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Pedepar:

1. Tlin3eMHi BOM € CKIaIHOIO 6araTOKOMIIOHEHTHOIO CUCTEMOIO, SIKa XapaKTePU3Y€eThCs Pi3HUMU BeJIMYMHAMU
CTYIIE€HIB arpeCUBHOCTI, TiJpOKapOOHATHOI JIy>KHOCTI, 3arajabHoi >)KOPCTKOCTI, IepMaHTraHATHOI OKUCHOCTi, OKUCHO-
BiZJHOBHOT'O NOT€eHIiany, pH, COeBMICTy, MiCTUTb i0HM BaKKUX METAJIiB, PO3YMHEH] a3y Ta OPraHiyHi CIIOJIYKHU K
IIPUPOJHOrO (3aJ1i300PraHi4Hi KOMIIJIEKCH, TYMiHOBI KUCJIOTH), TaK i aHTPOIIOTE€HHOTO NOXOKEHHS (AMOHINHNN
HiTporeH, peHOM, TOBEPXHEBO-aKTUBHI PEYOBUHMU Ta iH.), MIKDOOPraHU3MU. BCTaHOBIEHO IIpOrpecyoye
IOTipLIEHHS [TapaMeTpiB SIKOCTI MiI3eMHUX BOJ,. BigzHaueHo, 10 6i1b1icTh icHY0UMX B YKpaiHi CTaHILill 0YMNIIeHHS
niA3€MHMX BOJI, SKi IPALIOIOTh 33 TEXHOJIOTiEI0 (PiNbTPYBaHHS i3 CIIPOIIEHOIO aepallielo, He repentadaioTh
KOMILJIEKCHE BUJIaJIeHHS HaBeJeHUX Bullle 3a0pyiHeHb. TOMYy HayKOBe OOIPYHTYBaHHS, TOCTIIKEHHS Ta

BIIPOBA/P)KEHHSI TAKOT'O KOMIIJIEKCHOTO TEXHOJIOTIYHOTO pillleHHs, sIKe [lepedadae BUKOPUCTaHHS KOMOIHOBAaHUX



