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Pedepar:

1. Inceprariiina po60oTa IpucBsYeHa po3pooiii eKOIOriYHO 6e3leyHrnx MeTO B iHTeHcuikalii mpoueciB oYuIeHHs

BOJY BiJ, CIIOJIYK 3aJ1i3a Ta MapraHijo. BCTaHOBJIEHO, 1O CTYIiHb OKUCJIEHHS i0HIB 3a71i3a y BOJHOMY CE€PEIOBUIL
3aJI€KUTD Bif] 4aCy KOHTAKTy BOIH 3 IIOBITPSM Ta peakLlii cepefoBuIla, a TAKOX Bill TI0YaTKOBOI KOHLEHTpaLii ioHa
MeTany y Bozi. [Tpu ocifmkeHHi mpouecy OKMCIeHHS i0HIB MapraHIlio Y BOZHOMY CepeoBuUllli 6yJI0 BCTAHOBJIEHO,
1110 3HaYHMI BIUJIUB HA [IPOXOJKEHHS Npolecy Mae pH cepenoBuila Ta aepyBaHHS PO3YMHY. Bu3HaueHO
OKMCJIIOBAJIbHI BJIaCTUBOCTI aHioHiTY AB-17-8, Mon(ikoBaHOTO CIOJIyKaMu XJI0pYy Ta MapraHIlo, B IIpoLeci

3He3a/li3HeHHs Bogu. [TokasaHo, mo cyMim aHioHiTy AB-17-8 B ClO2-¢opmi Ta kartioHiTy KY-2-8 B Na+ ¢popmi



3abe3neyye epeKTUBHE 3HE3aTi3HEHHS Ta IIOM SIKIIeHHS BOJIU. BU3HAaY€HO ONTUMaJIbHI BUIKOCTI QiabTpyBaHHS
BOJM HA MiJIOTHIN YCTaHOBL 110 3He3asli3HeHH!0. B npoueci pinbTpyBaHHS CIOCTEPiranaocs 3HUKEHHS
KOHLIEHTpalliil 3a/1MIKOBOro 3aii3a 1o piBH4 ['IIK B ounleHiil Boji Ha NPOTsI3i JOBroro yacy QinbTpLUKIY.
BcTaHOBJIE€HO, 10 TPU MIBUAKOCTSIX 1,5-4,5 M /T0O] BiOyBaeThCsl PiBHOMIpHE HAaKOIMYEHHSI OCa/ly B TOBIIi
(dinbTPYBaJIbBHOTO 3aBaHTAXKEHHS, 110 IPU3BOAUTD 10 €(PEKTUBHOTO OKMCHEHHS iOHIB 3a1i3a Ta MOJO0BXEHHIO
dinprpouuky. [Ipy gociigykeHi BUIy4eHHs CIIOJIyK MapraHIjlo 3 BOJY Ha IIJIOTHIHN yCTaHOBLi BOAJIOCS AOCSTTH
IIOBHOT'O BUJIyYEHHSI iOHIB MapraHIil0 HE3aJIEXKHO Bifl GOPMHU KaTiOHITY. 3alIpOIIOHOBAHO TEXHOJIOTIYHY CXEMY
OUUIIEHHS apTEe3iaHChKOI BOAM Bif] CIIOJIYK 3aj1i3a Ta MapraHuio. Po3paxoBaHO €eKOHOMIYHNI €(EeKT 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 KYV-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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