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2. Integrated treatment of industrial wastewater from copper

Pedepar:

1. Inceprarifina po60Ta IpUCBIYeHA JOCTiIKEHHIO TEXHOJIOTiH i MeTOiB, 10 MiABUINYIOTh €(PEKTUBHICT OYMCTKU
IIPOMUCJIOBUX CTiYHMX BOJI Bif CIIOJIYK Mifii 3 yTUJIi3alii€ro BiixoAiB, OTPMMaHHSIM LIiIHHOI CUDOBUHMU i oprasisanii
000POTHUX 3aMKHEHUX CUCTEM BOJOIOCTaYaHHs. HaBeieHO TeopeThyHe OO PYHTYBaHHS IPOLIECY OYUCTKU
PO3YMHIB, IO MIiCTATh Miflp, LIeMeHTali€lo Ta pepuTusauieio. [IpencraBieHo MaTeMaTUYHi Mogerii Mpolecis
OYMCTKHU PO34MHIB, SIKi MiCTITh Minb. [IpoBeneHo cepio eKCriepuMeHTaJIbHUX TOCiI>)KEHD [IPOLeCiB LieMeHTallii
MiJli B peakTopi, 3aBaHTa)KEHOMY 3aJ1i3HMM ITOPOLIKOM, Ta IPYroi cTafii OYMCTKY - pepuTr3aliii, IpoaHasizoBaHO

OoTpuMaHi pesysnbTaTu. JJocaimkeHo ckiag ta 19 ¢isuko - xiMiuHi BIaCTUBOCTI 0CafiiB, OTPUMAaHUX B IIPOLIEC]



ouncTKY Bogu dheputusauieio. Po3po6yeHo MeTOAMKY iHKeHEPHOTO PO3PaxyHKy OCHOBHUX TEXHOJIOTIYHUX
NapameTpiB i XapaKTepPUCTHUK NIPOLIECY BUMINIEHHS CIOJYK Mifli 3 CTIYHOI BOAM. 3allpONIOHOBAHO KOMILJIEKCHY
TEXHOJIOTII0 OYUCTKY BOLY Bif MiZli 3 OTPMMaHHSIM TOBapPHUX IIPOIYKTIB. BUKOHAHO TEXHIKO — €KOHOMIYHY OLIiHKY
TEXHOJIOTi1 KOMIIJIEKCHOI OYMCTKY, 3aIIPOIIOHOBAHO TEXHOJIOTIUHI cxemu. Kilo4oBi ciioBa: CTivHi BOgU, Millb, 3271130,

LeMeHTanis, Gpepurusanis, ePeKT OYNCTKU.

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 iHHOBaLilHOI AiJIBHOCTI:
ITiZcyMKH JOCTiI>KEeHHS:

ITy6sikamii:

HaykoBa (HayKOBO-TE€XHiYHa) IPOAYKILis:
ConiasIbHO-€KOHOMIYHA CIPSIMOBAaHICTh:

OxopoHHi gokymeHTH Ha OIIIB:

BrnipoBaaykeHHs pe3yJIbTaTiB AHcCepTalii:

3B'SI30K 3 HAYKOBHMH T€MaMH:

VI. BizoMocCTi mpo HayKOBOT0 KEPiBHUKa /KePiBHHUKIB (KOHCYJIbTAaHTA)

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. KoueToB I'enHapmiii MuxaiiioBuy

2. Kochetov Hennadii M.

KBasmigikamis: 05.23.04

InenTudikarop ORCHID ID: He sactocoyerbcs
JoparkoBa indpopmamnist:

IloBHe HaliMEeHYBaHHS IOPHIHYHOI 0COOH:
Kopg 3a €1PIIOY:

Micue3HaxoO KeHHSI:



dopma By1acHoCTI:
Cdepa ynpasiiHHS:
InenTudikarop ROR: He zacrocosyerscs

CeKTop HayKH: He 3aCTOCOBY€ETHCS

VII. BizomocrTi npo odiniliHuX OIIOHEHTIB Ta PEI€H3E€HTIiB
OdiuiiiHi OIOHEHTH
Baacue IlpizBuuie Im's Ilo-6aTbKOBI:

1. Xopysxui1 I[Terpo Jlanunosuy

2. Khoruzhyi Petro D.

KBasigikamis: 05.23.04

Imentudikarop ORCHID ID: He zacrocosyerscs
JoparkoBa iHdpopmamnist:

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

Micue3HaxoaKeHHS:

dopma BaacHoOCTI:

Cdepa ynpassriHHS:

InenTudgikarop ROR: He zacrocosyerscs

CeKTop HayKH: He 3aCTOCOBYETHCS

BiacHe IIpizBuie Im'sa I1o-6aTbKOBI:
1. XoxotBa Onekcangp [lerpoBruy

2. Khokhotva Oleksandr Petrovych

KBasigikamis: 21.06.01

InenTudirkarop ORCHID ID: He 3actocoyerscs
HoparkoBa indopmamnist:

IloBHe HallMeHYBaHHS IOPHIHNYHOI 0COOH:
Kopg 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma BaacHOCTI:

Cdepa ynpasiriHHS:

Imentudikarop ROR: He zacrocoyerbcs

CeKTop HayKH: He 3aCTOCOBYETHCS



PeuenseHTu

VIII. 3akir04Hi BimoMocTi
BnacHe IlpizBuime Im's [10-6aTbKOBI [Tpuitmax Osexcannp BikToposud

TOJIOBH paju

Bnacwue IpizBume Im's I1o-6aTbKOBI [Tpuiitmax Onexcannp BikToposud

rOJIOBYIOYOTO Ha 3aCiflaHHi

BigmoBigasbHUH 32 MiATOTOBKY

00JIIKOBHX JOKYMEHTIB

PeecTpartop

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZIIOBiZaJIbHUM 32 peECTpallil0o HAyKOBOi IOpuenko T.A.

OisIJIbHOCTI




