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Pedepar:

1. Konrrumesa [1.C. BioTexHo0rist OTpUMaHHs €JIeKTPUKY B [IOBHOMY MiKPOOHOMY IaJIMBHOMY €JIEMEHTI. -
KsanigikauiiiHa HaykoBa Ipals Ha NpaBax pyKomnucy. Jlucepralist Ha 3000yTTsI HAyKOBOTO CTYIIEHS JOKTOpa
¢inocoii 3 ranysi 3HaHb 16 XimiyHa Ta 6i0iHKeHepis 3a cnenianpHicTio 162 BioTexHoiorii Ta 6i0iHXeHepis. -
HaujionanbHui TeXHIYHUI YHIBEPCUTET YKpaiHy «KniBCbKMUM NOJiTEXHIYHUY iHCTUTYT iMeHi Irops CiKopCbKOro»,
Kuis, 2024. Po3po6ka Ta JoCiI)KeHHS BiJHOBJIIOBAJIbHUX JI)KE€peJl €HePrii € akTyaslbHMM HayKOBO-TEXHIYHUM

3aBIIAHHSM, SIKe IIOB’sI3aHe i3 36epe’KeHHSIM CTaHy H0BKis. [Tapusbka yroga (2015) B Mexkax PaMKOBOi KOHBEHI{i



