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Pedepar:
1. Inceprauiiina po6oTa npeacTaBsie COO0I0 3aKiHU€He HAayKOBE JOCTIIKEHHS], B IKOMY PO3B'SI3aHO aKTyajlbHe

HAyKOBO-TIPUKJIAJHE 3aBIaHHS LOJI0 BUBYEHHS Ta BILOCKOHAJIEHHS TEXHOJIOTTYHOTO [IPOLeCy BUPOOHULITBA TUTHOI

YMOBax BOEHHOT'O CTaHy Ta HaI3BUYaHUX CUTYallill iHIIOTO XapakTepy. Y JUcepTaLiliHiil poboTi 3a3HaY€HO, 110



CKJIaJl, PiYKOBOi BOAU B MicCIli TMUTHOTO BOJ03a60py JJHINpoBChKOi BOJONPOBiAHOI cTaHIii MicTa KueBa 3a
MPiOPUTETHUMU XiMiYHUMU NTOKa3HUKaMU NPOTArom 2022-2023 pp. NOCTYNOBO MOTipIIMBCS. 3a3HaYeHE Pa3oM i3
3MiHaMM BUMOT 10 SIKOCTi IUTHOI BOJY Y II€Piof, BOEHHOIO CTaHY BIUIMHYJIM HA TEXHOJIOTIYHUN [IPOLIEC
BMPOOHULITBA TMTHOI BOAY. MeHIIa BeJIMYMHA CIiBBiIHOUIEHS 403U XJIOPUY ABOXBAJIEHTHOTO 3aji3a 10 403U
IioKCcUy XJI0PY € YUHHUKOM YTBOPEHHS B IUTHIN BOJi 6iIbLIOI KiJIbKOCTI XJIOPUTIB, 110 € NIPiOPUTETHUMU
NOOIYHUMU NIPOJYKTaMU 3HE3aPasKeHHsI IiOKCUIOM XJIOpY. BcTaHOBIIEHO, 110 Micjist 0OpOOKY MUTHOI BOJY 10
3MillyBada JiOKCUAOM XJIOPY Ta XJIOPULOM IBOXBAJIEHTHOIO 3ajli3a B)Ke€ Ha BUXOZ] 31 3MilllyBaya CIIOCTEPIraeThC
CYTTEBE 3HIDKEHHSI KOHLeHTpallii fiokcuay xaopy (Ha 60-65 %) Ta nocTymnose ii 3MeHIIeHHS y BOJi MTiCJIsl HACTYITHUX
BOJOIPOBIIHUX OYMCHUX CIIOPY], — BifCTiHMKIB Ta PinbTpiB (e Ha 10-20 %). [Ipu pboMy Ha BXOJi Y 3MilllyBay
BUSBJISIETHCSI MAKCMMAaJIbHA KOHIIEHTPALlisl XJIOPUTIB B UTHIN BOAi (YTBOPIOIOTHCS Y KisbKocTi 40-60 % Bix
IEPBUHHOI 1034 AiOKCUTY XJIOPY), @ TOTiM BOHA 3HMKYETHCSI BHACJIIOK epebyBaHHs BOAU Y 3MilryBadi (Ha 15-90
%), BiIICTIIHUKY Ta WIBUIKOMY HimaHomy ¢inbtpi (Ha 20-60 %). ITicist BToprHHOI 06POOKM [[iOKCUIOM XJIOPY
(3mificHI0€THCS Ticas GinbTpiB Ta nepen PUB) fioro KoHLEHTpALlisl y BOAi HE3HAYHO 301/IbLIYETHCS, & IIOTIM
IIOCTYIIOBO 3MEHIIYETHCS Y BOJOBO/I (CepelHbOPiUHA KOHLEHTpallisl y Boi Bogosoay — 0,160 mr /). [IpoTsirom
TPaHCIOPTYBaHHS MUTHOI BOAY BOJOBOMIOM JIOBXKMHOIO 2 KM Ta PO3MNO/iJIbHOI0O MEPEKEIO BMICT IiIOKCUTY XJIOPY
3HUXKYETHCA y 2 Pa3y, a KOHLIEHTPALlisg XJIOPUTIB HE 3MiHIOETbCS. BCTaHOBIIEHI JIiHINHI 3aJ1€5KHOCTI BMICTY XJIOPUTIB
y BOJIi Ha BXOJi y 3MilllyBa4 Ta MNEPBUHHOI 403U JiOKCUAY XJIOPY, 3MiHM XJIOPUTIB Y BOA1 Mi’K BUXOJIOM Ta BXOJOM Y
