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1. Bopucos . O. «leniTpudikaris Ta CynyTHi TeXHOJIOTi4HI IIpoLecu y 6iodinbTpi 115 gereHTpasizoBaHol
IiAroTOBKY NUTHOI Bogu». — KBanidikaujilfina HaykoBa po60Ta Ha IpaBax pykonucy. Jluceprauis Ha 30006y TTs
CTyIleHsI IoKTopa ¢inocodii 3a crnenianbHicTio 161 XiMiyHi TeXHOJIOTII Ta iH>KeHepist. — YKpaiHCbKUH ep>KaBHUN
YHIBEpCUTET HayKHU i TexHoJorii, [JHinpo, 2026. Jlucepraliiiny po60Ty BUKOHaHO Ha KadeIpi TEXHOJIOTIi
HEOPTraHiYHUX PEYOBUH Ta €KOJIOTii YKpaiHChKOro JepKaBHOTO YHIBEPCUTETY HAyKH i TEXHOJIOTIN. [lucepTalio
IIPUCBSIYEHO BUPIlIEHHIO ITPO6JIEMU CTBOPEHHS €(PEKTUBHOTO, HAMIiIHOTO, IOCTYIIHOTO BOJIOOUYNCHOTO ITPUCTPOIO
[IepCOHAJIbHOTO BUKOPUCTAHHS IJ1s1 OTPUMAaHHS SIKICHOI IMTHOI BOJY i3 BOOY IyKepeJl JelleHTPasi3oBaHOTO
BOZOCIIOKMBaHHS, 10 3a0pyiHEeHi HiTpaTamu. AKTyasibHICTb pOOOTH 3yMOBJIEHA ITOTPEOO0IO0 Y NOCIiIPKeHH] Tpo1ieciB
i po3po01i BiANIOBIHOTO yCTAaTKyBaHHS [J1s1 peaisalii crnocoby 6i0s0riuHo-QinbTpaLiiHOrO 3HW>KEHHS BMICTY
HITpAaTiB i CYNyTHIX JOMIIIOK y BOZi 3 AELEHTPAIi30BaHUX IpKepel IPUJIaloM NEPCOHAILHOIO BUKOPUCTAHHSA TUITY
point-of-use (POU) nJis 3ano6iraHHs pu3uKaM rpOMatiCbKOroO 3[J0POB’S MIJIIXOM 3a6e31e4eHHs CTiKOi 6e3reKu

nuTHOI Bogu. O0'€KT NOCIIIIPKEHHS — [IPOLeC KOMIIJIEKCHOTO OYMILEHHS BOIY Bin HiTpartiB, cynbdaris, conein