OOH mpo 3MiHy KJiMaTy nepegbayae 3MEHIIEHHS! TEMITIB I71006a/IbHOTO MOTEIJIIHHS Ta PO3BUTOK TEXHOJIOTIH, M0
MalOTh CKOPOTUTHY BUKUIY TTAPHUKOBUX rasiB. Ha cboronHi BUpOGHUIITBO €JIEKTPOEHEPrii Ta Tena0Boi eHeprii
BiZIOyBa€eThCsI IEPEBAXKHO 32 BUKOPUCTAHHS HEBiJHOBIIIOBAJIbHUX JIKE€peJl eHeprii, Takux K HadTa Ta ras, sKi
CIIPUYMHSIIOTh €MICiI0 TAPHUKOBUX ra3iB, 0 KyMYyJIOIOTbCS B aTMOcdepi. MiKpoOHi NaynnBHI €JIEeMEHTH -
6ioes1eKTpOXiMiyuHi cucTeMy, SKi 4al0Th 3MOTY 32 BUKOPMCTaHHS MiKpOOPraHi3MiB 3MEHIIYBaTH KiJIbKiCTb BiIXO/iB,
TaKMX SIK CTiYHi BOAM, 3 OJHOYACHOIO F€HEepalli€lo €JIEKTPUYHOIO CTPYMY BilHOCUTBCSA JIO APYroi reHepariii
6ionanus. BioTexHOIOrYHE TeHEPYBaHHS €JIEKTPUKU 3[ilICHIOIOTh €K30€JIEKTPOreHHI MiKpOOPraHi3aMy 3aBIsKU
6i0€eJIeKTPOXIMIYHOMY [IEPETBOPEHHIO OPTaHiYHMX CIIOJIYK 3 BUAIJIEHHSIM €JIEKTPOHIB Ha aHoZ, B YkpaiHi
IOCJTiIKeHHSIM MIKPDOOHUX NaJMBHUX eJleMeHTiB 3aiimatoTecst: I'osy6 H. B., 3ybuenko JI.C., Camapyxa LA.
3akop/oHHi focHigHuKY, Taki K Gonzalez, Yadav, Reddy, Sun Ta iH., po3ryisijaloTh BUKOPUCTaHHS
MiKpOBOZOPOCTEN B KaTOHI¥ KaMepi MiKpDOOHOTO IIAJIMBHOTO €JIEMEHTA 331715 MTOL0JIaHHS HEOOXiZHOCTI
BUKOPUCTAHHS KaTajisaTopiB. KaTanizaropu Ta niaTuHa B MiKpOOHUX NAJIVBHUX €J1IEMEHTAX MOXKYTh CIIPUYUHSITU
BTOPMHHE 3a0pYyJHEHHS Ta 30i/IbIIyBaTH BUTPATU. [I€PCIIEKTUBHUM € BUKOPMCTaHHS MiKDOOHUX MaJIMBHUX
€JIEMEHTIB [J1s1 yTUJi3alii BifXoAiB, 10 MiCTATb BUCOKI KOHIIEHTpallii opraHiyHux pe4yoBuH. [I0BHUMU MiKPDOOHUMU
[aJIMBHAMMU €JIEMEHTAaMU Ha3MBAIOTh TaKi, B SKUX IIPUCYTHI MiKDOOPraHi3mu, 0 6€pyTh y4acTb B TeHEPYBaHHi
€JIEKTPUYHOI eHeprii, IK B aHOHil TaK i KaTOAHI! KaMepi, TO6TO B MOBHUX MiKPOOHUX IMAJIMBHUX €JIeMEHTax
IIpUCYTHI 6i0aHof Ta 6ioKaTol. MeTo0 NOCiIKeHHSs € pO3p0oOKa TeXHOJIOTIYHUX OCHOB 6i0TEXHOJIOTTYHOTO
OTPUMAaHHS €JIEKTPUKYU B IOBHOMY MIKpOOHOMY IIaJIMBHOMY €JIEMEHTI. MeTOIM OOCiIKeHHS. BU3HaYeHHs cuiu
CTPYMy Ta HAIPyTX B IOBHOMY MiKpPOOHOMY €JIeMeHTi 37iICHIOBaJIM BOJIbTaMIlepOMeTpi€elo, pH KaToiTy BU3HAYaIn
MIOTEHIiOMETpi€lo0. bioIIiBKY LOCIIIKYBaIN METOLOM ONITUYHOI MIKPOCKOIIii. JI7151 JOCiI)KEeHHS TNHAMIKU
IIPUPOCTyY 6ioMacu Ta BMICTy XJI0podilly a ONTUYHY TYCTUHY KaTOJITy 3 MiKPOBOJOPOCTSIMU AOCIIiIPKyBaIU 32
BMKOPHCTaHHS CIEKTPOOTOMETPUYHOIO METOY aHali3y. [Ij1s1 BUBHaY€HHs KiJIbKOCTi 6i0Macu BUKOPUCTOBYBAJIN
rpaBiMeTpuyHu MeToz. O6po6Ky AaHUX 37iICHIOBaIN 32 BUKOPUCTaHHS IIporpaMHoro 3abesnedeHHs MSExel.
Kpecnennda cxem 3gificHioBany B QCAD. [IpakTudHe 3Ha4€HHS OTPMMAaHUX PE3YyJIbTATIB [10JIAra€ B HACTYIIHOMY:
P03p0671€HO TEXHOJIOTIYHY CXeMY OJlep>KaHHS €JIEKTPUKU B IOBHOMY MiKpOOHOMY IIaJIMBHOMY €JIEMEHTI Ta
BUKOPUCTAHHS HAapOlIEeHOoi 6iomacu MikpoBogopocTeil. Pe3ybTaTi po60TU BIIPOBAIKEHO B HABYAJIbLHUI IIPOLEC
migrotoBKu ¢axiBIiiB OCBITHROI Mporpamu BioTexHoJIorii Ta BUKOPUCTAaHI ITPY MiATOTOBIIi i BUKJIaJaHHI JEKIIiil B
Me>Kax KypcCiB, sIKi OIIaHOBYIOTb CTYJE€HTH, 30KpeMa Yy «BifHOBIIIOBaHI Akepesa eHeprii», «bioeHepreTuni» (akr
BIIPOBAPKEHHS 1OJATOK A). HaykoBa HOBU3HA OTPMMAHMX PE3YJIbTATIB NOJISITA€ B HACTYIIHOMY: BII€pLIE: -
BCTAHOBJIEHO YMOBU OTPMMAaHHSI 0iOIIiBKY Ha aHO/| 32 3aCTOCYBaHHS ME€PiOANYHOTO NPUKIIAIaHHS 30BHIIIHBO]
Hanpyru y 3 B; - Bu3HaueHo yMoBY (OpMYyBaHH: GiOIJIiBKY Ha aHO/] Ta NPOAYKYBAHHS €JIEKTPUKU B 3aJI€5KHOCTI Bif,
IIOCJIiIOBHOCTI BHECEHHSI MiKPOBOJOPOCTEH B KATOAHY KaMepy; - BCTAHOBJIEHO YMOBY OTPUMAaHHSI €JIEKTPUKU [1pU
TPUBAJIOMY BUKOPUCTAHHI TIOBHMX MiKpOOHMX NAJIMBHUX €JIEMEHTIB. 32 TEMOIO AucepTalii ony6sikoBaHo 11
HAyKOBUX IIpallb, B TOMY YMCJIi: 4 HAYKOBI CTATTi, 3 IKUX 3 CTATTi ONy0JIiKOBaHI B [1€PiOAMYHUX BUJAHHSIX, 10
BXOZSITh 10 HAYKOMETPUYHOi 6a3u Scopus, 1 cTaTTs B (paxoBOMY I1€PIOJUYHOMY BUIaHHI, 7 T€3 AOIOBiAeN Ha
BCEYKPAIHCbKUX Ta MKHapogHuX KoHpepeHLisax. Kio4oBsi cioBa: 6ioeHepreTrka, Apyra reHepatis,
BiZTHOBJTIOBAJIbHI [I3Kepesia eHeprii, 6ioTtiBKa, 6ioesieKTprKa, MiKpOBOJPOCTi, MiKDOOHUI IMAJTMBHUM €JIEMEHT,
aHaepoOHi MiKkpoopraHizamu, 6i0TexHoJIOris, iMMOOii3allisi, 36pOJKyBaHHs, €JIEKTPOMarHiTHe MoJe Ta

