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methods

Pedepar:

1. O6’eKTOM OCIIIPKEHHS € TIPOLeC OYMILEHHS CTIYHUX BOZ, MiATIPUEMCTB IMBOBAPHOI rajysi npu peasnisauii
KOMOIHOBaHOT'O METOJa Ha OCHOBI TEXHOJIOTTYHOI CXeMU OYMILEHHS, sIKa [lepedadyae OMarHiuyBaHHs CTiYHUX BOJ, 3
yPaxyBaHHSM IOPIiBHSJIBHOTO NONIePeAHbOro iHPOPMaTUBHOIO KOHTPOJII0O HOPMATUBHUX NTapaMeTpiB 3pa3KiB

MMBHUX CTOKIB. [IpegmeT nociiikeHHs — pilleHHs MUTaHb MiBUILleHHS €(EKTUBHOCTI OYMIIEHHS CTIiYHUX BO/



MMBOBAPHUX MiJIIPUEMCTB MaJIoi MOTYKHOCTi Ta 3MEHIUIEHHS BILJIMBY aHTPOIIOT€HHOTO HaBaHTaK€HHS Ha
HaBKOJIMIIIHE IPUPOJHE CEPENOBUILE PANOHIB HACEJIEHNX MYHKTIB, Y SIKUX PO3MIIIYIOTbCS MiTIPUEMCTBA
IIMBOBApHOI rasysi. luceprauiiine gOCIiIpKeHHs IPUCBSIYEHE MTOMYKY LISIXIB i BUIIEHHS e(eKTUBHOCTI
OUUIIEHHS CTiYHUX BOJ, MiJIIPUEMCTB [IMBOBAPHOI rajly3i po3TallOBaHUX Y PallOHAaxX HACEJIEHMX ITYHKTIB 32 PaXyHOK
peasizanii panioHasTpHOTO KOMGIHOBAHOTO METOy OYMIIEHHS CTiYHMX BOJ, MiHi-TIMBOBapEHb Ta YIOCKOHATIEHHS
BiITIOBiIHOI TEXHOJIOTIYHOI CXeMH, SIKA Nepedadyae OMarHivyBaHHS CTIYHUX BOJI, HA OCHOBI [10IIepeiHbOrO
iHpOPMaTUBHOTO €JIeKTPOMArHiTHOTO KOHTPOJII0 HOPMATHUBHUX NTapaMeTpiB 3pa3KiB MUBHUX CTOKIB.
3arpoIroHOBaHO METOM, CYMiCHOTO BU3HAYEHHS CTATUYHMX XapPaKTEPUCTHUK NOCIiIKyBaHOi MOZEJIbHOI MarHiTHOI
pinuHY (Ha BOJHIN OCHOBI): MUTOMOI €JIeKTPUYHOI IPOBiAHOCTI Ot, MarHiTHOI CIIpUIHATANBOCTI kt i Temnieparypu t
MArHiTHOI PiIHH, 4Ky Y IOLAJBIIOMY PEKOMEHIYETbCS 3aCTOCOBYBATH 3311 OYMIIEHHS CTiYHUX BOJI. 3HANIEHO
pallioHaJsIbHE CIIBBiTHOUIEHHS CTiYHA Bojia: MarHiTHa pigusa (CB:MP), CB:MP = 8,70103anponoHOBaHO METO],
CYMiCHOTO BU3HAY€HHS CTATUYHUX XaPAKTEPUCTUK JOCTIIPKyBaHOI MOEIbHOI MAarHiTHOI PijuHu (Ha BOJHIN
OCHOBI): TUTOMOI eJIeKTPUYHOI IPOBiIHOCTI Ot, MarHiTHOI cCIpURHATAMBOCTI kt i TemMnepaTypu t MarHiTHOI piguHHy,
SKY y [10JAbIIOMY PEKOMEHIYEThCS 32CTOCOBYBATH 331711 OUMILIEHHS CTiYHUX BOJ,. 3HANEHO pallioHalbHe
CIiBBiJHOLIEHHS CTiYHA BoZa: MarHiTHA pignHa (CB:MP), CB:MP = 8,7010-3: 1. HaBepeHi pe3yibTaT CBiZ4aTh PO
eeKTUBHICTb 3aIIPOIIOHOBAHOTO KOMOIHOBAaHOTO METOJIa OYHIIEHHS IIMBHUX CTOKIB CTOCOBHO HOPM
BOJOBiBEIEHHS Y MiCbKY KaHaJIi3allilo, a cCaMe BOJHEBU ITIOKa3HUK PH 3MEHIIyeTbCS B PE3yJIbTATi OUUILEHHS Ha
34, 6%, XCK B 7,14 pasu, BCK5 B 1,52 pasu, 3BaxkeHi peyoBuHU B 1,52 pasy, kaTioHu Kasnbliiio Ca2+ B 1,53 pasy,
KaTioHu marHio Mg2+ B 1,51 pasu, 3aranpHa xxopctkicts dH B 1,64 pasu, kap6onarsa xopctkicts KH B 1,86 pasu.
Cnip, BUBHAUUTH, 1110 BBEJIEHHS MArHiTHOI PiAMHY TaKoX [103BOJIsS€ OCalKyBaTH APiOHO AUCIIEPCHI 3a0pyAHEHHS B
KaJIaMyTHUX CTOKax MiHi-nrBoBapHi. Kiio4oBi cy10Ba: CTiuHi BOAY, aHTPONIOreHHUM (PaKTOp, CKIaj MUBHUX CTOKIB,
e(EeKTUBHICTb OUMIIEHHS, BOJHI CEPeOBMUINA, BUMIPIOBaHHS, 3a0pYyJHIOYi P€YOBUHH, (Pi3MKO-XiMiuHI IapamMeTpH,
€KOJIOTi4uHa 6e3Iiexa, TeMIIepaTypHi I1ay3|, eJIeKTPOMarHiTHe OYMIeHHs], KOMOIHOBAaHMII METO], OYHMILeHHS,

TEXHOJIOTiYHA CXeMa, SIKiCTb OYUIIeHHS.

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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