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Pedepar:

1. MeToto nucepTaliiHOi po6OTH € PO3pOOKA TEOPETUYHUX OCHOB i TEXHOJIOTiH O4YuIeHHs 6€3KUCHEBUX Ia3iB Bif
CiPKOBOJIHIO XiHTiJpOHHMMHU OKMCHUMU cucTteMamu (XOC) 1151 36ibII€HHS iX TeXHOJIOTIYHOI i TEXHIKO-
€KOHOMi4YHOi e(eKTUBHOCTI. Lle 1ae 3MOry BUPIMINTH BaKJIMBY HAyKOBO-TE€XHIYHY TPOGJIEMY, L0 aKTyaslbHa [Jis
ra3oBUI00yBHOI, HadTONEepepoOHOi, KOKCOXiMIYHO] rayy3eil IPOMUCIIOBOCTI, CiJIbCbKOTO i KOMyHaJIbHOT'O
rocriogapctsa. O6'eKTOM [OCIIiIPKEHHS € PifMHHO-(a3Hi OKUCHI [IpoLeCU OUUIIEHHS 6€3KUCHEBUX (IPUPOIHUX Ta
TEXHOJIOTiYHMX) ra3iB Big H2S XiHTiIpOHHUMU OKUCHUMU cUCTEMaMU. [IpeIMeTOM AOCIIPKEHHS € XEMOCOPO11ist
CIpKOBOJIHIO 3 ra3iB XiHrIPOHHNM MOTJIMHANBHUM PO34uHOM (XIIP); xeMocopO1isi KUCHIO 3 MOBITPSI XiHTiIPOHHUM
MOTJINHAJIbHUM PO34YMHOM; 3aKOHOMIpHOCTI oniepskanHs XOC; enekTpoximiuna pereHepatist XOC; macoobMiHHa
araparypa [Jisl CUCTEMH Ira3-pifrHa; ¢pizuKo-xiMidHi 3aKOHOMIPHOCTI i MaTeMaTU4Hi 3aJ1€’KHOCTI, SIKi OIACYIOTb
Iporecy XeMocopoOLii razis; BIVIMB TEXHOJIOTIYHUX ITapaMeTPiB Ha e(PeKTUBHICTD i CEeJIeKTHBHICTb 3a3HAaYEHUX

mnpoiiecis. MeTonu DOCIiIKeHb: IUKJIIYHOI BOJIbTaMIIEPOMETPil, penokc- i pH-mmoreHiomeTpii, 06’eMHOro aHasmis
k) b b



