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Pedepar:

1. Po6oTa HarpaBsieHa Ha BUPillIeHHS BaXXJIMBOI HAPOHOTOCIIOAPCHKOI MPO6IEMU PO3IUPEHHS eP>KaBHOTO
(dOoHIy mKepes BoJo3abesleyeHHs IPOMUCIIOBOCTI Ta HacesIeHHs YKpaiHy 1IJISIXOM CTBOPEHHS i peasnisalii
IIPOEKTIB OCBOEHHS AJIbTEPHATUBHUX JIPKEPEJI BOLOIIOCTAYaHHS, 3aXUCTY BOAHUX €KOCUCTEM BiJ LIKiIJIMBOrO
BIUJIMBY 3a6PYyAHEHNX CTIYHUX BOJ, B yMOBax IeQiluTy BOJHUX PECYPCIB iepKaBy, BifiCbKOBUX [Iill, aBapiiHUX
CHTYyaliil i iHINMX 3arpo3 HallioHabHiN 6e3mneli YkpaiHu. Yiepiie Ha OCHOBi BUMOT 10 SIKOCTi BOJU Y
BOAOLMPKYJISILITHMX CUCTEMAX OXOJIOIPKEHHS, TEIJIONIOCTAa4YaHHs Ta BUPOOHMLITBA €JIEKTPOEHEPTii, XapaKTepUCTUK

[IPUPOJHUX i CTIYHUX BOJ, IPUAATHUX ]I IOBTOPHOTO BUKOPUCTAHHS, CTBOPEHO HOBi pEareHTy Ta TEXHOJIOTI]



