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V. BimomocTi npo guceprauiio
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Tema gucepranii:
1. HaykoBi 3acazy BUasieHHsI TOKCUYHUX MiKPOKOMIIOHEHTIB MaHTraHy, 60py, apCceHy B IIpolecax MeMOPaHHOTO

OIpiCHEHHS

2. Scientific basis of the toxic microcomponents Manganese, Boron and Arsenic removal during membrane water
desalination processes

Pedepar:

1. Incepralist npucBSYeHa BUPIIIEHHIO HAYKOBOI MPO6JIEMU 3 €KOJIOTIYHOI 6€311eKU - CTBOPEHHIO HayKOBUX 3acaf,
eeKTUBHOrO BUJIaJIeHHSI TOKCUYHUX MIKDOKOMIIOHEHTIB MaHIaHy, 60py, apCceHy B Ipoliecax MeMOpPaHHOT O
OIIPiCHEHHS NPU BUKJIIOYEHH] Y1 3MEHIIEHHI pU3MKiB BTOPUHHOTO 3a0pYIHEHHSI TOBKIJLIS, @ TaKOX [1J1s
IIPOTHO3YBAHHS SIKOCTI Ta CKJIAZy IPOLYKTiB MEMOPAHHOTO PO3/iJIEHHS 32 BMiCTOM BKa3aHUX MiKDOKOMIIOHEHTIB.
Ha ocHOBI cuctemMatnyHuX JOCTiIKeHb IpoLecy mirpanii Ta kinetTuku BuganeHHs Mn(ll) B mpoueci enexrpogiaisy,
a TaKO>X BILJIMBY Pi3HUX (POPM MaHraHy Ha eJIeKTPOXiMiuHi xapakTepUCTUKU MEMOpaH 3a PiBHUX PeKHUMiB 06pOOKHU
BU3HAY€HO YMOBU BUJIy4EHHS BKa3aHOTO MiKDOKOMITOHEHTA i3 BOJY 10 HOPM NUTHOTO BogonocTrayaHHs (0,05
Mr/1m3) B [IPOLIEC €JIEKTPO/Iiali3HOro ONPiCHEHHS! NIPY BiJICYTHOCTI HETaTUBHOTO BIIMBY HA MEMOpPaHMU.

JocminKeHo BIJIMB LIMPOKOro CreKTpy (pizuko-xiMmiuyHux napameTpis (pH, npupony Ta KoHLeHTpalii ¢oHOBOro



€JIEKTPOJITY, KOHLIEHTpallii MiIKkpOKOMIIOHEHTA B BUXiJHOMY PO34HMHi, CTYIIE€Hs BiIOOpY Iepmeary, po6ouoro TUCKY,
IJIMOVHY 3HECOJIEHHSI, TEMIIEpaTypy) Ha e(peKTUBHICTb BUaIeHHSI CIIOJIYK 60py Ta apCeHy B IpolLiecax
€JIEKTPOJiai3y, 3BOPOTHOIO OCMOCY Ta HaHOQiNbTpallii 3 BUKOPUCTAHHIM MEMOPaH, SIKi IIMPOKO
BMKOPHUCTOBYIOTbCS B YKpaiHi 17151 31ilicCHeHHs 1uX npoteciB. CTBOPEHO HAyKOBe MiAIPYHTs OJ1s1 IPOrHO3YBaHHS
SIKOCTi [lepMeariB Ta Jiasi3aTiB MEMOPAHHMX YCTaHOBOK 32 BMiCTOM BKa3aHMX MiKPOKOMIIOHEHTIB B 3aJI€XKHOCTI Bif,
CKJIaJly BUXiZIHOI BOAY Ta IapaMeTpiB 0OpPOOKH, a TAKOX /1J1s1 pO3pOOKU e(PEeKTUBHUX Ta €KOJIOTTYHO-IOLiIIbBHUX
TEXHOJIOTIYHUX CXEM, 10 3a6€3M1e4yI0Th OTPUMAHHS OIIPiCHEHOI BOJU BUCOKOI SIKOCTi 32 BMICTOM 60Dy Ta apceHy

npu 3MEHIIIEHHI Y1 BUKJIIOUYEHHi pI/ISI/IKiB BTOPUHHOTO 336py,[[HeHHH ILOBKiJIJ'IH TOKCMYHUMU MiKpOKOMHOHeHTaMI/I.

2. The thesis is devoted to solving of a scientific problem on ecological safety - to creating of scientific bases for
effective removal of toxic microcomponents of Manganese, Boron and Arsenic from water in processes of
membrane water desalination with exluding or deminishing secondary environmental pollution risks as well as for
predicting the quality and composition of the membrane separation products as to macrocomponents mentioned.
On the basis of systematic investigations of process of migration and kinetics of Mn(II) removal during
electrodialysis and also of effects of various forms of Manganese on electrochemical characteristics of membranes
at various modes of operation the conditions of removal of the specified microcomponent from water up to norms
of drinking water-service (0,05 mg/l) during electrodialysis water desalination in the absence of negative effect on
membranes were established. Effect of a wide spectrum of physical and chemical parameters (pH, the nature and
concentration of a background electrolyte, concentration of a microcomponent in an initial solution, permeate
recovery, operating pressure, depth of demineralization, temperature) on efficiency of removal of Boron and
Arsenic compounds during electrodialysis, reverse osmosis and nanofiltration was studied using membranes,
which have the high application in Ukraine for carrying out these processes. The scientific foundations for
forecasting quality of the permeate and dialysate of membrane installations as to the contents of the specified
microcomponents depending on composition of initial water and parameters of treatment, as well as for
development of the effective and ecologically-expedient technological schemes ensuring obtaining fresh water of
top quality by the content of Boron and Arsenic at reduction or elimination of risks of secondary environmental

contamination by toxic microcomponents are created.
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