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6e3rneyHoCTi Ta Qi3i0sI0riyHOI IOBHOLiHHOCTI 3 BOLOIPOBIAHOI Pi3HOTO CKIaAy 3 BUKOPUCTAaHHSIM MEMOPAaHHUX
CHACTEM OYMILEHHS BoJU. B poboTi onucaHi B1acTUBOCTI MOAU(DIKOBAHUX MEMOPAHHUX I10JIOTEH 1O/10 3HUKEHHS
[IOKa3HMKIB CyXUi 3aJIMIIOK, >KOPCTKICTh, 3a6apBJIE€HICTb Ta BMICTy CyJIb(aTiB, riApOKapOOHATIB, iHIINX CIIOJYK.
[TokaszaHo, mo monudikoBaHi Bepcii 3BOPOTHOOCMOTUYHUX [TOJIOTEH, MOKYTb YaCTKOBO 3HIDKYBATU [TOKA3HUKU
CYXMH 3aIMIIOK, XOPCTKICTb i BMICT ripokapboHaTiB, Ta MIPAaKTUYHO [IOBHICTIO 3HWKYBATU 3a0apBJleHICTb BOJH,
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BHKOPHCTOBYBATHU B IIpoliecax MiAr0OTOBKY MUTHOI BOJH, 1110 BiAIOBiZa€e i BUMOram mofo 6e3r1e4HocCTi, i



PEKOMEHALisM oA0 (i3ioIorivHOI MOBHOLIHHOCTI. 3alIPONIOHOBaHI MapKepH (i3sMKO-XiMiYHUX BJIACTUBOCTEN
I[I0JIOTEH, 32 SIKUMU MOJKHA Ilepe0avyuTy CeJIEKTUBHICTb [TOJIOTEH I10 BiIHOIMIEHHIO JI0 JKOPCTKOCTI, CYXOro 3aJIUIIKY,
cynbdartis, rinpoxkap6oHaris, 3abapBieHoCTi. Takuil MigXif CyTTEBO CIPUSTUME IOJABIIAM JOCIIKEHHIM
Mo1(}piKOBaHMX 3BOPOTHOOCMOTHUYHUX MOJIOTEH. B X0Ai MiJIOTHUX Ta AOCAiITHO-TIPOMUCIIOBUX BUIPOOYBaHb
MeMOPaHHUX €JIEMEHTIB, BATOTOBJIEHUX 3 Pi3HUX OJIOTEH, OJlePKaHO IIUTHY BOAY CTabiIbHO BUCOKOI SKOCTI i3
BOJOIIPOBiAHOI Pi3HOr0 CKJIALy. 3aBISKM OTPUMAHUM PE3yJIbTaTaM BILOCKOHAJIEHO iCHYI04Y TEXHOJIOTII0 OTPUMAaHHS
IIUTHOI BOAM 32 PaxyHOK 3aMiHM ABOX CTaill 3BOPOTHUI OCMOC Ta JOMiHepaslisalis Ha OfHY CTallil0 3BOPOTHUMI
OCMOC i3 Pi3HOIO CEJIEKTUBHICTIO. lle MifTBEPAKyEThCSI aKTOM BIIPOBAIKEHHS PO3POOJIEHNX TEXHOJIOTIYHUX PillleHb
Ha TOB «HBO «Exoco(dT1». B po60Ti 06rpyHTOBaHO BUKOPHCTaHHS JIBOX IIapajleJibHO BCTAHOBIEHUX MEMOPaHHUX
€JIEMEHTIB, BUTOTOBJIEHUX 3 [1I0JIOTEH i3 Pi3HOIO0 CEJIEKTUBHICTIO, [IJIs1 OL€PKaHHS TMTHOI BOJY 3a1aHO] SIKOCTI i3
BOZOIPOBiAHOI Pi3HOTrO cKiaay. Po3pobseHa ¢popmysia po3paxyHKy CHiBBiJHOIIEHHS IOTOKIB IEPMeATy
0Jlep>KaHOro 3 IBOX Pi3HMX €JIEMEHTIB B 3aJI€)KHOCTI Bif] CKJIaJly BOJOINPOBiIHOI Boau. B po6oTi cpopmysboBaHi
nporno3utiii mono uudposisalii cucTem MiroTOBKY BOAU (Ha MPUKJIATi BOJHOTO BEHAMHIOBO aBTOMATy) 3 METOIO
BifI1aJIeHOr0 KOHTPOJIIO SIKOCTi OflepKaHOoi BOAY Ta MPOAYKTUBHOCTI. [IoKa3aHo, 110 3HV>KEHHSI eKCIIyaTalitHuX
BUTPAT 32 PaxyHOK BUKOPUCTaHHS MOAM(DIKOBaHMX MEMOPaHHUX €JIEMEHTIB Ta BIPOBAIKeHHs LU POBi3alii
cTa”HoBUTH 39 %. lle cTBOpIOE KOMEpLiiHe MiAIPYHTS [JIS IIMPOKOTO BIIPOBAI)KEHHS 3alIPONIOHOBAHUX ITiIXO/IB.
Po3pob6seHuii nigxin cTBOpIOBaTMME YMOBH JJ1s1 LIMPLIOTO BIIPOBAPKEHHS BOJAHUX BEHAVMHIOBUX aBTOMATIB, 110 B
CBOIO Yepry MaTUMe MO3UTHMBHUM BIJIUB HA €KOJIOTiI0, CIPUSITUME BUKOHAHHIO Liisiel ctanoro po3suTky OOH Ta