Y4, YO Ta BUnMMOi CrIeKTPOCKOIIii, CKaHYI04O0i €JIeKTPOHHOI MiKPOCKOIIii, eKCIIepUMeHTajIbHa NepeBipka
PO3pO06IEHNX MaTEMAaTUYHUX MOIEJIel Ta TEXHOJIOTIM OYHIIeHHS ra3iB Bifl CipKOBOJIHIO Ha JIAOOPATOPHUX i
YKPYIIHEHUX JIabOPaTOPHUX YCTAHOBKAX 3 BUKOPUCTAHHIM (i3sMYHUX MOJieJiell roJIoBHUX anapartis. Cepeg, Barommx
HAyKOBUX pe3yJIbTaTiB MOXXHA BUAIJIMTY: PO3LIMPEHO 3HAHHS PO (Pi3nKo-XimiuHi BaacTuBocTi XI1P 3a minpuieHnx
KOHILIEHTPaLiil KOMIIOHEHTiB; OOIPYHTOBAHO BUOip palioOHaJbHOro MacOOOMIHHOTO 06J1aiHaHHS MTPOLECiB
xemocopb6uii H2S 3 6e3kucHeBux rasis i O2 3 NoBiTpsl UMK PO3UMHAMU; 3aIIPOIIOHOBAHO BLOCKOHAJIEHY METOAMKY
npurotyBaHHs XOC pJ1s1 36inbiIeHHS €(QeKTUBHOCTI OUMIIEHHS ra3iB i CeJIeKTUBHOCTI LiJIECIIPSIMOBAHOTO
OKMCHEHHS XeMocop6oBaHoro H2S no S yn Na25203; Brepiie BCTaHOBJIEHO 3aKOHOMIPHOCTI (pa30Boi piBHOBAru B
CHCTEMI CipKOBOJIEHb — XiHTiAPOHHUI MOTJIMHAJIBHUN PO34UH; BUBEJIEHO MAaTEMATUYHY 3aJIEXKHICTh PiBHOBAaXXHOTO
napuiaJbHOrO TUCKY CipKOBOJHIO Bif] CKJIay XiHTiPOHHOTO MOIJIMHAJILHOTO PO3YKHY; PO3PO6JIEHO TEXHOJIOTIYHI
3aCafiu IBOXCTAiiHOTO OUUIEHHS ra3iB Bifl CIpKOBOAHIO XiHIiIPOHHUM METOJIOM; PO3pO0JIeHO i
€KCIIEpUMEHTAJIbHO NIEPEBIPEHO MaTEMATUYHY MOJIeJIb ITpoluecy xemocopo6uii H2S 3 6e3kucHeBux rasis XIIP y
6ap60oTaKHOMY anapari; po3pobyieHo MaTeMaTUuHy MOJeslb Ipolecy xemocopouii O2 3 noBiTps mif yac
pereHepallii XiHTiIpOHHOTO NOIJIMHAIBHOIO PO34MHY Ta BCTAHOBJIEHO KIHETMYHI IIapaMeTpH LjbOT0 MPOLECy y
abcop6epi 3 cyninbHUM 6apOOTa)KHUM MIAPOM; HAOYJIM TIOJIaJIbIIOr0 PO3BUTKY 3HAHHS PO 3aKOHOMiPHOCTI
MacOOOMIHHUX NPOLIECIB y TOPU3OHTAJIbHOMY abcopbepi 3 KoBionoaionumu aucnepraropamu (CAKT); Bnepiue
BHMBUYEHO BIJIMB KOMIIOHEHTIB 6€3KMCHEBUX ra3iB Ha iX ounieHHs Big H2S XiHTiIpOHHUM NOTJIMHANIBHUM PO3YUHOM
Ta MOro pereHepatlilo, Mo [aj0 3MOry MPaKTUYHO YHi(iKyBaTH TEXHOJIOTIUHI CXeMU OYUIIEHHS Pi3HUX IPUPOIHUX i
TEXHOJIOTIYHMX Ia3iB; BIEpIIEe BCTAHOBJIEHI OCHOBHI 3aKOHOMIPHOCTI e1eKTpoxiMiuHoi pereHepauii XITP. Ha ocHOBI
LJMX HAyKOBUX JJAHWUX PO3PO0JIEHO BapiaHTU TEXHOJIOTIYHUX CXEM JJIs1 OYMILEHHS IPUPOIHUX i pi3HUX
TEXHOJIOTIYHUX rasis Bin H2S 3 ogep>kaHHsIM APiOGHOIUCIIEPCHO] CipKU i MOXJIMBICTIO KOMOIHYBaHHS LIMX
TEXHOJIOTI! 3 TEXHOJIOTIE€I0 NOJIMEPHOI CipKY, 110 HiiBUILyE €KOHOMIYHY €(EeKTHUBHICTb XiHTiPOHHOTO IIPOLeCy
3HecipueHHs rasis. Jlo IPOMHUCIJIOBOTO BIPOBAIKEHHS 3alIPOIIOHOBAHO TEXHOJIOTII OYMINEHHS MiPOJIi3HOTO razy
osiepHoBoro Bupo6HuLTBa T30B «KapnatHadroximM» (M. Kasy) i ounineHHs ByrjeBOJHEBOTO a3y YCTaHOBKU

CIIOBiJIBHEHOTO KOKCYBaHHS npoayKTuBHicTio 2000 HM3 /Top Ha TTAT «Hadroximik [Ipukapnarrs» (M. HagipHa).