JKOPCTKOCTI Ta il KOHAULIOHYBaHHA B JIOKasbHiA cuctemi POU. [IpegMeT nociigKeHHs — 3aKOHOMIPHOCTI
IapasesibHOTO NPOTiKaHHS MiKpo6ioyoriyHuX (meHiTpudikalis, cyabdarpenykuis) i Gizuko-xiMiyHUX
(moM’sikieHHs, 6yJ1b0aIIKOBO-IIJIiBKOBA €KCTPaKLis) mpoueci y 6io¢insTpi POU Ta ix BIIJIMB Ha SIKICTh OYMILEHO]
BOJU. Y BCTYIi OGI'PYHTOBAHO aKTyasbHICTb AUCEPTaLiliHOI po60TH, CHOPMYJILOBAHO METY, 33/1a4i, 06 €KT i mpeameT
IOCJIiZIPKE€Hb, BUCBITJIIEHO HAYKOBY HOBM3HY Ta ITPAaKTUYHE 3HAYEHHS! OTPUMAHUX Pe3yJIbTaTiB, HABEIEHO 3B5130K
pOOOTH 3 iHIIMMU HAYKOBOMU TEMaTHMKaMU Ta IPUBELIEHO 0COOMCTHI BHECOK 31,00yBaya. [lepmuiil posnin
Iycepralii BUCBIYye TpobsieMy 3a6pyQHEHHS [IPUPOLHUX BOJL, HITpaTaMu, BHACILOK [IOPYIIEHHS 30a/1aHCOBAaHOTO
[IPUPOJHOrO LUKILY @30Ty i PO3KpUBAE IIAXY i BUPILIEHHS [JIs BOJO CIIOXKMBAYiB 11032 MEXKaMU LIEHTPasi30BaHOTO
BOJIOIIOCTa4YaHHs. Y APYroMy po3fijii eTajbHO ONKUCAHO KOHCTPYKILiIO Ta IPUHLIUI pOOOTH PO3PO6IEHOro
J1abopaToOPHOro MPOTOTHUITY JeHiTpudikyrouoro 6iodinbrpa. Annaparypa Mae riopuiHy KoHQIrypariio 3 NoeJHaHHIM
HU3XiJHOTO Ta BUCXiZHOTO MOTOKIB, 10 J03BOJIsI€ (POPMYBATU HEOOXiIHI (PYyHKLiOHAIBHI 30HU. TpeTiit po3ain
IIPUCBSIYEHO JOCTIIKEHHIO pOOOTH NPOTOTUITY 6i0(]isbTpa Ta OOIPYHTYBAHHIO TiJPaBIidYHOTO PEKUMY BUTICHEHHS.
JloBeneHo, 1110 nepexiy, Bif, 6e3repepBHOro IPOTOYHOTO PEXUMY [0 MOPLiHOTrO (BUTICHIOBAJILHOIO) I10J1a4i BOAU €
KPUTAYHO BKJIMBUM JJ151 3a1106iraHHs KosibMaralii QibTpyBasbHOrO 3aBaHTXKEHHS 6iomMacolo. Y 4eTBepTOro
PO31iJi MPOBENEHO NeTalbHE NOCIiIKEHHS KIHeTUKHU IIpoLecy AeHiTpudikauii. Ha ocHOBi MaTeMaTH4HOTO
MOJEJIIOBaHHS Ta aHaJIi3y eKCIIepPUMEHTAIbHUX JAHUX BCTAHOBJIEHO, 1110 6i0JIoriyHe BiHOBJIEHHS HITpaTiB 10
MOJIEKYJISIPHOTO a30Ty B JaHil CUCTEMI MifIOPAIKOBYETbCS KiHETULI] I1EPIIOro NOPAIKy. I1'saTnii po3nin
IIPUCBSIYEHO AOCIIPKEHHIO NIpoLecy cyabdaTpenyKLii, SKUil akTUBY€ETbCS B 6i0(iNbTPi NPY HAAJIUIIKY OPraHiuHOTo
cyOCcTpaTy Ta HasiBHOCTI cysib(artiB y BUXifHii Boi. [llocTril po3aia MiCTUTb pe3yJIbTaTU LOCJIiIPKEHHS IPOLeCy
3HIKEHHS KaJlblieBOI )KOPCTKOCTI. TeopeTu4HOo Ta eKcliepruMeHTaIbHO OOIPYHTOBAHO, 1110 6i0JIOTiYHi Ipolecu B
6i0QinbTPi CyNIPOBOAKYIOTHCSI HAKOIIMUEHHSIM TiIpOKapOOHaT-i0HIB Ta riipoKcu-ioHiB. CbOMUI po3ain
IIPUCBSIYEHO JOCIiIKEHHIO MTPOLIECY OCBITIEHHS BOAU METOIOM Oy/Ib0alKOBO-TIIiBKOBOI eKCTpakii. Bnepie y
dinbTpi POU peanizoBaHo QiHilIHE KOHAUIIOHYBAaHHS IUTHOI BOAY LIUM METOLOM. BocbMuii po3isn onucye
PO3pOOKY Ta AOCJIIPKEHHS TiApOJHaMIYHOTO jo3aTopa 6aKTepiaabHOro XUBJIEHHS. 3allpOIIOHOBAHO iHHOBALIMHU
IIPUCTPIiH, SIKUH He NIOTpedye €JIEKTPOSKUBIJIEHHS Ta €JIEKTPOHHUX KOMIIOHEHTIB, 110 3abe3edye Horo HalillHiCTh Ta
IOCTYIIHICTb. 3alIpONIOHOBAHA TEXHOJIOTiS Ta KOHCTPYKLisl JeHiTprudikyrouoro 6iodinbrpa g03B0JISIIOTE CTBOPUTU
edeKTUBHUI, aBTOHOMHU Ta EKOHOMIYHO BUTIAHUI MPUCTPIN [J1sI IEeeHTPaTi30BaHOTO BOJOOYUIIEHHSI, 1110
BUpillye po6seMy 3a6pyQHEHHS [IUTHOI BOJY HiTpaTaMy B YMOBax BiZJICYTHOCTI LIeHTpali3oBaHUX Mepex. Kito4osi
CJIOBa: MiArTOTOBKA MUTHOI BOAM, SKiCTh BOAM, NeHiTpudikaliis, HiTpatu, eKCTpaklis, 6ioMmaca, 1o6puBa,
PO3YMHHUKHY, PEAKIIisl BUiJIEHHS KUCHIO, CITPOTUB KOPO3ii, 3BBOPOTHUIT OCMOC, iOHHUI1 OOMiH, BiTHOBJIEHHS

cynbdarti, 6i0QinbTpy 1151 TOUKU BUKOPUCTAHHS.

