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1. InceprauiiiHa po60Ta NpUCBSYEHA BUPIIEHHIO IPOOJIeMHU IEPEPOOKU TOKCUYHUX BiIXO/iB, a came po3pooiLi

KOMIIJIEKCHOI T€XHOJIOTii 3HEMKOIKeHHS PiAKUX CKUIIB Ta Ta30BUX BUKUIB TPOMUCIIOBUX MiATIPUEMCTB (DEPUTHUM

METOJIOM. Y IIEpPIIOMY PO3Jijli ollrcaHa OCHOBHA Hebe3IeKa [J1s1 HABKOJIMIIHbOTO CEPEeAOBULIA Bifl CKULY CTIUHUAX
BOJ, FJIbBAHIYHOT'O BUPOOHUIITBA Ta HaBeleHa Kiacudikallis CTiYHUX BOJ, rajbBaHIiYHOTO BUPDOOHUIITBA 3a
KpUTEPisIMU iX yTBOpeHHS. Ha 0CHOBI ITpoBejeHHs aHai3y Ta cucTemMaTu3alii JiTepaTypHUX IpKepes 3p06JIeHO
BHACHOBOK, L0 € IOLiIbHAM IIPOBELEHHS JOCIiIPKEHHS, IPUCBSIYEHOrO €JIEKTPOXIMIYHOMY OYUILEHHIO
3a1i30Cyab(aTBMiCHUX CTOKIB 3 IIOAAJIbIIMM BUKOPUCTAaHHSM PO34MHIB cysb@aris 3aniza (II) ta 3amniza (I1I) pis
OTpUMaHHS (PEPUTHUX MaTepiaiB K TOBAPHOTO NPOAyKTy. [IpoBeseHnii aHasli3 JiTepaTypHUX IKepeJ Won0

TEXHOJIOTi! PO3POOKYU Ta BUKOPUCTAHHSI KaTasizatopis A5 okucHeHHs1 CO Ha OCHOBI peputHuX Marepiamis. B