2. The dissertation aims to develop theoretical foundations and technologies for the purification of oxygen-free
gases from hydrogen sulfide by quinhydrone oxidizing systems (QOS) to increase their technological and technical
and economic efficiency. This makes it possible to solve an important scientific and technical problem that is
relevant for the gas, oil refining, coke and chemical industries, agriculture, and utilities. The object of research is
liquid-phase oxidative processes of purification of oxygen-free (natural and technological) gases from H2S by QOS.
The subject of the study is the chemisorption of hydrogen sulfide from gases by quinhydrone absorption solution
(QAS); chemisorption of oxygen from the air by QAS; regularities of obtaining QOS; electrochemical regeneration
of QOS; mass transfer equipment for the gas-liquid system; physicochemical laws and mathematical dependences
that describe the processes of chemisorption of gases; the influence of technological parameters on the efficiency
and selectivity of these processes. Research methods: cyclic voltammetry, redox and pH potentiometry, volume
analysis, IR, UV and visible spectroscopy, scanning electron microscopy, experimental verification of the developed
mathematical models and technologies of gases purification from hydrogen sulfide on laboratory and the large-
scale laboratory installations with the use of physical models of the main devices. Among the important scientific
results are: expanded knowledge of the physicochemical properties of QAS at high concentrations of components;
the choice of rational mass transfer equipment for chemisorption of H2S from oxygen-free gases and O2 from air
with these solutions is substantiated; an improved method of QOC preparation is proposed to increase the
efficiency of gas purification and the selectivity of targeted oxidation of chemisorbed H2S to S or Na2S203; for the
first time the regularities of phase equilibrium in the system of hydrogen sulfide - QAS; the mathematical
dependence of the equilibrium partial pressure of hydrogen sulfide on the composition of the QAS is derived;
technological bases of two-stage purification of gases from hydrogen sulfide by quinhydrone method are
developed; developed and experimentally tested a mathematical model of the process of chemisorption of H2S
from oxygen-free gases of QAS in the bubbling apparatus; developed a mathematical model of the process of
chemisorption of O2 from the air during the regeneration of QAS and established the kinetic parameters of this



process in the absorber with a continuous bubbling layer; acquired further development of knowledge about the
laws of mass transfer processes in the horizontal absorber with bucket-shaped dispersants (HABD); for the first
time the influence of oxygen-free gas components on gases purification from H2S by QAS and its regeneration was
studied, which allowed to practically unify technological schemes of purification of different natural and
technological gases; for the first time the basic laws of electrochemical regeneration of QAS are established. Based
on these scientific data, variants of technological schemes for purification of natural and various process gases
from H2S with the production of fine sulfur and the possibility of combining these technologies with polymeric
sulfur technology, which increases the economic efficiency of the quinhydrone desulfurization process. The
technologies of pyrolysis gas purification of olefin production at LLC "Karpatnaftochim" and purification of
hydrocarbon gas of the delayed coking plant at PJSC "Naftokhimik Prykarpattya" were proposed for industrial

implementation.

Jep>kaBHHHM peecTpaniiiHuii Homep JiP:

IIpiopuTeTHHH HANIPpSIM PO3BHTKY HayKH i TEXHIKH!
CrpareriyHuii npiopUTEeTHHH HaNIPSIM iIHHOBALLiHHOI Ais1JIbHOCTI:
ITizcyMKH BOCTiI>KEeHHS:

Iy6sikaii:

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

OxopoHHi gokymeHTH Ha OIIIB:

BrnpoBaa>KeHHS pe3yJIbTaTiB AHCEpPTaILii:

3B's130K 3 HAYKOBUMH T€MaMH.