BUIIPOMIHIOBAaHHS, CTi4HI 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 I. 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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KBasigikamis: k. r. u., fou.

InenTudikarop ORCHID ID: 0000-0002-8296-7519
JoparkoBa iHdpopmamnist:

IloBHe HaliIMeHYBaHHS IOPUAHUYHOI 0COOH: HauioHanbHuii TexHiYHMIA yHiBepcuTeT YKpainu "KuiBchkuit

MOJIITEXHIYHUM IHCTUTYT imMeHi Irops CikopcpKoro”

Kopg 3a €IPIIOY: 02070921

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

Cdepa ynpaBitiHHS: MiHicTepCTBO OCBITH i HayKy YKpaiHu

Inentudikarop ROR:

CeKTop HayKH:. YHIBEPCUTETCHKUIL

BaacHe IlpizBume Im'st I10-6aThKOBI:
1. Mapun4enko Jlomita BikTopiBHa

2. Lolita Marynchenko

KBasigikamis: k. 1. u., crapumii HayKoBUii CIiBPOGITHUK
Imentudikarop ORCHID ID: 0000-0003-4988-3134
JoparkoBa iHdpopmamnist:

IloBHe HaliIMeHYBaHHS IOPUAHYHOL 0CO0H: HanjioHanbHu# TexHiuHuil yHiBepcuTeT Ykpainu "KuiBchKuit

MOJITEXHIYHU IHCTUTYT iMeHi Irops Cikopcekoro”
Kog 3a €IPIIOY: 02070921
Micue3HaxoaKeHHS: npocnekT Bepecreiicekuii, 6yg. 37, Kuis, 03056, Ykpaina

dopma ByacHOCTI: [lepxasna



Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu
InenTudikarop ROR:

CeKTOop HayKH: YHIBEPCUTETCHKUI

VIII. 3akar04Hi BimoMocTi
Bsacue IlpisBume Im'st [To-6aTbKOBI Tony6 Haranis Bopucisna
rOJIOBH pajgu

BaacHe IlpizBuie Im's [10-6aTbKOBI Tomy6 Haranis Bopucisna

rOJIOBYIOYOrO Ha 3aCifiaHHi

BigmoBimasibHU 32 MiATOTOBKY Konrumesa Jlina CepriiHa

00JIIKOBHX JJOKYMEHTIB

PeecTparop VkpIHTEI

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZITIOBiJaJIbHUM 32 PEECTpalLilo HayKoBoOi IOpuenko TeTsHa AHaToiiBHA

OisSIIBHOCTI