3MilllyBay Bifl 4031 XJIOPHOTO 3aJ1i3a, KOHLEHTPAaLil XJIOPUTIB y BOZi pO3NOAIIILHOI MEPEXKI Bill IOrO KOHLIEHTpaLii y
BOJIi HAa BUXO/i 3i 3millyBaua. Pe3ysipTaTamMmu IpoBeI€HOTO KOPEJSLIiIHOTO aHali3y BCTAHOBJIEHO 3B'SI30K MiX
KOHILIEHTpAalli€elo XJIOPUTIB y IUTHIl BOJIi CIIOKMBayYiB Ta 3a6pyAHEHHSIM PiuKOBOi BOJY B Miclii Bof03abopy
MIKpOOpraHi3aMamu Ta OPraHiYHUMU PeYOBMHAMU. BcTaHOBJIEHA HAsIBHICTD WOPIYHMX (PIIYKTyaLill IKOCTi MUTHOI
BOJY Y PO3MOJiNbHIN Mepexi 32 MiKp0o06ioJIOTiYHMMU NTOKa3HMUKAMHU, 110 NTOTpebye BUKOPUCTAHHS JOOATKOBOTO
MeTO[y iX MiHiMi3alii 6;1M3bKO BOX MICSLIB y TEIJINI [1epiof, pOKy. 3arajJoM 3aCTOCYBaHHS IOKCUTY XJIOPY Ta
XJIOpUZY IBOXBAJIEHTHOIO 3ajli3a 3aMiCTh XJIOPYBaHHS 3 [IP€AMOHI3alli€l0 Ha BOJOIPOBIHIN CTaHIIii J03BOJINIIO:
3HM3UTH KiJIbKICTb PEareHTiB, 110 3aCTOCOBYIOTHCS 3 5 [10 4; BiIMOBUTUCS BiJ, BAKOPUCTaHHS TPbOX TOKCUYHUX Ta3iB
(030HY, XJI0pY Ta aMmiaky); SMEHIINTY BMiCT 3aJINIIKOBOTO aJIIOMIHII0 y UTHIN BOMi; CyTTEBO 36iNbINUTU
eeKTUBHICTb OUMIIEHHS BOAU BiJ OpraHiYHMX PEYOBUH, 30KPEMA, B CEPEIHbOMY 32 XIMiUHUM CIIOKMBAHHSIM
KUCHIO — Oifbllle HiX y 2 pa3u. Po3po6seHo MaTeMaTUYHi MOJeJIi, SIKi 4al0Th MOXJIUBICTb KEPYBAaTH TEXHOJIOTTYHUM
[IPOLIECOM OGPOOKY TIOBEPXHEBOI BOJIM 3 METOI0 OTPMMAaHHS 6akKaHMX XapaKTepPUCTUK SIKOCTI MATHOI BOJU 3a
IpiopuTeTHUMU NIOKa3HUKAaMU. Y pasi 3icTaBieHHs PakTUIHNX [IapaMeTpPiB TEXHOJIOTIYHOTO MIPOLEeCy 3 JaHUMU
MoJeJsieil MOXKHa BU3HayaTH CTYIiHb 3a0pyJHEHHs IUTHOI BOJIM XJIOPUTAMU Ha OKpEMUX eTanax ii 06pobku Ta
TPaHCIIOPTYBaHHS. BUKOPUCTOBYI0UY BIOCKOHAJIEHY HAMU YECBKY METOJMKY OL[iHKY PU3UKIB, 10 € IHCTPYMEHTOM
D715l YIIPABJIiHHS pU3MKAMM CUCTEMHU [IUTHOTO BOJIONIOCTAYaHHSI, 3'SICOBAHO, 110 3-TIOMiX 3-X BapiaHTiB peareHTHOI
00pOo06KY JuIle TPeTi (1oBiliHa 06pobKa iOKCHUIOM XJI0PY, XJIOPHOM [IBOXBaJIEHTHOTO 3aJ1i3a, CyJIbdaToM
AJIIOMIHIIO Ta XJIOPOM) CIIpUsie HalbiNbIIOMY 3HMKEHHIO PU3UKY He6e3eku NUTHOI Boau. ONTHUMI3allis npouecy
BMPOOHUILITBA TMTHOI BOAY MOBUHHA 6a3yBaTUCS HAa YIOCKOHAJIEHH] MifxoAiB Ao ii BUpoGHUYOTo KOHTPOJIIO. Bniepie
PO3p0o06JIeHi IPUHIMITY BUPOOHNYIOr0 KOHTPOJIIO SIKOCTI IIMTHOI BOAM B YMOBax BOEHHOI arpecii p¢d npotu Ykpainu.
3anpornoHoBaHa METOIMKA KOHTPOJIIO SIKOCTi IMTHOI BOAM NpU3BeJie 40 3HIKEHHS BUTPAT Ha J1ab0paTOpHi