BiZJOMUX Ta YJJOCKOHAJIEHUX METOJIiB OYMILEHHS 6araTOKOMIIOHEHTHHUX MiJI36MHUX BOJ, 3 iX IIOJAJIBIIOI0
cTabisnizalifiHO0 06POOKOI0 Ta BUKOPUCTAHHSIM OCally Bifl IPOMUBKY 6i0peakTOpiB B SKOCTi peareHTy-0CaiKyBaya,
HaIpUKJIaL, 17151 OYMILeHHs] IPOMUBHUX BOJ, IajlbBaHIYHOIO BUPOOHMIITBA € aKTyaJbHUM. B nucepraniiiziil poboTi
3aIIPONIOHOBAHO HANPSIM PO3BUTKY HAayKOBUX 3aCa]] i3 OOIDYHTYBAaHHSIM MEXaHi3MiB OUMIIEHHS [i3eMHUX BOJ, Bi,
AMOHIHOr0 HITPOTreHy, PO3YMHEHOi opraHiky, crnosayk Fe(Il), peHois i3 3acTocyBaHHSIM KOM6GIHOBaHUX METO/IiB;
PO3p06JIEHO HOBI Ta yAOCKOHAJIEHO iCHYI0Yi TEXHOJIOTiI Ha OCHOBI HAyKOBO OOI'PYHTOBAHOT'O PallioHAJIbHOTO
IoeHaHHS 6i0J10TYHMX Ta Pi3UKO-XiMIYHMX METOAiB. PO3p006JI€HO TEOPETHYHI 3acaZy Ta EKCIIEPUMEHTAIBHO
IOBEIEHO BIUIMB BEJIMYMH 0iKapOOHATHOI JIY>)KHOCTI, JOJATKOBOIO IKe€peJia HEOPraHiYHOTO BYIJIELI0, HAIIPY>KEHOCTI
MOCTIMHOTO MaTHITHOTO T0JIs1 Ha e(EeKTUBHICTh MPOIIECiB OUUIEHHS Mif3eMHUX BOM,. BCTaHOBIEHO, 110 MpU
KOHJIM1iOHYBaHHI arpeCUBHUX CJIaO0KUCIINX 3aJ1i30MICTKUX MiI3€MHUX BOJ, i3 HU3BKUM JIy>KHUM pe3epBoMm (0,6-1,18
MMOJb/IM3), TP KOHLeHTpalisx ioniB NH4+ Biz 1,0 no 3,0 Mr/am3 po3dyuH KasmbluHOBaHoi coau (50-70 mr/nm3)
CJ1ig BBOOUTU Ilepe]] GibTpaMu IPyroro CTymneH:o. JlopeieHa e(peKTUBHICTb BUKOPUCTAHHS KOMILIEKCY IIPOLECiB
rizpofrHaMiyHOi KaBiTalii — KoaryJssuii s BUsy4eHHs 3 MiJ3eMHUX BOJ, I'YMiHOBUX KOMILJIEKCIB, (DeHOJIiB,
aMOHIMHOrO HiTporeHy. 3alrpolIOHOBAHO TEXHOJIOTiI0 OUMIIEHHS. BCTaHOBIEHO 3aKOHOMIPHOCTI IIpoLieCiB
KOMIIJIEKCHOTO BUJIYY€HHS i3 MiI3€MHUX BOJ, aMOHIMHOrO HiTPOreHy, pO34MHEHOI oprasiky, crosyk Fe(Il), a Takox
3MiHM KMCHEBOTO PeXUMY Ta BeJIMYMH PH M0 BUCOTiI KOHTAaKTHOTO 3aBaHTaKE€HHS 6iopeakTopa 3ajeskKHo Bif
TPUBAJIOCT] Ipolecy (pisbTpyBaHHs. BusHaueHo MexXi Ta paljioHalbHI yMOBU 3aCTOCYBaHHSI KOMOIHOBAaHUX METOJiB
OUUIIEHHS 6araTOKOMIIOHEHTHUX MiJI3€MHUX BOJ,. Po3po6sieHa 6araTOKOMIIOHEHTHA MaTeMaTU4Ha MOJeJIb IPOLEeCy
OYMILEHHS MiI3€MHUX BOJ, B MDKIIOPOBOMY IIPOCTOPi KOHTAaKTHOTO 3aBaHTaKE€HHS 6iopeakTropa. BcTaHOBIeHO
3aKOHOMIPHOCTI CYyMiCHOTO BUKOPUCTAHHSI 6i0J10TiYHUX Ta (i3UKO-XiMIYHUX IIPOLIECIB OYUILEHHS
6araTOKOMIIOHEHTHUX MiJI3€MHUX BOJ, B yMOBaX CE30HHHUX Ta PiYHUX 3MiH [TOKa3HUKIB iXHbOI SIKOCTi 3 ypaxyBaHHSIM
HEPiBHOMIPHOCTI TifipaBiiYyHOTO HABaHTKEHHS. JJOBE€HO MO>KJIMBICTh BUJIIyY€HHS OHIB BAXKUX MeTaliB (Cré+,
Ni2+, Zn2+, Cu2+) i3 IpOMUBHUX BOJ, FajIbBaHIYHOTO BUPOOHUIITBA Ta MiZI3eMHUX BOJ HA MAaTPUKCHUX CTPYKTypax
bio-miHepaiB; 3alIpONIOHOBAHO MEXaHi3M ITPOLIECY Ta TEXHOJIOTII0 OYMIeHHS. 3alIpOIIOHOBAHO HOBI MiIX0AU y
KOMOiIHyBaHHiI METO/IIB i CIIOPYJ, 1711 KOMIIJIEKCHOTO BUJIYYEHHS i3 MiZJ3EMHUX BOJ, 3a0PYIHIOIOUNX iHIPEIi€HTIB 3
OJZlep>KaHHSIM CUHEPTeTUYHOTro e(peKTy. YI0CKOHaNIeHO Kaacu(pikaTopy TEXHOJIOTIH OUNIIEHHS TPUPOJHUX
IiI3eMHUX BOJL 3 YpaXyBaHHSIM iX 6araTOKOMIIOHEHTHOCTI. 3anrporioHoBaHa Kiacudikallis Iii3eMHUX BOJ, 3a
OCHOBHMMH (Pi3MKO-XiMIUYHMMU NIOKa3HUKAaMHU iX SKOCTI, SIKi BIVIMBAIOTh HA BUOIp TEXHOJIOTIN ouniieHHs. Habynu
MOJAJIbIIOrO PO3BUTKY TEOPETUYHI OCHOBU MEXaHi3MiB IECTPYKIIii Ta BUIy4YeHHS i3 Mig3eMHUX BOJ, 3a0PYAHIOIOYNX
PEYOBHH 32 IOIIOMOT0I0 KOMOIHYBaHHS METOIiB TiApoauHaMiqHOi KaBiTalii — Koaryssiii; yEoCKOHaJIeHHS
TEXHOJIOTi!l KOMIIJIEKCHOTO OYUIIEHHS MiI3eMHUX BOJI. Y pOOOTi BUpillleHa BaXkJIMBa HAPOJHO-TOCNOIapChKa
npo6semMa nifiBUILEeHHS €(PEKTUBHOCTI KOMIJIEKCHOTO OYMILEHHS MiJ3€MHUX BOJ, LIJISIXOM PO3POOKU Ta
BIIPOBAJPKEHHSI Y BUPOOHULITBO TEXHOJIOTiI KOMGIHOBAaHOTO OUMILEHHS. 3alIPOIIOHOBAHI TEXHOJIOTII BIPOBAIKEHO
IIpU po3pooO1Li po60YMX ITPOEKTIB i OyIiBHULITBI CTaHIIiil BOJOOYMILEHHS Ta cTabisnizauifiHOi 06poOKYU BOIHU B psiii
HaceJIeHUX NIYHKTIB y BosmMHCBKiN Ta PiBHEHCBHKUX 06Js1acTsIX YKpaiHu.

