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1. KOMIIEKCHA OUYMCTKA CTIYHUX BOJI ITPOMUCJIOBUX ITIAITPMEMCTB BIJI CITOJIYK MIII

2. Integrated treatment of industrial wastewater from copper

Pedepar:

1. Incepranifina po60Ta IPUCBIYEHA AOCiIKEHHIO TEXHOJIOTIH i METO/iB, 10 MiABUILYIOTh €(PEKTUBHICTb OYMCTKU
IIPOMUCJIOBUX CTIYHUX BOJ, BiJl CIIOJIYK Mifji 3 yTuitisaniero BiIxoiB, OTPUMaHHSIM LIHHOI CUPOBUHU i Opranisarii
000POTHUX 3aMKHEHUX CUCTEM BOJOIOCTaYaHHs. HaBeneHo TeopeThyHe 06 pYHTYBaHHS IPOLIECY OYUCTKU
PO3UMHIB, 110 MICTITh Mifb, IIeMeHTali€0 Ta peputusanieto. [IpeacraBnieHo MaTeMaTUYHi MOZeJli IPOLIEeCiB
OYKCTKU PO3YMHIB, AKi MIiCTATh Migb. [IpoBefeHo cepilo eKCleprMEHTANbHUX AOCIIIKEHD IIPOLIECIB LieMEeHTallii
MiJii B peakTopi, 3aBaHTa’)KEHOMY 3aJ1i3HMM ITOPOLIKOM, Ta IPYroi cTafii O4ucTKy - pepuTrsaliii, mpoaHasizoBaHO
oTpuMaHi pesysnbTaTu. JlocaimkeHo ckaaz Ta 19 ¢isuko - XiMiyHi BJIaCTMBOCTI 0CafliB, OTPMMaHUX B IIPOLIECi
OYUCTKU Bogu ¢peputusatieto. Po3po6y1eHo MeTOAMKY iHKEHEPHOTO PO3PAaxyHKy OCHOBHUX TEXHOJIOTIYHUX
rapameTpiB i XapaKTePUCTUK NIPOLIECY BUMAITIEHHS CIIOJIYK Mifi 3 CTiYHOI BOAM. 3alpOIIOHOBAHO KOMILJIEKCHY

TEXHOJIOTiI0 OYUCTKY BOJY Bif MiZli 3 OTPMMaHHSM TOBapPHUX MIPOJYKTiB. BUKOHAHO TEXHIKO — €KOHOMIUHY OLIiHKY



TEXHOJIOTi1 KOMIIJIEKCHOI OYMCTKY, 3aIIPOIIOHOBAHO TEXHOJIOTYHI cxemu. Kilo4oBi ¢iioBa: CTivyHi BOgU, Millb, 3271130,

1eMeHraris, pepurusariisi, eeKT OUUCTKU.

2. The dissertation is devoted to the study of technologies and methods that increase the efficiency of industrial
wastewater treatment from copper with waste disposal, obtaining valuable raw materials and organizing closed
water supply systems. The theoretical justification of the solution cleaning process is given; containing copper,
cementation and ferritization. A mathematical model of the process of cleaning solutions containing copper is
presented. A series of experimental studies of the processes of copper cementation in a reactor loaded with iron
powder and the second stage of purification-ferritization was carried out, the results were analyzed. The
composition and physicochemical properties of precipitates obtained during water purification by ferritization are
investigated. A technique has been developed for the engineering calculation of the main technological parameters
and characteristics of the process of copper extraction from wastewater. A complex technology of water
purification from copper to produce marketable products is proposed. A feasibility study of integrated wastewater
treatment technology has been carried out, technological schemes have been proposed. Key words: wastewater,
copper, iron, cementation, ferritization, treatment effect.

Jep>kaBHH peecTpaniiiHuii Homep JiP:

IIpiopuTeTHHI HanIpsIM PO3BUTKY HayKH i TEXHIKH:
CrpareriyHui NpiopUTETHUI HAIIPSIM iHHOBaLiHOI AiSJIBHOCTI!
ITiZCcyMKH JOCIiI>KEeHHS:

Iyosikarrii:

HaykoBa (HayKOBO-TE€XHiYHa) IPOAYKILis:
ComiasibHO-eKOHOMIYHA CIIPSIMOBaHiCTh:

OxopoHHi gokymeHTH Ha OIIIB:

BrnipoBaakeHHs pe3yJIbTaTiB AHCepTalii:

3B'SI30K 3 HAYKOBHMH TEMaMH:

VI. BizomocCTi Ipo HayKOBOr0 KEPiBHHKA /KEPiBHHUKIB (KOHCYJIbTAaHTA)

BaacHe IlpizBume Im's I10-6aTbKOBI:
1. KoueToB I'enHafiii MuxanioBuy

2. Kochetov Hennadii M.

KBasigikanis: n. 1. n., 05.23.04

InenTudirkarop ORCHID ID: He sactocoyerbcs
JoparkoBa indpopmamnis:

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

Micue3HaxoaKeHHS:

dopma ByracHoCTI:

Cdepa ynpasiriHHS:



InenTudikarop ROR: He zacrocosyerscs

VII. BizomocTi npo odiliiHUX OTIOHEHTIB Ta pelleH3€eHTiB

OdiuiiiHi OIOHEHTH
Baacue IlpizBume Im'a Ilo-6aTbKOBI:

1. Xopyxkuii Iletpo JJaHnnosuy

2. Khoruzhyi Petro D.

KBasigikamis: 1. 1. 1., 05.23.04

InenTudikarop ORCHID ID: He sactocosyerbcs
JoparkoBa iHdpopmamist:

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

Micue3HaxoaKeHHs:

dopma ByracHoCTI:

Cdepa ynpasiriHHS:

InenTudikarop ROR: He zacrocosyerscs

Baacwue IlpizBumie Im's Ilo-6aTbKOBI:
1. XoxotBa Onekcangp I[lerpoBuy
2. Khokhotva Oleksandr Petrovych

KBasigikamis: k..., 21.06.01

InmenTudikarop ORCHID ID: He zactocosyetbcs
JoparkoBa iHdpopmamist:

TloBHe HaliMeHYBaHHS IOPHIHYHOI 0COOH:
Kopg 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma ByTacHOCTI:

Cdepa ynpasiiHHS:

InenTudikarop ROR: He zacrocosyerscs

Penensentu

VIII. 3ak1104Hi BiZoMOCTi

BsiacHe IIpi3Buie Im'sa ITo-6aTbKOBi

TOJIOBH pajgu

[Tpurimak Osekcanap BikroposBud



BaacHe IlpizBumie Im's ITo-6aTbKOBI
TOJIOBYIOYOTO Ha 3acCiiaHHi
BignoBigasibHUMH 3a HiATOTOBKY

00JIiKOBUX JOKYMEHTIB

PeecTpaTop

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZIIOBiZaJIbHUM 32 peEeCTpallilo HAayKOBOIi

OisSIIBHOCTI

[Tpuiimak Onekcanap BikropoBuy

IOpuenko T.A.