peasnisauii Bumor gupekrusu €C o0 3MEHIIEHHS BIUIMBY O4HOPA30BUX IVIACTUKOBUX IJISIILIOK.

2. This dissertation is devoted to developing modern approaches to the production of drinking water with
consistently high quality. The aim of the research is to develop a process for producing drinking water of
consistently high quality—meeting safety and physiological adequacy requirements—from tap water of various
compositions using membrane purification systems. The study describes the performance of modified membrane
sheets with respect to reducing total dissolved solids (TDS), hardness, color, and the concentrations of sulfates,
bicarbonates, and other constituents. It is shown that modified reverse-osmosis (RO) sheets can partially reduce
TDS, hardness, and bicarbonate content, while almost completely removing water color as well as sulfate, iron, and
manganese ions. In contrast, conventional RO membranes almost completely remove all of the above parameters.
This indicates that modified RO sheets can be applied in drinking-water treatment processes in a manner that
satisfies both safety requirements and recommendations regarding physiological adequacy of drinking water.
Markers of the physicochemical properties of membrane sheets are proposed, enabling prediction of membrane
selectivity with respect to hardness, TDS, sulfates, bicarbonates, and color. This approach will substantially
facilitate further research on modified RO sheets. During pilot-scale and demonstration-scale testing of
membrane elements fabricated from different membrane sheets, drinking water of consistently high quality was
produced from tap water of varying composition. Based on these results, the existing drinking-water production
technology was improved by replacing the two-stage sequence of reverse osmosis followed by remineralization
with a single reverse-osmosis stage employing membranes of different selectivity. This improvement is confirmed
by an implementation act documenting the deployment of the developed technological solutions at LLC “SPC
‘Ecosoft’.” The study substantiates the use of two membrane elements installed in parallel and fabricated from
membrane sheets with different selectivity to obtain drinking water of a specified quality from tap water of varying
composition. A formula was developed to calculate the ratio of permeate flow rates from the two different
elements as a function of tap-water composition. The study also formulates proposals for the digitalization of
water-treatment systems (using a water vending machine as an example) to enable remote monitoring of
produced-water quality and system productivity. It is shown that the reduction in operating costs achieved
through the use of modified membrane elements and the implementation of digitalization amounts to 39%,
thereby providing a commercial rationale for the widespread adoption of the proposed approaches. The developed
approach promotes broader adoption of water vending machines, which contributes to environmental
sustainability, supports the achievement of UN Sustainable Development Goals, and aligns with EU directives
aimed at reducing the impact of single-use plastic bottles.
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