO3BUTOK TEXHOJIOTIH, 110
MalOTh CKOPOTUTHM BUKUY NAPHUKOBUX rasiB. Ha cboroiHi BUpOOGHULITBO €JIEKTPOEHEPTii Ta TEMNI0BOi eHeprii

BiZiOyBa€eThCs IepeBaKHO 32 BUKOPUCTAHHS HEBIIHOBIIOBAJIbHUX [IKEpeJl eHeprii, Takux K HadTa Ta ras, sKi



CIIPUYMHSIOTh €MiCil0 TAPHUKOBUX rasiB, 1[0 KyMYJIIOIOTbCS B aTMOcdepi. MiKpoOHi asnBHi €JIEMEHTH -
6ioesIeKTpOXiMiuHiI cuCTeMH, SIKi Jal0Th 3MOTY 32 BUKOPUCTAHHSI MiKpPOOPTaHi3MiB 3MEHIIYBaTH KiJIbKiCTb BiIXO[IiB,
TaKMX fIK CTiYHi BOAM, 3 OJHOYACHOIO F€HEPALli€l0 €JIEKTPUYHOIO CTPYMY BilHOCUTBCS [0 APYroi reHepartii
6ionanus. BiOTeXHOJIOrYHE T€HEPYBAaHHS €JIEKTPUKU 3[ilICHIOIOTh €K30€JIEKTPOTre€HHI MiKPOOPraHi3aMy 3aBISKU
6i0es1IeKTpOXiMiYHOMY MePETBOPEHHIO OPraHiYHUX CIIOJIYK 3 BUJIIEHHSIM €JIEKTPOHIB Ha aHog,. B Vkpaini
IOCTiIKeHHSIM MIKPDOOHUMX NaJIMBHUX esleMeHTiB 3aiimatoTbcst: I'osy6 H. B., 3youenko JI.C., Camapyxa LA.
3aKkop/oHHi focHigHKUKY, Taki K Gonzalez, Yadav, Reddy, Sun Ta iH., po3risjaloTh BUKOPUCTaHHS
MIKPOBOZOPOCTEN B KaTOJHil Kamepi MiKpOOGHOTO MaJIMBHOTO €JIEMEHTA 3a/1J15 OJI0JIaHHSI HEOOXiTHOCTI
BHMKOPHCTaHHS KaTasisaTopiB. KaTanizaTopu Ta myatrHa B MiIKpOOHUX MAJIMBHUX €J1eMEHTaX MOXKYTb CIIpPUYMHSATA
BTOPUHHE 3a0py/AHEHHS Ta 30ibIIyBaT BUTPATH. [IepCIIEeKTUBHUM € BUKOPUCTAHHS MIKPOOHHUX MaJMBHUX
€JIEMEHTIB [IJIs1 YTUJIi3alii BifXoiB, o MiCTATb BUCOKI KOHIIEHTpallii OpraHiyHuX pe4yoBuH. [I0BHUMU MiKPDOOHMMU
NaJIMBHUMMU €JIEMEHTaMU Ha3MBAIOTh TaKi, B IKMX IIPUCYTHI MiKpOOpraHiamy, 10 6epyTh y4acTh B FeHEPYBaHHi
€JIEKTPUYHOI eHeprii, IK B aHOHil TaK i KaTOAHil KaMepi, TO6TO B MOBHUX MiKPOOHUX MMAJIMBHUX €JIeMEHTax
IIpUCYTHI 6i0aHo[ Ta 6i0KaTol,. MeTo0 NOCIiIKEeHHS € pO3p00OKa TEXHOJIOTIYHUX OCHOB 6i0TEXHOJIOTTYHOTO
OTPUMAaHHS €JIEKTPUKU B IOBHOMY MIKPOOHOMY IIaJIMBHOMY €JIEMEHTI. MeTOIM OOCHiIKeHHS. BU3HaYeHHs cunu
CTPYMy Ta HAIPyT¥ B IOBHOMY MiKpPOOHOMY €JIeMeHTi 37ilICHIOBaJIM BOJIbTaMIlepoMeTpieto, pH KaToiTy BU3HAYAIN
