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Pedepar:

1. Inceprauiiina po60oTa CIIpsiMOBaHa Ha PO3BUTOK HAYKOBUX OCHOB i YsIBJIEHb 11070 MiJBUIIEHHS SIKOCTi BOMPHO]
0JIUBH, 1110 BUKOPUCTOBYETHCS J151 BIOBJIIOBAHHS O€H30JI0BUX BYIJIEBOJHIB Y XiMiYHOMY KPUJIi KOKCOXiMiYHOTO
BUPOOHULTBA. O6'€KT JOCIIIKEHHS — [TPOLIeCH Jerpazallii oyuB, sKi Bif0yBalOTbCS Mif, BINIMBOM TE€MIIEPATypPH,
KUCHIO Ta iHIuX (aKTopiB, 10 3yMOBJIIOIOTh 3MiHH SIKOCTI Ta €KCIIIyaTaliiHUX XapaKTepUCTUK onuB. [Ipegmer
IOCJIiI)KEHHSI — 3aKOHOMIPHOCTI BIIJIMBY MOJIiMepu3allii, KOKCOyTBOPEHHSI, BBE€JIEHHSI 100ABOK, KOMIIayHIyBaHHS Ta
OKMCHEHHS Ha SIKICTb i eKCIUlyaTalliliHi BJIaCTUBOCTI BOMPHOI 01MBY 6€H30JIbHOTO BifisIeHHs. MeToo
IycepTaliiiHOI po60TH € MiABULIEHHS SIKOCTi BOMPHOI OJIMBY LLJIIXOM rajbMyBaHHS [IPOLIECIB CMOJIOYTBOPEHHS,