2. Borysov L. O. “Denitrification and Related Technological Processes in a Biofilter for Decentralized Drinking
Water Treatment.” - Qualifying scientific work submitted as a manuscript. Dissertation submitted for the degree
of Doctor of Philosophy in Specialty 161 Chemical Technologies and Engineering. - Ukrainian State University of
Science and Technologies, Dnipro, 2026. The dissertation research was carried out at the Department of Inorganic
Substances Technology and Ecology of the Ukrainian State University of Science and Technologies. The
dissertation was carried out at the Department of Inorganic Substance Technology and Ecology of the Educational
and Scientific Institute "Ukrainian State University of Chemical Technology" of the Ukrainian State University of
Science and Technology. The dissertation is devoted to solving the problem of creating an effective, reliable, and
accessible personal water purification device for obtaining high-quality drinking water from decentralized water
sources contaminated with nitrates. The relevance of the work is determined by the need to study the processes
and develop appropriate equipment to implement the biological-filtration method for reducing nitrate content and
accompanying impurities in water from decentralized sources using a point-of-use personal device, thereby
preventing public health risks by ensuring the sustained safety of drinking water. Object of study: The processes of
comprehensive water purification from nitrates, sulfates, hardness salts, and its conditioning in local POU (Point-
of-Use) systems. Subject of study: The patterns of the parallel occurrence of microbiological (denitrification,
sulfate reduction) and physicochemical (softening, bubble-film extraction) processes in a POU biofilter and their
impact on the quality of purified water. The introduction substantiates the relevance of the dissertation,



formulates the goal and tasks, defines the object and subject of the research, highlights the scientific novelty and
practical significance of the results obtained, outlines the connection of the work with other scientific topics, and
presents the author's personal contribution. The dissertation justifies the problem of natural water contamination
with nitrates caused by the disruption of the balanced natural nitrogen transformation cycle. It describes the
impact of consuming drinking water with excessive nitrate concentrations on human health and the consequences
of long-term consumption of nitrate-contaminated water. Chapter 2 details the design and operating principle of
the developed laboratory prototype of a denitrifying biofilter. The apparatus features a hybrid configuration
combining downward and upward flows, allowing for the formation of necessary functional zones. Chapter 3 is
dedicated to studying the operation of the biofilter prototype and substantiating the displacement hydraulic
regime. It is proven that the transition from a continuous flow regime to a batch (displacement) water supply mode
is critically important for preventing the clogging of the filter media with biomass. Chapter 4 presents a detailed
study of the kinetics of the denitrification process. Based on mathematical modeling and analysis of experimental
data, it is established that the biological reduction of nitrates to molecular nitrogen in this system follows first-
order kinetics. Chapter 5 focuses on the study of the sulfate reduction process, which activates in the biofilter
when there is an excess of organic substrate and the presence of sulfates in the inlet water. Chapter 6 contains the
results of the study on the process of reducing calcium hardness. Theoretically and experimentally, it is
substantiated that biological processes in the biofilter are accompanied by the accumulation of bicarbonate and
hydroxide ions. Chapter 7 is dedicated to the study of the water clarification process using the bubble-film
extraction method. For the first time in a POU filter, final conditioning of drinking water using this method was
implemented. Chapter 8 describes the development and study of a hydrodynamic doser for bacterial nutrients. An
innovative device is proposed that requires no electricity or electronic components, ensuring its reliability and
accessibility. The proposed technology and design of the denitrifying biofilter allow for the creation of an effective,
autonomous, and economically viable device for decentralized water purification, solving the problem of drinking
water contamination with nitrates in the absence of centralized networks. Keywords: drinking water treatment,
water quality, denitrification, nitrate, extraction, biomass, fertilizers, solvents, oxygen evolution reaction,

corrosion resistance, reverse osmosis, ion exchange, hardness, sulphate reduction, point-of-use biofilter.
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VIII. 3aKkJIr04Hi BiZoMOCTi
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rOJIOBM pajau
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roJIOBYIOYOroO Ha 3acigaHHi

BiamoBiganbHHUE 32 MiZITOTOBKY Bopucos Isan OnexcanipoBuy
00JIIKOBHX JJOKYMEHTIB

PeecTparop IOpueHko TetsiHa AHaTOJiiBHA



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

JisiIbHOCTI