IIOTEHIIOMETpiel0. bioIUIiBKY LOCIIIIKYBaIM METOLOM ONITUYHOI MIKPOCKOIIii. 1715 JOCiI)KEeHHS TUHAMIKU
IIPUPOCTY 6ioMacu Ta BMICTy XJI0podily a ONTUYHY TYCTUHY KaTOJITY 3 MiKPOBOJOPOCTSIMU AOCIIIIPKyBaIX 32
BUKOPUCTAHHS CIIEKTPOPOTOMETPUYHOTO METOAY aHai3y. /115 BU3HAYEHHSI KiJIbKOCTi 6ioMacu BUKOPUCTOBYBaIN
rpaBiMeTpuyHU MeToz. O6po6Ky AaHUX 3[iliCHIOBaIN 32 BUKOPUCTaHHS IIporpaMHoro 3abesnedeHHs MSExel.
Kpecnenns cxem 3nificHioBanu B QCAD. [IpakTryHe 3HaY€HHSI OTPMMAaHUX PE3YJIbTaTiB MOJISITa€ B HACTYITHOMY:
P03p006s1€HO TEXHOJIOTIYHY CXeMY OJlep>KaHHS €JIEKTPUKU B IOBHOMY MIKPOOHOMY IIAJIMBHOMY €JIEMEHTI Ta
BHMKOPHCTaHHS HapoleHoi 6iomacu MikpoBogopocTeil. Pe3ysibTaTi po60TH BIIPOBA/I)KEHO B HAaBYAJIbHUI MTPOIIEC
migrotoBku ¢axiBiiiB OCBiTHROI Mporpamu bioTexHoJiorii Ta BUKOPUCTaHI TPY MiATOTOBLIi i BUKJIaJaHHI JIeKIIiil B
ME>Kax KypCiB, sIKi OIIaHOBYIOTb CTYJ,E€HTH, 30KpeMa y «BiiHOBIIIOBaHI Jkepesa eHeprii», «bioeHepreTuni» (akr
BIIPOBAPKEHHS JOJATOK A). HaykoBa HOBU3HA OTPMMAHMX PE3YJIbTATIB [10JISITA€ B HACTYIIHOMY: BII€pLIE: -
BCTAHOBJIEHO YMOBM OTPYMaHHS 0iOIIiBKY Ha aHO/i 32 3aCTOCYBaHHS N1€PiOAUYHOTO NPUKJIaIaHHS 30BHIIIHbBO]
Hanpyru y 3 B; - Bu3HaueHo yM0BU (OpMYyBaHH GiOIJIiBKY HA aHO/] Ta NPOAYKYBAHHS €JIEKTPUKU B 3aJI€5KHOCTI Bif
IIOCJIiIOBHOCTI BHECEHHSI MiKPDOBOZIOPOCTEH B KATOAHY KaMepy; - BCTAHOBJIEHO YMOBY OTPUMAaHHS €JIEKTPUKU [IpU
TPUBAJIOMY BUKOPUCTAHHI IIOBHMX MIKPDOOGHMX NAJIMBHUX €JIEeMEHTIB. 3a TeMoIo gucepralii ony6sikosaHo 11
HAyKOBUX IIpallb, B TOMY YMCJIi: 4 HAYKOBI CTATTi, 3 IKMX 3 CTATTi ONy0JIiKOBaHI B [1€PiOAMYHUX BUJAHHSX, 110
BXOZSITh 10 HAYKOMETPUYHOi 6a3u Scopus, 1 cTaTTs B (paxoBOMY N1€PIOJUYHOMY BUAHHI, 7 T€3 AOMNOBiAeN Ha
BCEYKPAiHChKUX Ta MDKHApOJIHUX KOH(epeHLisx. Kio4oBi cioBa: 6ioeHepreTuka, Apyra reHepatiis,
BiZTHOBJIIOBAJIbHI Jixkepesia eHeprii, 6ioTiBKa, 6ioesieKTpuKa, MiKpOBOJPOCTi, MiKDOOHUI MMAJIMBHUM €JIeMEHT,
aHaepoOHi MikpoopraHizmy, 6i0TexHoJI0ris, iMMO6ii3allisi, 36pOJKyBaHHS, €JIEKTPOMarHiTHe MoJIe Ta