0CaZIOyTBOPEHHSI, KpUCTali3allii, OKNCHEHHS, OOBOJIHEHHSI Ta 3DOCTAHHSI B'SI3KOCTi HA OCHOBI TEOPETUYHO



OOI'PYHTOBAaHUX MEXaHi3MiB erpajauii. ¥ BCTyni o6IpyHTOBaHa aKTyaIbHICTb 3a7ja4 AOCTIiIKEHHS, TOKa3aHO 3B'SI30K
pOOOTH 3 HAYKOBUMHU TeMaMU, cpopMyIbOBaHa MeTa Ta OCHOBHI 3a/1a4i, HaBe[leHO HAaYKOBY HOBU3HY Ta IIPaKTUYHE
3HAYEHHS OTPUMAaHUX Pe3yJIbTaTiB, BU3HAUEHO OCOOMCTHII BHECOK 31,00yBaya, Bil3HaueHa anpooallist pe3yJsibTaTiB
pob0TH, IPEeICTaBIEHO NeperiK nybJiKaliil 3a TeMOIo JucepTalii. B nepmomy po3zisi BUKOHAaHO KDUTUYHUM OLJIsA],
iCHyI0UHMX YSIBJIEHD LIOJ0 SIKOCTi BOMPHOI 0JIMBY Ta MPUYKH ii NOTipIIEHHs B [IPOLieCaxX BUITYy4eHHS 6€H30JI0BUX
BYIJIEBOJHIB. PO3IJVISIHYTO 3aX0/1M 11010 3HMXEHHS BUTPATH BOMPHOI OJIMBY IIJISIXOM MOZEpHizallii o61aHaHHS.
[TpoaHasnizoBaHa MOXUIMBICTD AeMNosiMepi3allil yTBOPEHUX BUCOKOMOJIEKYJISIPHUX CIIOYK BOUPHOI OJIMBU. Y
IPYroMy pO37isi IpeACcTaBjieHo Nepelik iHCTPyMEHTaJIbHUX METOZIB, 110 3a6e311e4yI0Th HEOOXiAHI Ta JoCTaTHi
YMOBH [1JI51 IPOBEEeHHS KOMILJIEKCHOTO JIOCTIIPKEHHSI CKJIaZly i BIAaCTUBOCTEN BOMPHOI OJIMBY Ta MPOIYKTIB ii
Ierpapauii (mosyimepis 6€H30JILHOTO BififlifIEHHS Ta BiK/IafeHb Ha OBEPXHi ob6afnHaHHs). Cepel, IUX METOZB
OKPEMO BUIiJIEHO CTAaHJAPTU30BaHi TEXHIKY, SIKi 320€31€4YyI0Th TOYHICTD i BiITBOPIOBAHICTb OTPUMAHUX
PE3YyJIbTATIB, a TAKOX CY4YaCHi aHaJIiTUYHI MiIXO4H, WO LO3BOJISIIOTh NE€TANLHO OLHUTU KJIOYOBi ITapamMeTpu
IOCIIiIPKyBaHOTO MaTepiainy. Y TpeTbOMY PO37iji IPOBEAEHO TEPMOANHAMIYHI pO3PaXyHKU MOJKJIMBUX OJIIFOMEPHUX
YTBOPE€Hb 3a yYacCTI0 HEHACUYEHUX BYIJIEBOAHIB KOKCOBOIO ra3y Ta BOUPHOI 0nBU. OCHOBHUM (PaKTOPOM
3arytieHHs € NoJliMepu3allisi CMOJIOYTBOPIOIOYMX KOMIIOHEHTIB, 30KpeMa iHfeHy. TepMoguHaMidyHi pO3paxyHKU
[iATBEpAUIY BILJIMB TEMIIEPATypU HarpiBaHHS OJIMBU: ONTHMabHUM fianazoH 150-180 °C crpusie 3MeHIIEeHHIO
MOJIEKYJISIPHOI MacCH OJIIrOMEPIB, IIOKPAIEHHIO BJIACTUBOCTEN OJIMBY Ta 3HWKEHHIO BUTPAT. MeToZ, [I0JIyMEHEBOTO
HarpiBy BUSIBUBCS €(DEKTUBHILINM 32 [IaPOBUH, OCKiJIbKM 3MEHIIyE MOJIEKYJISIPHY Macy Ta TEMIIEPATypy IJIaBJI€HHS
0JIiroMepiB, IONPU 361/IbIIEHHS YTBOPEHHS CMOJL. [Y-CIIeKTpOCKONis MiATBEPAUIIA CXOXICTb CTPYKTYP
iHI€eH-KyMapOHOBOI CMOJIY, 3aJIMIIKiB IEPETOHKY OJIUBU Ta N0JliMepiB O€H30JIbHOTO BiIijIEHHS], IO CBiIYMTb IIPO
KJIIOYOBY POJIb HEHACMYEHUX BYIJIEBOJHIB Y GOPMYBaHHI 0JIirOMEPIB i BifkyafeHb. Y 4€TBEPTOMY PO3[iJli 10Ka3aHo,
10 $GEHOJIbHI CII0JIyKU KOHLIEHTPYIOTHCS. B HU3bKOTEMIIEPATYPHUX (QPaKLisix BOUPHOI OJIMBH, IKi MalOTh BUCOKY
abCcopOLIiliHy 30aTHICTb Ta HU3bKY B'I3KicTh. OfHaK 3HeEeHOJII0BaHHS IPU3BOLUTH IO BTPATH LUX LiHHUX
KOMIIOHEHTIB, 1110 3HIKy€e e(EeKTUBHICTb 0JIMBU B 6€H30JIbHOMY BiffinenHi. JlocifikeHHs 1oKasay, o Mix
BMiCTOM (EHOJIIB y KOKCOBOMY Tra3i, BOMPHil O/IMBi Ta CUPOMY 6€H30J1i iCHye JuHamiyHa piBHOBara. JlomaBaHH
¢denosiB nifBUIILye B'I3KiCTb OJIMBY, TOJi SIK BBEJIEHHS PO3YMHHUKIB 3MEHIIYE ii 32 paXyHOK PO3PUBY KOJIOiZHUX
CTPYKTYp. Buxiz KokCOBOro 3auIIKy (KOKCiBHICTb) OJIUBU KOpeJIoe 3 ii eKcIylyaTalilHUMU B1aCTUBOCTSIMU, TAKUMU
