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Pedepar:

1. B mucepTaniiiHiil poboTi 17151 3MEHIIEHHS TEXHOT€HHOI'0 HaBaHTa)XKEHHSI Ha IOBKIJIJIS HaBelleHa iHTerpoBaHa
TEXHOJIOTiSl OYUILEHHS CTIYHUX BOJ, KOMYHAJIbHUX MiIIIPUEMCTB BiJl BAXKKUX METAJIIB, 1[0 BKJIOYAE OYUILECHHS
CTiYHUX BOJ, Ta yTUJIi3alilo ocany. OGIpyHTOBAHO, 110 Ha6inbll e(eKTUBHUM 3 TOUKU 30PY CTYIEHS] OYUCTKU
CTiYHUX BOJ, Bifi i0HiB BaXKKX METaJliB € COPOLIITHUI METOM, OYMCTKU CTIUHUX BOJ, i3 3aCTOCYBaHHSIM IIPUPOIHOTO
yeosity CokupHULbKOrO pojoBuiia. IIpu mociimkeni copoOLii ioHiB KynpyMy Ta MaHTaHY BCTAHOBJIEHO BUCOKY
afcopOLifiHy 31aTHICTh LI€O0JIiTy B [lialas3oHi ix koHueHTpauiit 0,05-10 mr/nm3. [IpoBeieHO NIOPiBHSIHHS
ancopOLiNHOI 3IATHOCTI ABOX COPOEHTIB — LIEOJIITY i aHTPALIUTy Ta BCTAHOBJIEHO BUILy COPOLiNHY 3IaTHICTb



LeoJiTy. Bu3HaueHo onTrMaibHi peXXUMMHI IapamMeTpu npouecy copb6uii. [IpoBeneHo ineHTUdiKalio
€KCIIEPUMEHTAJIbHUX JaHUX IJI51 TEOPETUYHUX MOZEJIEN, 110 BUKOPUCTOBYIOTHCS IJIs1 CACTEMU BOJa-TBEPAUN
copbeHT. BcTaHOBJIEHO, 110 NPOLeC COPOLiITHOTO BUJIyYEHHS KYIIPYMY Ta MaHTaHy OIIMCY€ETbCSI MOJIEeJISIMU
JleHrMIopa Ha OCHOBI T€Opii MOHOMOJIEKYJISIPHOI afcop6buii. OnrcaHo METOIUKY Ofep>KaHHs 6i0COPOEHTY
nipoJii3oM ocafiB CTIYHUX BOJ, Ta €KCIIEPUMEHTAIbHO JOBEIEHO MOro BUCOKY anicopOLiliHy 31aTHiCTh. PO3po6ieHo
MaTEMaTUYHY MOJIEJIb EKOHOMIKO-€KOJIOTIYHOI CUCTEMU KOMYHAJIBHUX MiANPUEMCTB 3 BUKOPUCTAHHSIM aIrapary
JIiHIHUX Ta HEJIHIMHUX CUCTeM 3BUYalHUX IUQepeHLiaJbHUX PiBHSIHb HA OCHOBI MeToiB PyHre-KyTra, 110
IO3BOJIMTH BUBUMATH B3a€EMO3B'I30K IMHAMIKY BKJIZ,EHHS KOMITIB HA ITPOBEIEHHS 3aX0/iB [10 KOHTPOJIIO €KOJIOTiYHO]
CUTYyallil pETiOHY Ta Pe3yJbTaTiB 1IbOTO BKJIAJAaHHS. BCTaHOBIIEHO, IO NOTEHLIMHO MOKJIMBUM € ONITUMI3alliiHUI
npoliec MiHimizanjii KomTiB Ipu MakcuMasbHOMY eeKTi Bif iX BKiafaHHs. B po6oTi po3po6JieHO Ta 3alIpOIIOHOBAHO
171 BIIPOBAJI)KEHHS PELENTYPY KepaMiyHOi KOMITO3ULi 11 BATOTOBJIEHHS LIETJIN TIOBHOTIJIOL PAOBOI, B CKJIaf, AKOI
BXOZSTh 0CAY CTIYHUX BOJ,. [IpoBeneHi BUNpo6yBaHHS SOCAITHUX 3pa3KiB OTPMMaHOI [eryy Ha [BaHO-

®pankiscbkomy INAT «BygiBesipHi MaTepiann» MigTBEPAUIN TEOPETUYH] Ta eKCIIEpUMEHTAaIbHI TOKa3HUKHU.

2. The thesis is aimed at reduction of anthropogenic load on the environment and we present the integrated
technology of municipal wastewater treatment from heavy metals, which includes wastewater treatment and
sludge disposal. We have substantiated that the most effective from the point of view of the degree of wastewater
treatment from heavy metal ions is the sorption method of wastewater treatment using natural zeolite of the
Sokyrnytsia deposit. When studying the sorption of copper and manganese ions, a high adsorption capacity of
zeolite was found in the range of their concentrations (0.05 mg/dm3 - 10 mg/dm3). We have compared the
adsorption capacity of two sorbents - zeolite and anthracite, and established that zeolite had higher sorption
capacity. We also determined the optimal mode parameters of the sorption process. There was carried out the
identification of experimental data for theoretical models used for the system water-solid sorbent. It has been
established that the process of sorption extraction of copper and manganese was described by Langmuir models
based on the theory of monomolecular adsorption. We have described the method of obtaining the biosorbent by
pyrolysis of wastewater sediments and experimentally proved its high adsorption capacity. We have elaborated a
mathematical model of the economic-ecological system of public utility companies using linear and nonlinear
systems of ordinary differential equations based on Runge-Kutta methods, which will make it possible to study the
correlation between the dynamics of investment into the environmental situation controling measures in the
region and the results of this investment. Our work established that the optimization process of minimizing funds
with the maximum investment effect is potentially possible. In the thesis, we develop and present for
implementation the recipe of a ceramic composition for production of solid bricks which includes wastewater
sediments. Testing of prototypes of the obtained bricks at Ivano-Frankivsk PJSC “Construction Materials”
confirmed the theoretical and experimental parameters.
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