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B YCTaHOBKax 3 (pazoBuM i 6e3 pazoBoro nepexomny

2. The ecological safety enhancement of technogenic regions through the use of water treatment technologies in
systems with and without phase transition

Pedepar:

1. Incepraniiina po60Ta IpUCBIYeHA JOCTIIKEHHIO IIPOLIECiB OYMILEHHS BOIY B 3BOPOTHOOCMOTHYHUX YCTAHOBKAX
3 HaCTYIIHUM JIOOYMIIEHHSIM Y PinbTpax 3minaHoi aii (6e3 ¢pasoBoro nepexopny) Ta JOCIiIKEHHIO [IPOLieciB
BMMOPO>KyBaHHS KOHLIEHTPATIB (3 (a30BUM I1E€PEXOAOM) 3 METOIO 3MEHIIIEHHS CKUTIiB 3aCOJIEHUX CTOKIB Y BOJOMMH,
110 IO3BOJIUTh CYTTEBO MOJIIIINTH €KOJIOTIYHUIN CTaH HABKOJIMIIHBOTO cepenoBuia. [IpoananizoBaHo Ta
BpPaxXxOBaHO BITYM3HSIHUH i 3apyODKHUN [OCBIA, y raynysi eKosiorivHoi 6e3neKy TeXHOJIOTIN OYnIeHHS BOJU.
3anpornoHOBaHO HOBi TEXHOJIOTI 3 BUKOPUCTaHHSIM 3BOPOTHOTO OCMOCY, iOHHOTO O6MiHY Ta BUMOPOXKYBaHHS.
BusHaueHi XxapaKTepUCTUKHU 3aCTOCYBaHHSI 3BOPOTHOOCMOTAYHUX TE€XHOJIOTIH [IJIs1 anlapaTiB 3 BOJIOKOHHUMU
MmeMmOpaHaMmu (BUTPaTy €Heprii, CTyIiHb 3HECOJIEHHS Ta KOHIIEHTPYBaHHS COJiel), [0 O3BOJIsS€E BCTAHOBUTH MEXKI iX

BUKOpHCTaHHs. OGIpyHTOBaHI OCHOBHI ITapaMeTpy ITPOLeCy AOOYUILEHHS BOJY IIiCsIsl 3BBOPOTHOOCMOTHUYHO]



TEXHOJIOTIi: EMHICTb NIOIJIMHAHHSA (iNIbTPIB, BEJIMYMHA IIPOCKOKY COJieil B QinbTpat, BUGip TUIIIB peareHTiB Ta
pimeHHs 1o6yIOBY CXeM IIIMOOKOT0 OYUILeHHS BoY. BudHaveHi napameTpu [poLeciB 3MEeHIIEeHHS CKUTIB
3aCOJIEHMX CTOKIB MiCJI1 BOJOOYMCHOTO 06JIaIHAaHHS IJISIXOM iX BUMOPOJKYBaHHS, IO 03BOJISIE BU3HAYNUTHU
IIPOAYKTUBHICTb 00JIIHAHHS Ta MeXi IOr0 BUKOPUCTaHHS. JloCliIpKeHi 0COOIMBOCTI NIPOLECiB HAKUIIOYTBOPEHHSI B
3BOPOTHHUX LIMKJIaX BOAOKOPUCTYyBaHHs. OGIPYHTOBaHi NapaMeTpU OUMILEHHS MiIKUBIIOBAJIbHOI Ta 3BOPOTHO]
(uMpKyJIsILiiHOT) BOAY 3 BUKOPUCTAHHSIM Pi3HUX TEXHOJIOTIYHUX METO/IIiB Ta peareHTiB. 3HaleHi MaTeMaTuyHi

MoJeJli BUBHaY€HHS JOOYTKiB PO3YMHHOCTI OCHOBHUX HAaKUIIOYTBOPIOBAaUiB - KAPOOHATY Ta CyJIb(aTy KaJbLIilo.

2. The thesis deals with the water treatment processes in reverse osmosis units with aftertreatment in the mixed
bed filters (without phase transition) and concentrates freezing-out (with phase transition) processes aimed at
reducing the discharge of saline effluent that will significantly improve the ecological condition of the
environment. Home and foreign industry experience in the field of ecological safety of water treatment
technologies has been analyzed and taken into account. New technologies using reverse osmosis, ion exchange
treatment of permeate and freezing-out of concentrate are suggested. The characteristics of applying reverse
osmosis technology for devices with fiber membranes (costs of energy, the degree of desalination and
concentration of salts) allowing to identify limits of its use are detected. The main indicators of desalinated water
quality, types of ion exchange resins, its absorption capacity and selection of reagents used for regeneration of ion
exchangers are identified. The parameters of processes aimed at the reducing saline wastewater discharges after
the water treatment equipment through freezing-out are studied. The features of scale formation in the
recirculation loops are outlined. Parameters of make-up and reverse (recirculation) water treatment using
different technological methods and reagents are investigated. Mathematical models determining the ion product
of main scale formation materials - calcium carbonate and calcium sulfate - are found.
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