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Pedepar:

1. O6’exTOM [IOCIiI>KEHHSI € NIPOLieC OUMIILEHHS CTIYHUX BOJ, MiIIPUEMCTB NMBOBAPHOI rajysi Ipu peasnisariii
KOMOIHOBaHOTO METOJA Ha OCHOBI TEXHOJIOTIYHOI CXEMU OYMILEHHS, sIKa [lepefdadae OMarHivyBaHHs CTiYHUX BOJ, 3
ypaxyBaHHSM MOPiBHSJIBHOTO TONIePeIHbOro iHhpOpPMaTUBHOTO KOHTPOJIIO HOPMATUBHUX NTaPaMETPiB 3pa3KiB
MUBHUX CTOKIB. [IpeameT nociigkeHHs — pilileHHs MUTaHb MiJBUIleHHs e(EeKTUBHOCTI OYUIIEHHS CTiYHUX BO/I
[IMBOBAPHYX ITiAIIPUEMCTB MaJIOi ITOTYKHOCTI Ta 3MEHIIEHHS BILUIMBY aHTPOIIOT€HHOTO HABAHTAKEHHS Ha
HaBKOJIMILIHE NPUPOJHE CEPELOBUILE PAMOHIB HACEJIEHUX MYHKTIB, Y IKUX PO3MIIIYIOTLCA MiIIIPUEMCTBA

[IMBOBApHOI rayysi. luceprauiiine JOCIiIpKEHHs IPUCBSYEHE MOMYKY UUISIXIB MigBUIIEHHS e(peKTUBHOCTI



OYMIIEHHS CTIYHUX BOJ, ITiNIIPUEMCTB IMBOBAPHOI I'ayly3i pO3TallOBAaHMX y PAIOHAX HACEJIEHUX ITYHKTIB 32 PAXyHOK
peastizauii palioHaJIpHOrO KOMOIHOBAaHOTO METOy OYMIIEHHS CTIYHMX BOJ, MiHi-TIMBOBapEeHb Ta YIOCKOHAJIEHHS
BiITIOBiHOI TEXHOJIOTIYHOI CXeMH, SIKa Nepedadyae OMarHivyBaHHS CTiYHUX BOJI, HA OCHOBI [10II€peIHbOTrO
iHpOpPMaTUBHOTO €JIeKTPOMArHiTHOTO KOHTPOJII0 HOPMATHUBHUX NTapaMeTpiB 3pa3KiB MUBHUX CTOKIB.
3arporoHOBaHO METOJ, CYMiCHOTO BU3HAYEHHS CTATUYHMX XapPaKTEPUCTHK JOCIiIKyBaHOi MOZEJIbHOI MarHiTHOI
piguHY (Ha BOJHIN OCHOBI): MMUTOMOI €JIEKTPUYHOI IPOBiAHOCTI Ot, MarHiTHOI CIpUIHATANBOCTI kt i Temnieparypu t
MAarHiTHOI piivHY, SIKY Y IOJAJIbIIOMYy PEKOMEHAYETHCS 3aCTOCOBYBATU 3a/1J151 OUMUILEHHSI CTiYHUX BOJI. 3HaIEHO
palioHasIbHE CIiBBiIHOMIEHHS CTiYHA BoJa: MarHiTHa piguHa (CB:MP), CB:MP = 8,70103anponoHoBaHO METO[,
CYyMiCHOTO BU3HAUYEHHS CTATUYHUX XapaKTE€PUCTHK JOCIiIKyBaHOI MOJIeJIbHOI MarHiTHOI pinnHM (Ha BOOHIN
OCHOBI): TUTOMOI €JIeKTPUYHOI IPOBiHOCTI Ot, MarHiTHOI CIpUIHATAMBOCTI kt i TemnepaTypu t MarHiTHOI piguHHy,
SKY y [IOJAbIIOMY PEKOMEHIYEThCS 32CTOCOBYBATHU 3317151 OUMLIEHHS CTiYHUX BOJ,. 3HANIEHO pallioOHalbHE
CIIiBBiHOLIEHHS CTiYHA Boza: MarHiTHA pingnHa (CB:MP), CB:MP = 8,7010-3: 1. HaBepneHi pe3ysipTaT CBiZYaTh IIpO
eEeKTHBHICTb 3alIPOIIOHOBAHOTO KOMOIHOBAaHOTO METO/Ia OUUILEHHS MUBHUX CTOKiB CTOCOBHO HOPM
BOJIOBiJIBE€JIEHHS Y MiCBbKY KaHaJIi3allilo, a caMe BOAHEBUII MOKAa3HUK PH 3MeHIIyeTbCS B pe3yJIbTaTi OUMIIEHHS Ha
34, 6%, XCK B 7,14 pasu, BCK5 B 1,52 pasy, 3BaxkeHi peyoBuHU B 1,52 pasy, kaTioHu Kasbliiio Ca2+ B 1,53 pasy,
KaTioHu Mardio Mg2+ B 1,51 pasy, 3aranbHa xxopcTkicts dH B 1,64 pasu, kap6onarsa xopctkicts KH B 1,86 pasu.
Crnip, BUBHAUUTH, 1110 BBEJIEHHS MArHiTHOI PiAMHM TaKOX [103BOJIsSE€ OCaIKyBaTH APiOHO AUCIIEPCHI 3a0pyAHEHHS B
KaJIaMyTHUX CTOKax MiHi-nrBoBapHi. Kito4oBi cy10Ba: CTiYHi BOAY, aHTPONIOT€HHUI (PAKTOP, CKJIa/, MMBHUX CTOKIB,
e(eKTUBHICTb OYMILEHHS, BOJHI CEPELOBUIIA, BUMiPIOBaHHS, 3a0pyIHIOIOUi pe4OBUHH, (Pi3MKO-XiMiuHi MapaMeTpH,
€KOJIOTi4Ha Oe3liexa, TeMIIepaTypHi I1ay3y, eJIeKTPOMarHiTHe OYMIeHHs], KOMOIHOBAaHMII METO], OYMILEHHS,