2. Underground waters are a complicated multi-component system which is characterized by different values of
aggressiveness degree, bicarbonate alkalinity, general rigidity, permanganate oxidation, redox potential, salt
content, contains ions of heavy metals, dissolved gases and organic compounds both of natural (ironorganic
complexes, humin acids) and of anthropogenic origin (ammonia nitrogen, phenols, surface-active substances etc.),
microorganisms. It is specified that the majority of stations treating underground waters existing in Ukraine by the
technology of filtering with simplified aeration, did not envisage the comprehensive removal of the above
mentioned pollutions. Therefore, the scientific substantiation, investigation and introduction into practice of such
technological solution which envisages solving the problem of the comprehensive treatment of multi-component
underground waters of various composition with their stabilizing processing and using the sediment after filters
washout in the capacity of reagent-sedimentor, for example: for treating washot waters of galvanic production is a
pressing task. The direction is proposed of developing scientific principles with substantiating the mechanisms of
the comprehensive treatment of underground waters from ammonia nitrogen, dissolved organics, Fe(II)
compounds, phenols using combined methods; the development of new and improvement of existing technologies



on the basis of scientifically sumstantiated rational unification of biological and physico-chemical methods.
Theoretical principles are developed and the influenc is experimentally proven of values of bicarbonate alkalinity,
additional source of non-organic carbon, the strength of permanent magnetic field upon the efficiency of
processes of treating underground waters. It is determined that under conditioning aggressive weak acidic iron
containig underground waters with low alkaline reserve (0,6 - 1,18 mmole /cub.dm), with concentrations of
ammonia nitrogen from 1,0 to 3,0 mg/cub.dm the solution of soda ash (50 - 70 mg/cub.dm) is to be introduced
before the filters of the second degree. The efficience is proven of using the complex of processes of
hydrodynamic cavitation-coagulation for removing from underground waters humin complexes, phenols,
ammonia nitrogen. The regularities are determined of the processes of the comprehensive treatment of
underground waters from ammonia nitrogen, dissolved organics and also the changes of oxygen regime and pH
values by the height of contact loading of the bioreactor depending on the duration of its operation. The
boundaries and rational conditions for the use of combined methods of purification of multicomponent
groundwater have been determined. A multicomponent mathematical model of the groundwater treatment
process in the interfacial space of contact loading of a bioreactor has been developed. The basic regularities are
determined of the joint use of combined cleaning methods for treating multi-component underground waters
under conditions of seasonal and annual changes of indices of their quality taking into account the uneven
hydraulic loading on the technological equipment. It is proven the possibility of removing ions of heavy metals:
(Cr6+, Ni2+, Zn2+, Cu2+) from washout waters of galvanic production and underground waters on matrix
structures of biominerals, the mechanism is proposed of the process and the technology of treatment. New
approaches are proposed to combining methods and installations for the comprehensive treatment of
underground waters with obtaining the synergic effect. The classificators are improved of the technology of
treating underground waters taking into account their multicomponentness. The classification is proposed of
underground waters by major physico-chemical indices of their quality which influence the selection of treatment
technologies. The further development grew of the theoretical principles of the mechanisms of destruction and
extraction from underground waters of polluting substances with the help of combining methods of hydrodynamic
cavitation - coagulation; the development and upgrading of the technologies of comprehensive treatment of
underground waters. The work solves an important national economic problem of increasing the efficiency of the
comprehensive tratment of multi-component underground waters. The proposed technologies were introduced
during the development of work projects and construction of water treatment and stabilization water treatment
plants in a number of settlements in Volyn and Rivne regions of Ukraine.
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