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1. Po3po6Kka HOBUX MPOILIECiB TOM'SIKIIEHHS Ta ieMiHepasti3allii BOJiu 1Jist €KOJIOTiYHO 6e3NeYHNX
BOJOLVPKYJISILIMHUX CUCTEM

2. Development of new processes of softening and demineralization of water for water circulated ecological safe
systems

Pedepar:

1. lucepTariito mpuCBsIYEHO BUBYEHHIO IIPOIIECiB €JIeKTPOXiMiYHOTO, iOHOOOMIHHOTO TTOM 'SIKIIEHHSI Ta 3HECOJIEHHS
BOJM 17151 BOAOLUPKYJISILIMHUX TENJIO0OMIHHMX CUCTEM, IEPEPOOKH i yTuizallii estoaTiB, sIKi IpU LIbOMY
YTBOPIOIOTHC. Briepie BU3HaY€Ha 3aJI€’KHICTh [IapaMeTPiB OUYMILEHOI Ha aHIOHITI BOAM Bif ii COJILOBOI CKiany,
SKOPCTKOCTI, GOpMY BUKOPUCTAHOTO aHIOHITY, yMOB ITPOBeeHHs rpoliecy. [lokazaHe, mo epeKTUBHICTb
IIOM'SIKILIEHHS BOIM, il OUMIIEeHHS Bifl XJIOpUIiB i cys1b(daTiB 3pOCTae IPU JOCITHEHHI €KBiBaJIEeHTHUX CIIiBBiHOIIEHb
y PO34YMHi MiXX i0HaMU KOPCTKOCTI i aHiOHaMU CUJIBHUX KHACJIOT IIPYU BUCOKIiM KapOOHATHIi JIY>KHOCTi BOAMU.
BusHaueHe epeKTHBHE CMiBBiTHOIMIEHHS OYMIEHOT0 Ha aHiIOHITI pO3YMHY 0 BUXITHOTO 1711 3HVKEHHS! PiBHS

MiHepastizanii Ta JXOPCTKOCTI AaXTHUX BOJ, IO NOIyCTHMUX 3Ha4eHb. Briepiie BCcTaHOBJIEHI YMOBYU €(PEKTUBHOIO



OYUILEHHSA BOAY €JIEKTPOAiali30M Y IIPUCYTHOCTI i0HIB JKOPCTKOCTI Y BUCOKMX KOHLIEHTpaLigx. BU3Ha4YeHU! BILJIMB
IIi7TBHOCTi CTPYMY, 2 TAaKOXX TPUBAJIOCT] €J1IeKTPOJIi3y Ha ePeKTUBHICTb €JIeKTPOXiMiYHOI IIepepOoOKY PO3YMHIB, 10
MICTSTb XJIOPUJ, i cysibdaT HATPilo Y ABOX- Ta TPMKAMEPHOMY €JIeKTpoJlidepax. BcranoBieHo, 110 TP eJ1eKTPOJIi3i
syHOoro pozunHy Na2SO4 y TpuKaMepHOMY €JIeKTpoJlizepi MOXKHA OI€PKYBaTH 3 BUCOKUM BUXOJIOM KUCJIOTY Ta
JIYT TIPY BUCOKOMY CTYII€Hi OYMIIEHHS Bif cybdartib. [TokasaHo, Mo 1pu enekTpoisi posunny NacCl, mo MicTuTh
Ha/JIMIIOK JIYTY 260 COIY B YOTUPUKAMEPHOMY €JIEKTPOJIi3epi MOXKHA OJlepKaTU PO3UMH JIYTY Ta COJISIHOI KUCJIOTH.
BupimeHo 3aBiaHHs 0Ny XxJI0puAiB i cyabdartiB y cTiyHMX Bojax. [TokasaHo, o cyibQaTH i3 KOHILEHTPOBAaHUX
CTOKiB MO’KHA BUJAJISITU IIPY NOCTIiIOBHIN 06pOo6Li XJI0pUA0M Kasbllilo, BAlTHOM i aymomiHaTom Hatpiio. Po3pobieHi
[IPUHIMIIOBI TEXHOJIOTIYHI CXeMU OYUINeHHS BOJ, 3 MiZBUILEHO0 MiHepasiizalieto Bif XopumiB i cyabdaris 3
O/IHOYaCHUM IOM'SKIIEHHSIM BOJIYM, OCHOBaHi Ha copOliii aHiOHiB Ha BUCOKOOCHOBHOMY aHiOHITi B OCHOBHiH gopmi
abo IIpM €JIEKTPOXiMIYHOMY BUJTYYEHHI XJIOPUIIB i CyJIb(ATiB 3 BOAMU.

2. Dissertation is devoted to the study of electrochemical processes, ion exchange softening and demineralization
of water for water circulated heat exchange systems, processing and disposal of the resulting eluates. First
determined dependency of the parameters of water treated by the anion on its salt content, hardness, shape used
anion exchanger, the process conditions. Shown that the efficiency of the water softening, its purification from
chlorides and sulphates increases when there is an equivalent ratio between the ions in solution and stiffness
anions of strong acids at high carbonate alkalinity. Determined the effective ratio of the purified by the anion
solution to the initial one for reduction of the salinity and hardness of mine water to acceptable values. Firstly set
the conditions of effective water cleaning by electrodialysis in the presence of hardness ions in high
concentrations. Defined the effect of the current density and duration of electrolysis on the efficiency
electrochemical processing of solutions containing chloride and sodium sulfate in a two-and three-chamber
electrolysis. Found that the electrolysis of an alkali solution of Na2SO4 in a three-chamber electrolytic cell can be
obtained in high acid yield and alkali at high purity from the sulfates. Shown that in the electrolysis of NaCl
solution, containing excess of alkali or soda in four-chamber electrolysis can be obtained by the alkaline solution
and hydrochloric acid. Solved the problem of the separation of chlorides and sulfates in the vat residues
neutralized copolymer of styrene and divinylbenzene. Shown that sulfates from resid can be isolated by sequential
treatment with calcium chloride, lime and sodium aluminate. Developed basic flow diagram of purification of water
with high salinity from the chlorides and sulphates with simultaneous softening of water.
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