O0Js1ikoBa KapTKa aucepTaii

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iKOBHI HOMep: 0419U005218
Oco006J1uBi TO3HAYKH: BinKpura

JaTa peecrtpauii: 11-12-2019

Craryc: 3axumeHa

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. TBepmoxsi6 Mapis MukosnaiBHa

2. Tverdokhlib Mariia M.

KBasmigikamis:

InenTudikarop ORCID ID: He 3acrocosyerbcs
Bup, pucepranii: kanguzaar Hayk
AcnipaHTypa/JIOKTOpPaHTypa: Tak

IIIn¢dp HayKoBOi cHeniaJabHOCTI: 21.06.01

Ha3Ba HayKoBOi cIeniaJbHOCTI: Exonoriyna 6esneka

T'anyss / ramysi 3HaHB. He 3aCTOCOBYETHCS

OcBiTHBO-HayKOBa Mporpama 3i creniaJbHOCTI: He 3acTocoByeTbCs

JaTa 3axHcTy: 10-12-2019

CnenianbHICTB 32 OCBIiTOXO: Ex0J10Tisl Ta 0OXOPOHA HABKOJIMIIHLOTO CEPEIOBUIIA

Micue po6otu 3,qo6yBaqa: HanjionasnpHui TeXHIYHUI YHIBEPCUTET YKpaiHU "KniBCbKUM MO TEXHIYHUN

iHcTuTyT imeHi Irops Cikopcbkoro”

Kopg 3a €IPIIOY: 02070921

Micue3HaxoaKeHHS: npocnekt [Tepemory, 37, M. KuiB, Kuiscbka 0631., 03056, Ykpaina

dopma ByracHOCTI:

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBiTH i HayKu YKpaiHu

InenTudgikarop ROR: He zacrocosyerscs



I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
Iudp cnenianizoBaHoi BYU€HOI pagHy (pa30Boi creniaai30BaHOl BYEHOI pagu). [l 26.002.05

IloBHe HaliIMeHYBaHHS IOPUAHYHOL 0C00H: HanjioHanbHuit TexHiuHuil yHiBepeuTeT Ykpainu "KuiBchKuit

NOJIITEXHIYHUI iHCTUTYT iMeHi Irops CiKopcbKOro" IHCTUTYT €HEPro36epeKeHHs Ta €EHEPrOMEHEIKMEHTY
Kopg 3a €IPIIOY: 247571500

Micue3HaxoaKeHHS: ByJ1. Bopmariseska 115, M. Kuis, KuiBceka 06s1., 03056, Yrpaina

dopma BaacHOCTI:

Cdepa ynpaBitiHHS: MinictepcTBo oCBiTH i HayKu YKpainu

InenTugikarop ROR: He zacrocosyerscs

IV. BizomocTi nipo nmiznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
BUKOHaHO JHUCEPTALil0

IloBHe HaliIMEeHYBaHHS IOPUAHYHOL 0CO0M: HarionanbHuil TexHiuHMi yHiBepcuTeT YKpainu "KuiBchKuii
MOJIITEXHIYHM IHCTUTYT imMeHi Irops Cikopcpkoro”

Kopg 3a €IPIIOY: 02070921

MicueSHaxo,T.pKeHHﬂ: npocnekt [Tepemory, 37, M. KuiB, Kuiscbka 0671., 03056, Ykpaina

dopma BaacHOCTI:

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH | HayKy YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs

V. BimomocTi npo gucepraniio
Moga guceprariii:
Koau TemaTHYHHUX PyOpHK: 70.27.13, 87.33.35

Tema guceprauii:
1. InTencudikauis npoecis OYMIIeHHs BOAU Bif] CIIOJIYK 3aJ1i3a Ta MapraHLjo.

2. Intensification of water purification processes from iron and manganese compounds.

Pedepar:

1. lucepTauiiiHa po60oTa nmpucBsYeHa po3pooili EKOJIOTiYHO 6e3MeYyHNX MeTO B iHTeHCcudiKallil MpoLeciB OunIeHHS
BOJIY BiJl CTIIOJIYK 3aJ1i3a Ta MapraHio. BCTaHOBJIEHO, 10 CTYIiHb OKUCJIEHHS i0HIB 3a/1i3a y BOGZHOMY CE€PEIOBUIII
3aJI€KUTBD Bif] 4aCy KOHTAKTy BOJIHY 3 ITOBITPSM Ta peakliii cepeoBuIla, a TAaKOX BiJl TOYaTKOBOI KOHIEHTpAallii ioHa
MeTaiy y Bogi. [Tpu fociifiskeHHi poliecy OKMCIEHHS! i0HiB MapraHIlo y BOJHOMY CE€peloBUlIli 6yJI0 BCTAHOBJIEHO,
1110 3HAYHUU BIJIMB HA IPOXOJKEHHS MpolLecy Mae pH cepenoBula Ta aepyBaHHs po34MHy. BuzHayeHo
OKHCJIIOBaJIbHI BIaCTUBOCTI aHioHiITY AB-17-8, Monn¢ikoBaHOTO CIIOJIlyKaMu XJIOpYy Ta MapraHLo, B IIpoLeci
3He3aJli3HeHHs Bogu. [TokasaHo, 1o cyMim aHioHiTy AB-17-8 B ClO2-¢opmi Ta kartionity KV-2-8 B Na+ ¢popmi
3abe3nevye e(PeKTUBHE 3HE3aJi3HEHHSI Ta IOM'SIKIIEHHS BOAY. BU3HaY€HO ONTHMaJIbHI BUIKOCTI (ibTPyBaHHS
BOJIY Ha IiJIOTHI} yCTaHOBLI N0 3HE3asli3HEHHIO. B mpolieci QinbTpyBaHHS CIIOCTEPIraaocs 3HKEHHS