TEeXHOJIOTiYHa CcXema, SKiCTh O4YMIIEHHSA.

2. The object of the study is the wastewater treatment process of breweries, implementing a combined method
based on a treatment scheme that involves magnetization of wastewater with consideration of comparative
preliminary informative control of regulatory parameters of beer samples. The subject of the study is addressing
the issues of improving the efficiency of wastewater treatment in small-scale breweries and reducing the impact of
anthropogenic load on the surrounding natural environment in the areas where breweries are located. The
dissertation research is dedicated to finding ways to enhance the efficiency of wastewater treatment in breweries
located in residential areas by implementing a rational combined method of wastewater treatment in mini-
breweries and improving the corresponding technological scheme. This method involves magnetizing wastewater
based on preliminary informative electromagnetic monitoring of the normative parameters of beer samples. A
method for the simultaneous determination of the static characteristics of the investigated model magnetic fluid
(water-based) has been proposed, specifically the specific electrical conductivity. ot, a rational ratio of wastewater
to magnetic fluid (WW:MF) has been found, WW: MF = 8,7 x 10-3:1, which is recommended for the treatment of
brewery wastewater. The presented results indicate the effectiveness of the proposed combined treatment
method for brewery wastewater in terms of meeting the standards for municipal wastewater discharge.
Specifically, the pH value decreases by 34,6% as a result of the treatment, the COD is reduced by 7,14 times, the
BODS5 is reduced by 1,52 times, the suspended solids are reduced by 1,52 times, calcium cations (Ca2+) are reduced
by 1,53 times, magnesium cations (Mg2+) are reduced by 1,51 times, the total hardness (dH) is reduced by 1,64 times,
and the carbonate hardness (CH) is reduced by 1,86 times. It should be noted that the introduction of the magnetic
fluid also allows for the sedimentation of finely dispersed impurities in the turbid wastewater of microbreweries.
Key words: wastewater, anthropogenic factor, composition of brewery effluents, cleaning efficiency, aqueous
media, measurement, pollutants, physicochemical parameters, ecological safety, temperature pauses,
electromagnetic cleaning, combined purification method, technological scheme, cleaning quality.
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