Ipyromy po3ziji qucepraniitHoi po60Ty IpeacTaBieHi 06'€KTH JOCTiIKeHb, 10 BKII0YAalOTh B ce6e OMuc,
XapaKTEePUCTHUKY, BIACTUBOCTI AOCIIiI)KyBaHUX CEPENIOBULL, MaTEPiaJliB Ta pEareHTiB, 0 BUKOPUCTOBYBAIMCS Ta
IIpeJCcTaBjieHi B HACTYIHUX po3finax gucepraii.. HaBeneHi MeToguky ocazpkeHHsT GEPUTHUX OCaliB Ta HAHECEHHSI
iX Ha HOCIi 3 TOAAIBIINM BUKOPUCTAHHAM B SIKOCTI KaTaidaTopiB okucHeHHsd CO. HaBenuii riepesiik HOpMaTUBHUX
IOKYMEHTIB, Ha SIKOMY I'DYHTYBaJIMCS OOCJII)KEHHS €KOJIoriYHUX pu3uKiB Ha [IpAT «Ykprpadit». TpeTiit po3ain
POOOTH NPUCBSYEHUN AOCTiIKEHHIO €(DEeKTUBHOCTI OYMILEHHS CYIb(aTBMiCHUX KUCJINUX PO3YMHIB Bif] KaTiOHIB
3asisa (II) ra migi (II). B sskocTi ioHOOOMiHHOI cMosM 6YB 3acTocoBaHuii KatioHiT Dowex HCR S /S B H+-¢dopmi. Js
pereHepatii BuKopucTtoByBaiu 5 Ta 10 %-Buii po3unHu cynbdaTHOi KUCA0TH. JJocmimkeHHs 6y po3ouTi Ha 4
OKpPEMUX CKJIaIOBUX BUJIyYEHHS KaTiOHIB 3aj1i3a 3 KOHIeHTpaujieo 1 T/aM3, e KOHLeHTpallis cipuaHoi KUCIIOTU
BapiloBazacs Bifi, yncToi npobu 6e3 kucaotu 1o 3,5 r/am3 cipyaHoi KUCjioTy, Ta 5 r/aM3 B fiana3oHi KOHLeHTpallii
cipuanoi kucsnoru Big 0,5 r/nm3 1o 13 r/nm3. BunydeHHs ioHiB Mizi koHueHTpaieo 0,8-11/1mM3 BigbyBanocs 3
PO34NMHIB 6€3 KUCJIOTU Ta 3 KOHLEHTpallielo cipyanoi kucaotu 1,2 r/nm3. ITIpoBoAMIOCh TAKOXK CyMiCHE BUITyY€HHS
ioHiB 3asi3a Ta Mifli B IPUCTYHOCTI cipyaHoi KMCI0TH. Bu3HaueHa eeKTUBHICTh pereHepallii KaTioHiTy 3 METOI0
OTPUMAaHHS KOHLIEHTPOBAHUX 3a/1i30BMiCHUX Ta MiJJbBMICHUX pereHepalifHUX pO34YuHIB s peanizauii ¢peputHoro
METOAY 3 METOI0 OTPUMaHHS (PEepUTHUX YaCTUHOK. PO3p0o6sieHa Ta OOIPYHTOBAaHA TEXHOJIOTIYHA CXEMa «3EJIEHOI»
nepepoOKU BilXOZiB rajibBaHiYHOTO BUPOOHUILITBA. B TpeThboMy po3zisi 3HayHa yBara npuiijieHa eJeKTpoialisHoMy
Ta GEepPUTHOMY METO[y 3BHEIIKOPKEHHS IPOMUCIIOBUX 3aJ1i30BMICHUX CyJ/IbPATHUX PO34UMHIB. JlOCIiIPKEHO BILJIMB