IOCJIiIKEHHS.

2. The dissertation is a completed scientific study in which an actual scientific and applied task is solved regarding
the study and improvement of the technological process of drinking water production from a surface water source
in the case of its treatment with chlorine dioxide and ferric chloride in the conditions of martial law and
emergency situations of a different nature. In the dissertation, it is stated that the composition of the river water
at the place of drinking water intake of the Dnipro water station of the city of Kyiv according to priority chemical
indicators during 2022-2023 gradually deteriorated. This, along with changes in drinking water quality
requirements during the martial law period, affected the technological process of drinking water production. The
smaller ratio of the dose of ferrous chloride to the dose of chlorine dioxide is a factor in the formation of more
chlorites in drinking water, which are the priority byproducts of chlorine dioxide disinfection. It was established



that after treatment of drinking water to the mixer with chlorine dioxide and ferric chloride already at the outlet of
the mixer, there is a significant decrease in the concentration of chlorine dioxide (by 60-65%) and its gradual
decrease in the water after the subsequent water treatment facilities - settling tanks and filters (more by 10-20%).
At the same time, the maximum concentration of chlorites in drinking water is detected at the entrance to the
mixer (they are formed in the amount of 40-60% of the initial dose of chlorine dioxide), and then it decreases due
to the presence of water in the mixer (by 15-90%), a settling tank and a quick sand filter (by 20-60%). After the
secondary treatment with chlorine dioxide (carried out after the filters and before the RCV), its concentration in
the water increases slightly, and then gradually decreases in the water supply (the annual average concentration in
the water supply is 0.16+0 mg/1). During the transportation of drinking water through a 2 km long water pipeline
and distribution network, the chlorine dioxide content is reduced by 2 times, and the concentration of chlorites
does not change. Linear dependences of the content of chlorites in the water at the inlet of the mixer and the
primary dose of chlorine dioxide, changes of chlorites in the water between the outlet and the inlet of the mixer on
the dose of iron chloride, the concentration of chlorites in the water of the distribution network on its
concentration in the water at the outlet of the mixer were established. The results of the correlation analysis
established a connection between the concentration of chlorites in consumers' drinking water and the
contamination of river water at the point of water intake by microorganisms and organic substances. It was
established that there are annual fluctuations in the quality of drinking water in the distribution network according
to microbiological indicators, which requires the use of an additional method of minimizing them for about two
months in the warm period of the year. In general, the use of chlorine dioxide and ferric chloride instead of
