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2. Reduction of Anthropogenic Load During Wastewater Treatment and Sludge Disposal

Pedepar:

1. B pucepTarniiifiHiii po6oTi 17151 BMEHIIIEHHS TEXHOT€HHOTO HaBaHTaXEHHSI Ha IOBKiJJIsl HaBeieHa iHTerpoBaHa
TEXHOJIOTiSI OYMIIEHHS CTIYHUX BOJl KOMYHAJILHUX IANPUEMCTB Bifj BAKKUX METAJIIB, 110 BKIIOYA€ OYUIIEHHS
CTiYHUX BOJ, Ta yTujizalito ocany. O6IpyHTOBAHO, 1110 Haii6inbll e(PeKTUBHUM 3 TOYKU 30PY CTYIEHS] OYUCTKU
CTiYHUX BOJ, BiJl iOHIB BXXKMX METAJIiB € COPOLIMHNUI METOJ], OUMCTKU CTiYHUX BOJ], i3 32CTOCYBaHHSIM IIPUPOJIHOTO
yeosity COKMpHULIBKOTO pojoBuia. IIpu nociimkeni copolii ioHiB KyIpyMy Ta MaHTaHy BCTAHOBJIEHO BUCOKY
ancopOLifiHy 31aTHICTh LEoJliTy B Aianas3oHi ix koHueHTpaniit 0,05-10 mr/nm3. [IpoBeieHO OPiBHIHHS
ancopOLiftHOI 3IaTHOCTI ABOX COPOEHTIB — LI€OJIITY i aHTPaLUTy Ta BCTAHOBJIEHO BUILly COPOLiNHY 31aTHICTb
1eosiTy. BusHaueHo onTuMasbHi peXXUMMHI IapamMeTpu npoluecy copo6uii. [IpoeneHo ineHTUPikanio
€KCIIEPUMEHTAJIbHUX [AHUX JJI51 TEOPETUYHUX MOJEJIEH, [0 BUKOPUCTOBYIOTHCS [IJIs1 CUCTEMU BOAA-TBEPOUNA

CcOpOeHT. BcTaHOB/IEHO, 10 IPOL,EC COPOLIHOTO BUITYyYEHHS KYIIPYMY Ta MAHTaHY OIUCY€EThCS MOJEISIMU



JleHrmiopa Ha OCHOBI TEOPii MOHOMOJIEKYJISIPHOI afcop6iii. OnrMcaHo METOOUKY Oflep>KaHHS 6i0COPOEHTY
nipoJsii3oM ocafiB CTIYHUX BOJ, Ta €KCIIEpUMEHTAIbHO JOBEIEeHO Oro BUCOKY alicopOLiliHy 31aTHICTh. PO3pobieHo
MaTEMaTU4HY MOZEJIb €EKOHOMIKO-€KOJIOTTYHOI CUCTEMU KOMYHAJIBHUX ITiAIIPUEMCTB 3 BUKOPUCTAHHSIM arapary
JIiHIHYX Ta HEJHIMHUX CUCTEM 3BUYAMHUX IA(EepeHLiaJbHUX PiBHSIHb HA OCHOBI MeToziB PyHre-KyTra, 1m0
IO3BOJIMTh BUBUMTH B32€EMO3B'I30K IMHAMIKY BKJIA[EHHS KOIITIB HA IIPOBEIEHHS 3aXO0ZiB [10 KOHTPOJIIO €KOJIOTTYHO]
CUTYyallil pETiOHY Ta Pe3yJbTaTiB LIbOT0 BKJIAJAHHS. BCTaHOBIIEHO, O NOTEHLIMHO MOKJIMBUM € ONITUMI3alliiHUI
npolec MiHimizanii KOmTiB Ipy MakCMMabHOMY e(eKTi Bifl iX BKafaHHs. B po6oTi po3po6JieHO Ta 3alIPOIIOHOBAHO
[LJIS1 BIIPOBAPKEHHS PELENTYPY KepaMidyHOi KOMITO3MLi [J181 BUTOTOBJIEHHS LIETJIU [IOBHOTLJIO! PSANOBOI, B CKJIA], SIKOI
BXOZSITh 0CaY CTiYHUX BOJ,. [IpoBeneHi BUNpoOyBaHHS SOCAITHUX 3pa3KiB OTPMMaHOI Leriy Ha [BaHO-

®pankiscbkomy INAT «BygiBesipHi MaTepiann» NigTBEPAUIN TEOPETUYHI Ta €KCIIEPUMEHTAIbHI TOKAa3HUKHU.