KOHLIEHTpaLiil po34nHy cyabdary 3aiisa (II) B karonHill kamepi Ta cysib(paTHOI KUCIOTU B aHOIHIIN KaMepi B
IIBOKaMEPHOMY €JIEKTPOJIi3€pi Ha IIPOLEC PO3AIIEHHS TOMIIIOK 3 BpaXyBaHHAM 3aMiHM aHOJHOIO Marepiay 3
TUTaHy Ha CBUHeIlb. [I0Ka3aHO MOXJIUBICTh OKMCHEHHS ioHiB 3aii3a (II) B aHoAHIl Kamepi IBOKaMepHOro
€JIEKTPOJIi3epy B IPUCYTHOCTI Cy/b(aTHOI KUCJIOTH B KaTOMHIN Kamepi. 3HauHy yBary 0yjo IpuiijeHo
OOCJiIXEHHIO (Pi3NKO-XiMiYHOro CcTaHy (PepUTHOrO MaTepiaiy, OfEP>KaHOrO 3 TOBAPHOTO IIPOLYKTY €JIEKTPOIiai3y
- KOHLIEHTPOBaHOT0 po3uuHy cyybdarty 3aiuiza (III). Sk migcymok 6yJi0 3alIporIOHOBAHO TEXHOJIOTIYHY CXEMY
KOMIIJIEKCHOTO 3HEUIKOI)KEHHSI IPOMHUCJIOBUX 3aJ1i30BMiCHUX CYJIb(PATHUX PO3UMHIB 3 OTPUMAaHHSIM IIPOAYKTIB,
IIPUAATHUX [1J15 IOBTOPHOTO BUKOPUCTaHHS. YeTBepTUil po31is po60TU NIPUCBSIYEHUI AOCIIIPKEHHIO KaTajli3aTopiB
171 okucHeHHs CO 3 guMOBUX rasiB. [1icsis CTPYKTYPHUX NOCTIIPKEHD KaTali3aTOPiB IPELCTABIEHO PE3YIbTATH
MOZeJIIoBaHHs npolecy okucHeHHs1 CO, Ha OCHOBI sIKUX 6yJI0 cTBOpeHO 3D-Mopenb 6araTokaMepHOi 1edi BUnaiy
tury Pinramepa. 3HayHy yBary B PO37iJii IPUAIJIEHO AOCIIIKEHHIO aKTUBHOCTI BOJIOKHMCTHX KaTasli3aTopis y
peakuii okucHeHHs CO 3 KoHLeHTpauismu 1 -2 % 3ayIeXXHO BiJ, HAHECEHOTI'O KaTaJiTU4HO aKTUBHOT'O KOMIIOHEHTA -
depurHoro marepiana 6e3 nmonepegHb01 06pOOKU. IIpecTaBieHo XapaKTePUCTUKN KEPAMOBOJIOKHA Ta ITPOIIEC
HaHECEHHS Ha BOJIOKHO KaTaJli3aTOPiB 3 NOJAJbIIMM MiKPOPEHTT€HOCIIEKTPAJIbHUM aHAaJli30M ITOBEPXHi BOJIOKHA.
KaranizaTopy Ha KEpaMOBOJIOKHMCTOMY HOCIi TOKa3any BUCOKI Pe3y/IbTaTh €(EKTUBHOCTI, B OKPEMUX BUIAIKAX
nocsiraetbest NpakTUyHo 100 %-Ba koHBepcist CO, B pe3ysbTaTi 4oro 6ysa po3pobiieHa CXeMa po3TallyBaHHS
BOJIOKHUCTOTO KaTajizaTopa Js 3HemmkogkeHHs CO IUMOBUX rasiB B rieyax rpadirysanus. [T'satuil posnin
IYcepTalifHOi poOOTH IPUCBSIYEHM JOCIIIIKEHHIO €KOJIOTIYHUX BIJIMBIB 3a0PYAHIOIOUNUX PEYOBUH, 1O IPUCYTHI Y