BUIIPOMIHIOBAHHS, CTiUHI BOIU

2. Koltysheva D.S. Biotechnology of obtaining electricity in full microbial fuel cell. - Qualifying scientific work, the
manuscript. PhD thesis for obtaining the scientific degree of Doctor of Philosophy in the field of knowledge 16
Chemical and bioengineering in the specialty 162 Biotechnology and bioengineering. - National Technical
University of Ukraine "Igor Sikorsky Kyiv Polytechnic Institute", Kyiv, 2024. The development and research of
renewable energy sources is an urgent scientific and technical task, which is related to the preservation of the
environment. The Paris Agreement (2015) within the UN Framework Convention on Climate Change provides for
the reduction of global warming and the development of technologies to reduce greenhouse gas emissions. Today,
the production of electricity and thermal energy is mainly based on the use of non-renewable energy sources,
such as oil and gas, which cause the emission of greenhouse gases that accumulate in the atmosphere. Microbial
fuel cells are bioelectrochemical systems that make it possible to use microorganisms to reduce the amount of
waste, such as wastewater, while simultaneously generating electricity. Biotechnological electricity generation is
carried out by exoelectrogenic microorganisms by the bioelectrochemical transformation of organic compounds



with the release of electrons at the anode. In Ukraine, microbial fuel cells are being researched by N. B. Holub, L. S.
Zubchenko, and 1. A. Samarukha. Foreign researchers such as Gonzalez, Yadav, Reddy, Sun, etc. consider the use of
microalgae in the cathode chamber of a microbial fuel cell to overcome the need for catalysts. Catalysts and
platinum in microbial fuel cells can cause secondary pollution and increase costs. The use of microbial fuel cells for
the disposal of waste containing high concentrations of organic substances is considered promising. Full microbial
fuel cells are those in which there are microorganisms participating in the generation of electrical energy, both in
the anode and cathode chambers, that is, in full microbial fuel cells there are bioanodes and biocathodes. The aim
of the study is to develop the technological foundations of biotechnological electricity generation in a full
microbial fuel cell. Research methods. Determination of the current and voltage in the full microbial cell was
carried out by voltammetry, the pH of the catholyte was determined by potentiometry. The biofilm was studied by
optical microscopy. The optical density of the catholyte to study the dynamics of biomass growth and the content
of chlorophyll a with microalgae was studied using the spectrophotometric method of analysis. The gravimetric
method was used to determine the amount of biomass. Data processing was carried out using MSExel software.
Schemes were drawn in QCAD. The practical value of the obtained results is as follows: A technological scheme for
obtaining electricity in a full microbial fuel cell and using the accumulated biomass of microalgae has been
developed. The results of the work were implemented in the educational process of training specialists of the
Biotechnology educational program and were used in the preparation and delivery of lectures within the courses
that students master, in particular in "Renewable energy sources", "Bioenergetics" (implementation act appendix
A). The scientific novelty of the obtained results is as follows: for the first time: - the conditions for obtaining a
biofilm on the anode with the periodic application of an external voltage of 3 V have been established; - the
conditions for the formation of a biofilm on the anode and the production of electricity were determined,
depending on the sequence of microalgae introduction into the cathode chamber; - the conditions for obtaining
electricity during the long-term use of full microbial fuel cells have been established. 11 scientific works were
published on the topic of the dissertation, including: 4 scientific articles, of which 3 articles were published in
periodicals included in the Scopus scientometric database, 1 article in a professional periodical, 7 abstracts of
reports at Ukrainian and International conferences. Key words: bioenergy, second generation, renewable energy
sources, biofilm, bioelectricity, microalgae, microbial fuel cell, anaerobic microorganisms, biotechnology,

immobilization, fermentation, electromagnetic field and radiation, wastewater
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IloBHE HaliIMEHYBaHHS IOPUAHNYHOI 0COO0HM: HanjoHnanbHuii TexHi4HMIA yHiBepcuTeT YKpainu "Kuischkuit

NOJIITeXHIYHMI iHCTUTYT iMeHi Irops Cikopcekoro®

Kopg 3a €IPIIOY: 02070921

Micue3HaxoaKeHHS: npocrekT bepecreiicekuit, 6yx. 37, Kuis, 03056, Ykpaina
dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH i HayKK YKpaiHu

InenTudikarop ROR:

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Mapunuenko Jlonita BikTopiBHa

2. Lolita Marynchenko

KBastidikamis: . r. n., crapmmit HaykoBuii cniBpo6itnuk, 03.00.20
InenTudgikarop ORCID ID: 0000-0003-4988-3134
JoparkoBa iHdpopmamnist:

IloBHE HaliIMEHYBaHHS IOPUAHNYHOI 0COOHM: HauionanbHuii TexHiuHMiA yHiBepcuTeT YKpainu "Kuischkuit

NOJIITeXHIYHMM iHCTUTYT iMeHi Irops Cikopcekoro”

Kopg 3a €IPIIOY: 02070921

Micue3HaxoaKeHHS: npocrekt bepecreiicekuit, 6y7. 37, Kuis, 03056, Ykpaina
dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH i HayKu YKpaiHu

InenTudikarop ROR:

VIII. 3aKkJII04Hi BiZoMOCTi
Biacue IlpizBuie Im's I1o-6aTbKOBI Tony6 Haranist BopucisHa

TOJIOBH paju



Biacue IpizBume Im's I10-6aThKOBI Tony6 Haranist BopucisHa

TOJIOBYIOYOTO Ha 3acCiiaHHi
BiznoBigasbHUH 3a MiATOTOBKY Konrumesa Jlina Cepriina
00JIiKOBUX JOKYMEHTIB

PeecTpartop YkpIHTEI

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZIIOBiZaJIbHUM 32 peEeCTpallilo HAayKOBOIi IOpuenko TeTsHa AHatosiiBHA

OisSIIBHOCTI