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.

Jep>kaBHHH peecTpaniliHuii Homep JiP:

IIpiopuTeTHHH HANIPSIM PO3BHTKY HayKH i TEXHIKH!
CrpareriyHuii npiopUTEeTHHH HaNIPSIM iHHOBaLiHHOI JisJIbHOCTI:
ITizcyMKH BOCTiI>KEeHHS:

Iy6sikarii:

HaykoBa (HayKOBO-TE€XHiYHa) IPOAYKILis:
ConiasiIbHO-€KOHOMIYHA CIPSIMOBAHICTh:

OxopoHHi gokymeHTH Ha OIIIB:

BnpoBaa>KeHHS pe3yJIbTaTiB AHCEpPTaIii:

3B's130K 3 HAYKOBUMH T€MaMH.



VI. BizoMocTi mpo HayKOBOT0 KEPiBHUKA /KEePiBHHUKIB (KOHCYJIbTAaHTA)

Bsiacue IlpizBuuie Im's I1o-6aThKOBI:
1. IllonyrpeHko Mupocnasa CrenaHiBHa

2. Polutrenko Myroslava Stepanivna

KBasigikamis: n. 1. 1., 21.06.01
InenTudikarop ORCID ID: He 3acrocosyetncs
JoparkoBa iHdpopmamnist:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH:
Kopg 3a €1PIIOY:

Micue3Haxoa KeHHSI:

dopma By1acHoCTI:

Cdepa ynpasiiHHS:

InenTudikarop ROR: He zacrocosyerscs

VII. BizomocTi npo odiniliHuX OIIOHEHTIB Ta pEl€H3€HTIiB
OdiniitHi onoHEHTH
BiacHe IIpizBuie Im'sa I1o-6aTbKOBI:

1. ManpoBanuit Mupocias CTenaHoBruY

2. Malyovaniy Miroslav Stepanovich

KBasigikanis: 5.1.1., 05.17.01, 05.17.08
InenTudikarop ORCID ID: He 3acrocosyetses
HoparkoBa indopmamnist:

IloBHe HaliIMeHYBaHHS OPUAUYHOI 0COOH:
Kop 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma BaacHoOCTI:

Cdepa ynpasiiHHS:

Imentudikarop ROR: He zacrocosyerbcs

BaacHe IlpizBume Im's I10o-6aTbKOBI:
1. Bosomkina Onena CeMeHiBHa

2. Voloshkina Olena Semenivna

KBasigikanis: n.r.1., 21.06.01

InenTudikarop ORCID ID: He 3acrocosyetbcs



JoparkoBa iHdpopmamnist:

IloBHEe HaHMEHYBaHHS IOPHIHYHOI 0COOH:
Kop 3a €IPIIOY:

Micue3Haxoa KeHHS:

dopma ByTacHOCTI:

Cdepa ynpassriHHS:

InenTudikarop ROR: He zacrocosyerscs

Penensentu

VIII. 3aKkJII04Hi BiZmoMOCTi
BsiacHe IIpi3Buie Im'sa ITo-6aTbKOBI
TOJIOBH paju

ByiacHe Ilpi3Buiie Im's ITo-6aTbKOBI

TOJIOBYIOYOTO Ha 3acCiiaHHi

BignoBigasbHUMH 3a HiATOTOBKY

00JIiKOBUX JOKYMEHTIB

Peectpartop

KepiBHuk Bigginy YKpIHTEI, mpo €
BiZIIIOBiZaJIbBHUM 32 peeCcTpallilo HayKOBOi

OisSIIBHOCTI

Mangpuk Osier MukosiaiioBuy

Manppuk Oner MukosaiioBuy

IOpuenko T.A.