Bukupax [IpAT «Ykprpagit».

2. The dissertation work is devoted to solving the problem of processing toxic waste, namely the development of a
complex technology for the disposal of liquid discharges and gaseous emissions of industrial enterprises using the
ferrite method. The first chapter describes the main danger to the environment from the discharge of wastewater
from galvanic production and the classification of wastewater from galvanic production according to the criteria of
their formation. Based on the analysis and systematization of literary sources, it was concluded that it is expedient
to conduct a study devoted to the electrochemical purification of iron sulfate-containing effluents with the
subsequent use of solutions of iron (II) and iron (III) sulfates to obtain ferritic materials as a commercial product.
An analysis of literary sources on technologies for the development and use of catalysts for CO oxidation based on
ferrite materials was carried out. The second section of the dissertation presents the objects of research, including
the description, characteristics, properties of the researched environments, materials and reagents that were used
and presented in the following sections of the dissertation. The methods of ferritic sediment deposition and their
application on media with subsequent use are given. as CO oxidation catalysts. Here is a list of regulatory



documents on which environmental risk studies at Ukrgrafit PJSC were based. The third section of the work is
devoted to the study of the efficiency of purification of sulfate-containing acidic solutions from iron (II) and
copper (II) cations. Dowex HCR S /S cationite in H+ form was used as an ion exchange resin. 5 and 10% sulfuric acid
solutions were used for regeneration. The studies were divided into 4 separate components of iron cation
extraction with a concentration of 1 g/dm3, where the concentration of sulfuric acid varied from a pure sample
without acid to 3.5 g/dm3 sulfuric acid, and 5 g/dm3 in a range of sulfuric acid concentration from 0, 5 g/dm3 to
13 g/dm3. Extraction of copper ions with a concentration of 0.8-1 g/dm3 took place from solutions without acid
and with a concentration of sulfuric acid of 1.2 g/dm3. Simultaneous extraction of iron and copper ions in the
presence of sulfuric acid was also carried out. The efficiency of cationite regeneration in order to obtain
concentrated iron-containing and copper-containing regeneration solutions for the implementation of the ferrite
method in order to obtain ferrite particles was determined. The technological scheme of "green" processing of
galvanic production waste was developed and substantiated. In the third chapter, considerable attention is paid to
the electrodialysis and ferrite method of decontamination of industrial iron-containing sulfate solutions. The
effect of the concentrations of iron (II) sulfate solution in the cathode chamber and sulfuric acid in the anode
chamber in a two-chamber electrolyzer on the process of separation of impurities, taking into account the
replacement of the anode material from titanium to lead, was investigated. The possibility of oxidation of iron (II)
ions in the anode chamber of a two-chamber electrolyzer in the presence of sulfuric acid in the cathode chamber
is shown. Considerable attention was paid to the study of the physicochemical state of the ferrite material
obtained from the commercial product of electrodialysis - a concentrated solution of iron (III) sulfate. As a
conclusion, a technological scheme for complex disposal of industrial iron-containing sulfate solutions with
obtaining products suitable for repeated use was proposed. The fourth section of the work is devoted to the study
of catalysts for the oxidation of CO from flue gases. After the structural studies of the catalysts, the results of the
simulation of the CO oxidation process are presented, on the basis of which a 3D model of a multi-chamber
Ridhammer-type firing furnace was created. Considerable attention is paid in the chapter to the study of the
activity of fibrous catalysts in the CO oxidation reaction with concentrations of 1-2% depending on the applied
catalytically active component - ferrite material without preliminary treatment. The characteristics of ceramic
fiber and the process of applying catalysts to the fiber with subsequent micro-X-ray spectral analysis of the fiber
surface are presented. Catalysts on a ceramic fiber carrier showed high efficiency results, in some cases almost
100% conversion of CO is achieved, as a result of which a layout scheme of a fibrous catalyst for CO neutralization
of flue gases in graphitizing furnaces was developed. The fifth chapter of the dissertation is devoted to the study of
the environmental effects of pollutants present in the emissions of PrJSC "Ukrgrafit".
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ImenTudikarop ORCID ID: 0000-0002-8243-5707
JoparkoBa iHdpopmamist:

IloBHE HaliMEeHYBaHHS IOPUAHYHOL 0C00H: HanioHanbHuii TexHiuHMil yHiBepcuTeT Ykpainm "KuiBchKuit

NOJIiTeXHIYHMI iHCTUTYT iMeHi Irops Cikopcekoro”

Kopg 3a €IPIIOY: 02070921

Micue3HaxoaKeHHS: npocnekT Bepecreiichkuii, 6yx. 37, Kuis, 03056, Ykpaina
dopma BracHOCTI: JlepxasHa

Cdepa praBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. TBepmox1i6 Mapis MukosaiBHa

2. Mariya Tverdochlib

KBasigikamis: . . 1., 21.06.01
Imentudikarop ORCID ID: 0000-0002-9731-1969
JonaTkoBa iHdopmaris:

IloBHE HaliMEeHYBaHHS IOPUAHYHOL 0C00H: HanioHanbHuii TexHiuHMil yHiBepcuTeT Ykpainu "KuiBchKuit

NOJIiTeXHIYHMI iHCTUTYT iMeHi Irops Cikopcekoro”

Kopg 3a €IPIIOY: 02070921

Micue3HaxoaKeHHS: npocnekt bepecreiicekuil, 6yg. 37, Kuis, 03056, Ykpaina
dopma BracHOCTI: JlepxaBHa

Cdepa praBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:



VIII. 3akr04Hi BimoMocTi

Biacue IIpizBume Im's I1o-6aTbKOBI Honuosa TersiHa AHatosiiBHa
rOJIOBH pagu

Biacue IpizBuie Im's I1o-6aThKOBI Honuosa TersHa AnarosiiBHa
rOJIOBYIOYOTO Ha 3acCifiaHHi

BigmoBimasibHU 32 MiATOTOBKY Hosronan Cepriit [IMUTPOBIY

00JIIKOBHX JOKYMEHTIB

PeecTtpartop YkpIHTEI

KepiBHuk Bigginy YKpIHTEI, mpo €
BiZITIOBiZaJIbHUM 3a PEECTpalLilo HayKoBOi IOpuenko TeTsHa AHaToiiBHA

OisIJIbHOCTI