BHCOKOe(EKTUBHI MaJIOBIIXOIHI TPOLieCH AeMiHepaisallii TpUPOgHUX Ta MAXTHUX BOJI, 10 [1€pen6avaioTh
nepepoOKy BilXOZiB 3 OTPMMaHHSIM KOPUCHUX IIPOIYKTiB i 3a6€311e4yoTh po3mupeHHs QOHLY IKepel
BOZJOIIOCTAa4YaHHS 33 PaXyHOK BUKOPUCTAHHS MiHepasli30BaHUX BOJ. Ha OCHOBI 3aj1€5KHOCTEN KOPO3ifHOi aKTUBHOCTI
BOZHY, ii CTabiILHOCTI 010 OCAAKOBINKIIAIEHb Bifl piBHS MiHepasisallii, KOHIIeHTpallii B Hill KUCHIO, XapaKTEePUCTUK
BOJIM BU3HAYEHO HANPSIMKU BOJOMIATOTOBKY, IO 3a0€3M1e4yI0Th €(PEKTHBHE BUKOPUCTAHHS BOJIA B €HEPTre€TUYHUX
CcHCTeMaX, CUCTEMax TeIJIONOCTauYaHHs Ta OX0JIOKeHHs. OOIPYHTOBAHO JOLIIbHICTh 3aCTOCYBaHHS CTabisi3aTopiB
0CaKOBiK/IaEeHHS Ta iHTi6ITOPIB KOPO3ii MacuBaL[iiHOTO TUIY Y BOAOLMPKYJISILIHUX CHCTEMAaX, 3aCTOCYBaHHS
[IOBHOTO 3HEKMCHEHHS BOJY B MiHEPali30BaHUX BOJAX i B EHEPTeTUYHUX CUCTEMAX B YMOBAX
BHCOKOTEMIIEPaTyPHOr0 BUKOPUCTAHHS BOU. BUBUEHO MexaHi3MU IJIMOOKOr0 3HEKUCHEHHS BOAU 3 I0IIOMOTOI0
peareHTiB, peJOKCUTIB Ta KaTasizaTopiB. Briepiue BCTaHOBIEHO IrpaHNMYHY €(EeKTUBHICTb iI0HHOTO OOMiHY Ta
3BOPOTHBOTO OCMOCY IIpY BUJIYYEHHI 3 BOJIU PSAAY BOKKUX METAIB 3 ypaxyBaHHSIM TUITy Ta YMOB BUKOPUCTAaHHS
KOMIIJIEKCOYTBOPIOBauiB. [I0Ka3aHO, 10 B yMOBaxX CUJIBHOTO PO3BEII€HHS PO3UMHIB 3MiHIOIOTHCS XapaKTEPUCTUKU
iOHITIB BKJIIOYAIOYH {X CEJIEKTUBHICTb 110 BiJHOLIEHHIO 0 PSAY i0HIB, 3aJIEXKHOCTI IPOLIECIB [MINO0KOT0 3HECOIEHHS
IIpU 3aCTOCYBaHHi (PisnbTpiB 3MimaHoi Aii. BUBHaY€HO BIJIMB KOMILJIEKCOYTBOPIOBAaUiB Ha €(PEKTUBHICTb
3BOPOTHBOOCMOTHUYHOTIO 3HECOJIEHHS BOAY. Briepiue nokasaHo, 1o 3aCTOCyBaHHS MOAM(IKOBaHUX (HEpUTiB
3abe3nevye HafiliHe ra1MboKe OUMIIeHHS BOAU Bifl i0HIB Ba)KKMX MeTaJsliB. Bu3HaueHo 3ayexHicTh e(peKTUBHOCTI
copO1ii BaKKUX METAaJiB Bifl XapaKTEepPUCTUK BOHU, ClIOCOOY Mo (iKyBaHHS MarHeTUTY B IIPOLIECi I0r0 CUHTE3Yy.
BusHaueHO yMOBHU HAaJiliHOTO, €(PEKTUBHOTO OUNIIEHHS BOAM BiJ], 6i0T€HHUX €JIeMEHTIiB. BCTaHOBJIEHO TapamMeTpu
IIPOLIECIiB €JIEKTPOJIi3y NPY BUJIyYEHHI i3 BOJIM CIIOJIYK aMOHiI0, II0Ka3aHO 3aJIeKHICTh €(PeKTUBHOCTI OUMIeHHS
BOJIM €JIEKTPOXiMiYHMM OKUCJIEHHSIM aMOHil0, e(DeKTHBHOCTI €J1eKTPOKOaryJIsiLiiHOro OYMILeHHS CTIYHUX BOJ, Bif,
docdodaris Bif xiMiuHOro ckiagy Bogy, pH cepenosuina Ta iHMKX ii XapaKTEPUCTUK. YOCKOHAJIEHO 3aKOHOMIPHOCTI
BUJIy4€HHS 3 Boau ¢pocdartis i1 HITpaTiB IPM BUKOPUCTAHHI iOHHOTO 0OMiHY Ta 3BOPOTHBOTO OCMOCY B 3aJIEXKHOCTI
BifI, CKJIaly BOGHUX PO34MHiB, pO3p06JIeHO TEXHOJIOTIUHI IIPOLieCH IepepodKy pereHepaliiiHuX pO34nHiB B a30THI i
docdopHi 106puBa, 1110 AO3BOJINIO CTBOPUTU O€3BiXOIHI ITpoLjecy BUIyYeHHs 6i0reHHUX eJIeMEHTIB i3
IIPUPOJHUX Ta CTIYHUX BOJ, B pECypCO30€epiralounx TEXHOJIOTISX. BcTaHOBIEHO TapaMeTpy IPOLECiB
€JIEKTPOXiMi4HOI epepoOKU KOHLEHTPOBAHUX COJIbOBUX PO3YMHIB, 10 YTBOPIOIOTLCS TPU iOHOOOMIHHOMY Ta
3BOPOTHbOOCMOTUYHOMY 3HECOJIEHHI BOJI, BUBHAYEHO ITapaMeTPU OTPUMaHHS aKTUBHOTO XJIOPY, MIIOXJIOPUTY
HaTpIiIO Ta IHIIMX OKKUCJIEHUX CIIOJIYK XJIOPY €JIEKTPOZiani3oM. Briepiie CTBOPEHO KOHCTPYKLIIO €JIEKTPOJIi3epa, W0
3a6esneuye eeKTUBHE €J1IeKTPOXiMidYHE OKUCIIEHHS CIOJIYK XJIOPY B CEPelOBUILAX i3 BUCOKUM PiBHEM JKOPCTKOCTI
BOIY. BU3HAU€HO 3aJI€>KHICTh BUXOAY 32 CTPYMOM JIYTY, Cip4aHOI KMCJIOTH Bifl yMOB €JIEKTPOJIi3y PO3YMHIB XJIOPULLY
Ta cyJsbdarTy HaTpilo, BKIIIOYalouM KOHIEeHTpaljii cosneit, pH cepenosuila, aHOgHOI I'yCTUHU CTPYyMY, 4acy poLecy
IIPY BUKOPUCTAHHi i0HOOOMIHHMX MeMOpaH, BCTAaHOBJIEHO [TapaMeTpy OTPUMAaHHS KOHLIEHTPOBAaHUX PO3YMHIB
JAHVX peareHTiB. JJoBegeHa IIpakTUYHa JOLIBHICTb 3aCTOCYBAHHS BiZIXOiB, OTPMMAHUX [IPU BUCAIKEHHI
cysbdaTiB i3 KOHIEHTPATIB BAalITHOM Ta aJIIOMiHi€BUM KOAryJyISiHTOM Yy CKJafi 6yAiBesbHMX MaTepialis.
3aIpoIOHOBAaHO NPUHLMIIOBI TEXHOJIOTIYHI CXEMU BUJIYYEHHS IIOJIIOTAHTIB i3 BOJ, Pi3HOI MiHepasti3allii 3 TOBHOIO
[IepepoOKOI0 YTBOPEHUX BiIXO/IB.