chlorination with preammonization at the water supply station made it possible to: reduce the number of reagents
used from 5 to 4; abandon the use of three toxic gases (ozone, chlorine and ammonia); reduce the content of
residual aluminum in drinking water; to significantly increase the efficiency of water purification from organic
substances, in particular, on average, in terms of chemical oxygen consumption - more than 2 times. Mathematical
models have been developed that make it possible to manage the technological process of surface water treatment
in order to obtain the desired characteristics of drinking water quality according to priority indicators. If the actual
parameters of the technological process are compared with the data of the models, it is possible to determine the
degree of contamination of drinking water with chlorites at individual stages of its processing and transportation.
Using our improved Czech risk assessment methodology, which is a tool for managing the risks of the drinking
water supply system, it was found that out of the 3 reagent treatment options, only the third (double treatment
with chlorine dioxide, ferric chloride, aluminum sulfate, and chlorine) contributes the greatest reduction in the risk
of drinking water hazards. Optimizing the drinking water production process should be based on improving
approaches to its production control. The principles of production control of the quality of drinking water were
developed for the first time in the conditions of military aggression of the Russian Federation against Ukraine. The
proposed method of drinking water quality control will lead to a reduction in laboratory research costs.
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ciyk6u YKpaiHnu 3 Hai3BU4YallHUX cUATyaliil Ta HalioHanbHOI akafemii Hayk YKpaiHu
Kopg 3a €IPIIOY: 02572508

Micue3HaxoaKeHHS: npocnekt Hayku, 6ya. 37, Kuis, 03028, Ykpaina

dopma BracHOCTI: JlepxaBHa

Coepa ynpaBiriHHS: HaujoHanbHa akazemist HayK YKpaiHu

InenTudikarop ROR:

CeKTop HayKH: AkaneMivHuit

PeuenseHTu

BaacHe IlpizBume Im's I10-6aTbKOBI:
1. BoitoBuy4 IBaH BacunroBuu

2. Ivan Voitovych

KBasigikamis: . t. u., 06.01.02

InenTudikarop ORCHID ID: 0000-0002-1543-3955



JoparkoBa iHdpopmamnist:

IIoBHe HaﬁMeHyBaHHH lopn,zmqﬂoi 0COOM: [HCTUTYT BOOgHUX ITpob6sieM i mesniopanii HanioHanbHOi

aKkazeMii arpapHUX HayK YKpaiHu

Koz 3a €JIPIIOY: 01018947

MiCI.IGSHaXO,IL)KeHHH: ByJI. BacusbkiBebka, 6ya. 37, Kuis, 03022, Ykpaina

dopma Bi1acHoCTI:

Cdepa ynpaBiriHHS: HaujoHanbHa akazieMis arpapHux HayK YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

CeKTOop HayKH: AkafeMidHuiT

VIII. 3aKkJII04Hi BiZoMOCTi

BiiacHe IIpizBuie Im'sa ITo-6aTbKOBI

roJIOBH pagu

BiiacHe IIpi3Buie Im'sa ITo-6aTbKOBI

rOJIOBYIOYOrO Ha 3acigaHHi

BignoBigasibHuUI 3a MiATOTOBKY

00JIIKOBHX JOKYMEHTIB

PeecTparop

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZIOBiZasIbHUM 3a peeCTpallilo HAayKOBOIi

OisIIBHOCTI

BnacoBa Onena BeniamiHoBHa

Bnacosa Onena BeniamiHoBHa

[ITleBueHKO AHATOJIIN

VKpIHTEI

FOpuenko TetsiHa AHaToJiiBHA