VI. BizomocCTi Ipo HayKOBOr0 KepiBHHKA /KEPiBHUKIB (KOHCYJIbTaHTA)

Baacwue IlpizBume Im'a Ilo-6aTbKOBI:
1. 3nak 3eHoBil1 OpecToBUY

2. Znak Zeviy Orestovych

KBasigikanis: 1.1.1., 05.17.01

Imentudikarop ORCID ID: He zacrocosyerbcs
JoparkoBa iHdpopmamist:

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

Micue3Haxoa KeHHS:

dopma ByracHOCTI:

Cdepa ynpasiriHHS:

InenTudikarop ROR: He zacrocosyerscs

BiacHe IIpizBuie Im'sa I1o-6aTbKOBI:



1. 3HaKk 3eHoBiN OpecToBUY

2. Znak Zeviy Orestovych

KBasmigikamis: g.1.1., 05.17.01

InenTudikarop ORCID ID: He 3acrocosyetses
JoparkoBa indopmamnist:

IToBHe HaliMeHYBaHHS IOPHIHNYHOI 0COOH:
Kop 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma BaacHOCTI:

Cdepa ynpasitiHHS:

Inentugikarop ROR: He zacrocosyerscs

VII. BizomocTi npo odilliiHUX OTIOHEHTIB Ta pelleH3€eHTiB
OdiuiiiHi OTIOHEHTH
Baacwue IlpizBume Im'a Ilo-6aTbKOBI:

1. Pumenko Irop Muxannosuy

2. Ryshchenko Thor M.

KBasigikamis: 1. 1. 1., 05.17.01
InenTudgikarop ORCID ID: He 3acrocosyerbcs
JoparkoBa iHdpopmamnist:

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

Micue3HaxoaKeHHS:

dopma ByracHOCTI:

Cdepa ynpasiriHHS:

InenTudikarop ROR: He zacrocosyerscs

Baacue IlpizBumie Im's Ilo-6aTbKOBI:
1. Yensagus Jlrobomup IBaHOBUY

2. Chelyadyn Lyubomyr Ivanovych

KBasigikamis: 1. 1. 1., 21.06.01
InenTudgikarop ORCID ID: He 3acrocosyetscs
JoparkoBa indopmamnist:

IToBHe HaliMeHYBaHHS IOPHIHNYHOI 0COOH:

Kopg 3a €IPIIOY:



Micue3HaxoaKeHHS:
dopma ByracHoCTI:
Cdepa ynpasiiHHS:

InenTudikarop ROR: He zacrocosyerscs

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. CyBopin OsnekcaHgp BikroposBuy

2. Suvorin Alexandr Victorovich

KBasigikanis: 1.1, 05.17.01

InenTudikarop ORCID ID: He 3acrocosyerncs
JoparkoBa iHdpopmamnist:

IloBHE HaHMEHYBaHHS IOPHIHYHOI 0COOH:
Kopg 3a €IPIIOY:

Micue3HaxoAKeHHSI:

dopma ByracHoCTI:

Cdepa ynpasiriHHS:

InenTudikarop ROR: He zacrocosyerscs

Penensentu

VIII. 3aKkJII04Hi BiZoMOCTi
BiiacHe IIpi3Buie Im'sa ITo-6aTbKOBI
TOJIOBH paju

BaacHe IlpizBuiie Im's ITo-6aTbKOBI
rOJIOBYIOYOTO Ha 3acCiiaHHi
BignoBigasibHUMH 3a HiATOTOBKY

00JIIKOBHX JOKYMEHTIB

PeecTpartop

KepiBHuk Bigginy YKpIHTEI, mpo €
BiZIOBiZaJIbHUM 32 peECTpallil0o HAyKOBOIi

OisIJIbHOCTI

AramaHiok Bosogumup Muxannosuy

AramaHIok Bosiogumup Muxamnosud

FOpuenko T.A.