2. The work is aimed at addressing an important socio-economic problem of expanding the state's water supply
sources for industry and the population of Ukraine by creating and implementing projects to develop alternative
water supply sources, protecting aquatic ecosystems from the harmful impact of polluted wastewater in
conditions of the country's water resource deficit, military actions, emergencies, and other threats to national
security in Ukraine. For the first time, based on the water quality requirements in water circulation systems for
cooling, heating, and electricity generation, as well as the characteristics of natural and wastewater suitable for
reuse, new reagents and water conditioning technologies have been developed to stabilize and reduce its
corrosion activity. Highly efficient low-waste demineralization processes for natural and mine waters have been
created, involving waste processing to obtain useful products and expanding the water supply sources by utilizing
mineralized waters. By considering the dependence of water's corrosion activity and its stability regarding
precipitation deposition on the level of mineralization, oxygen concentration, and water characteristics, directions
for water treatment have been determined to ensure effective water utilization in energy systems, heating and



cooling systems. The feasibility of using precipitation inhibitors and passivation-type corrosion inhibitors in water
circulation systems has been substantiated, as well as the application of complete deoxygenation of water in
mineralized waters and in energy systems under high-temperature water usage conditions. Mechanisms for deep
deoxygenation of water using reagents, redox agents, and catalysts have been studied. For the first time, the
maximum efficiency of ion exchange and reverse osmosis in removing several heavy metals from water has been
established, taking into account the type and conditions of complexing agent use. It has been demonstrated that
under conditions of high dilution of solutions, the characteristics of ion-exchange resins change, including their
selectivity towards various ions, and the dependence of deep desalination processes when using mixed-bed filters.
The influence of complexing agents on the effectiveness of reverse osmosis desalination of water has been
determined. It has been shown for the first time that the use of modified ferrites ensures reliable deep purification
of water from heavy metal ions. The relationship between the efficiency of heavy metal sorption and water
characteristics, as well as the method of magnetite modification during its synthesis, has been determined.
Conditions for reliable and effective water purification from biogenic elements have been identified. Parameters of
electrolysis processes for removing ammonia compounds from water have been established, demonstrating the
dependence of water purification efficiency through electrochemical oxidation of ammonia on the chemical
composition of water, pH, and other characteristics. Patterns of phosphate and nitrate removal from water using
ion exchange and reverse osmosis have been improved based on the composition of aqueous solutions, and
technological processes for regenerating solutions into nitrogen and phosphorus fertilizers have been developed.
This has led to the creation of zero-waste processes for removing biogenic elements from natural and wastewater
in resource-saving technologies. The parameters of electrochemical processes for treating concentrated salt
solutions generated during ion exchange and reverse osmosis water desalination have been established.
Parameters for obtaining active chlorine, sodium hypochlorite, and other chlorine compounds by electrodialysis
have been determined. For the first time, a design of an electrolyzer has been created, ensuring efficient
electrochemical oxidation of chlorine compounds in high-hardness water environments. The relationship between
the current yield of alkali and sulfuric acid and the conditions of electrolysis of sodium chloride and sulfate
solutions, including salt concentrations, pH of the medium, anodic current density, process time using ion
exchange membranes, and parameters for obtaining concentrated solutions of these reagents have been
established. The practical feasibility of using waste generated during sulfate precipitation from lime and aluminum
coagulant concentrates in building materials has been demonstrated. Conceptual technological schemes for
removing pollutants from water with varying mineralization, with full processing of the resulting waste, have been
proposed.

Jep>kaBHu#M peectpanifiHuii Homep JiP: 0114U000546, 0116U003766, 0118U002086, 0122U001686,
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