KOHILIEHTpaLiil 3a/IMIKOBOro 3aiida 1o piBHs ['IIK B ouniieHiit Boji Ha MPOTs3i JOBroro 4acy QiibTpLUKILY.



BcTaHOBII€HO, [0 TPU WIBUAKOCTSX 1,5-4,5 M /TO] BiOyBaeThCsl PiBHOMIpHE HAaKOIIMYEHHS OCafly B TOBIIi
dinbTPYBAJIPHOTO 3aBaHTAXXKEHHS, 10 [IPU3BOAUTD 10 ePEeKTUBHOIO OKMCHEHHS iOHIB 3aJ1i3a Ta MOI0BXEHHIO
dinprpouuky. [1py gocigykeHi BUIy4eHHs CIIOJIyK MapraHIjio 3 BOJM Ha IJIOTHIN yCTaHOBLi BOAJIOCS LOCSTTH
[IOBHOT'O BUJIYYEHHS iOHIB MapraHII0 HE3QJIEXKHO Bifl (POPMHU KaTiOHITY. 3alIpOIIOHOBAHO TEXHOJIOTIYHY CXEMY
OUMILEHHS apTe3iaHChKOi BOJY Bif] CIIOJIYK 3aji3a Ta Maprasio. Po3paxoBaHO €eKOHOMIUYHNUI €(EKT BIIPOBAIKEHHS

IaHOi TEXHOJIOTIi.

2. The dissertation is devoted to the development of the ecologically safe methods of the intensification of the
water purification processes from iron and manganese compounds. The purification of the natural waters from the
compounds of iron and manganese is one of the importance given the toxicity of these elements that can
accumulate in the alive organisms, achieve the high concentrations and impose a negative impact on human
health. Today, there are a number of typical technologies of disinfection and demagnetization of water, which are
presented in the first part of the dissertation. Many works have also been published which describe the
purification of water from iron and manganese by sorption, ion exchange, barometric methods, aeration and
filtration, catalytic oxidation. However, most of the listed methods have significant disadvantages. In the first stage
of the research, it was found that the degree of iron and manganese oxidation in the water environment depends
on the time of contact of water with air and the reaction of the environment, as well as from the initial
concentration of metal in water. In the study of the process of oxidation of manganese ions in aqueous medium, it
was found that significant influence on the passage of the process has the pH of the medium and the
administration of the solution. The oxidizing properties of the anion exchanger AB-17-8 modified by chlorine and
manganese compounds in the process of water de-ironing were determined. A mixture of anion exchanger AB-17-8
in ClO2- form and cation exchanger KY-2-8 in Na+ form has been shown to provide effective iron removal and
water softening. It has been established that high efficiency of water purification from the iron ions can be
achieved by filtering it through an anion exchange agent AB-17-8 in a mixed ClO2- and OH- form. At the same
time, the efficiency of removal of iron from water due to the use of chloride anions increases with the increase in
ion exchanger volume. Established, the effective removal of iron ions occurred depending on the dose of magnetite
and contact time, as well as the initial concentration of iron ions in water. When using magnetite for
demagnetization of water, a significantly higher efficiency of water purification from manganese was achieved by
increasing the pH of the medium and by blowing air or stirring the solution. It was established that the use of
catalytic filtration loading on the basis of ion exchange resin and magnetite significantly accelerates the process of
purifying water from iron and manganese compounds. The optimal water filtering speeds at the pilot plant for
disinfection have been determined. In the process of filtration, there was a decrease in the concentrations of
residual iron in purified water over a long time cycle filter. It was established that at speeds of 1,5-4,5 m/hr there is
a uniform accumulation of sediment in the thickness of the filter loading, which leads to the effective oxidation of
iron ions and the elongation of the filter cycle. When exploring the removal of manganese compounds from water
on a pilot plant, it was possible to achieve the complete removal of manganese ions, regardless of the form of
cation. The research of the application of sodium hypochlorite as an oxidizer in the purification of the artesian
water from the manganese ions has been carried out. In static conditions, it was determined that the degree of
manganese with draw al affects both its initial concentration in water and the dose of sodium hypochlorite. In this
case, the water purification from manganese ions is more effective with initial concentrations above 5 mg/dm3.
On the basis of the obtained results the technological scheme of purification of artesian water from iron and
manganese compounds is presented. The use of filter loading on the basis of ion exchange resin and magnetite as a
catalytic filter is proposed, for the removal of iron ions, manganese and rigidity. The economic effect of the
introduction of this technology is calculated.
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