K TYCTHHA, B'I3KiCTb Ta (PpaKkUiliHUM cKiag,. Y )KOPCTKUX YMOBAX KOKCIiBHICTb MOXe focsiratu 15-20 %, 1m0
3arpo’Xy€ 3aKOKCOBYBaHHSIM O6s1afiHaHHs. OfHaK BiICYyTHICTb fe@eHOIALil He MOripllye CXUIbHICTh OJIUBU [0
ocampkeHHs. OeHOJIbHI CIIOJIyKH BUSIBJISIIOTh aHTUOKCUAHTHI BIaCTUBOCTI, raJIbMy041 OKHCHEHHS Ta KOPO3ilo,
YTBOPIOIOUM 3aXMCHI IJTIBKM Ha METaJIeBUX IIOBEPXHSAX. B I'ITOMy po37isi BCTAaHOBJIEHO, 1110 BOMPHA OJINBA
KaM'SIHOBYT1JIbHOI CMOJIA HaJIEXKUTh 10 HEHbIOTOHIBCbKUX CE€PEIOBULL i3 BIACTUBOCTSIMU [ICEBIOIJIACTUYHUX PiiUH.
JocigKeHHs TI0Ka3aau YiTKUM 3B'30K MiX il XIMiYHOIO CTPYKTYPOIO Ta PEOJIOTIYHUMU BJIACTUBOCTSMU,
BUCOKOKUILJISIY CIIOJIYKU 3 BEJIMKOK MOJIEKYJISIPHOIO MAaCOI0 Ta 3HAYHUM JIUIIOJIbBHUM MOMEHTOM iCTOTHO
HiABUILYIOTH B'SI3KiCTh cucTeMU. OCO6IMBO IOMITHUM HETaTUBHMI BIIJIMB IIPOLYKTIiB MTOJliMepU3allii HEHAaCUYEHUX
KOMIIOHEHTIB, Cepe] SIKUX iHIeH-KyMapOHOBA CMOJIa BUSIBUJIACS HabibL Ipob6ieMHo0. [InbeH3odypaH i
dyopen 36inbL1yIOTh B'sI3KicTh Ha 10-12 %, Topi sik anjeHadTeH, anTpaleH, GeHaHTpeH i 6idpeHin npakTuyHo He
BILJIMBAIOTh Ha i€} MOKa3HUK. Ha npoTuBary 1iboMy, Taki CIlosyKy K 1-meTunHadTaltil, HapTasiH i
2-MeTwIHa(TaJIiH MOXYTb 3HIKYBATH B'SI3KiCTh Ha 4-29 %. BigMiHHOCTI MiX [Ierpaalieo BaXKKoi i JIETKOi 0JIMBU
BKa3ylOTb Ha Bapiallii BTOpMHHMX peakiil B yMOBax eKcIulyaTaulii. [[pucyTHICTh KUCHIO i pi3Hi yMOBU MOTJIN
IIPU3BECTH /10 YTBOPEHHS Pi3HUX HAbOPiB IPOJYKTiB OKMCIIEHHS], He3aJIeXXHO Bif TUITy OJIUBY, B pOOOUYMX OJINBAX
BifgbyBaeTbCst HakonuueHHs 10 0,3 % mac. 4. 3arasibHUX QeHosiB. lle cBigunTh Ipo Te, 0 IIIMO0Ka eKCTPAKLis

¢enosis 3 ppakuii 230-300 °C kam'gHOB

2. The dissertation is aimed at developing scientific foundations and ideas for improving the quality of wash oil
used to capture benzene hydrocarbons in the chemical shop of coke production. Object of study - oil degradation
processes that occur under the influence of temperature, oxygen and other factors that cause changes in the
quality and performance characteristics of oils. The subject of the study is the regularities of the influence of
polymerisation, coke formation, additives, compounding and oxidation on the quality and performance properties



of benzene department wash oil. The aim of the dissertation is to improve the quality of wash oil by inhibiting the
processes of tar formation, precipitation, crystallisation, oxidation, watering and viscosity growth based on
theoretically grounded degradation mechanisms. The introduction substantiates the relevance of the research
tasks, shows the connection of the work with scientific topics, formulates the goal and main objectives, presents
the scientific novelty and practical significance of the results obtained, identifies the personal contribution of the
applicant, and notes the testing of the results. The first chapter provides a critical review of existing ideas about
the quality of absorbent oil and the causes of its deterioration in the processes of benzene hydrocarbon recovery.
Measures to reduce the consumption of absorbent oil by upgrading equipment are considered. The possibility of
depolymerisation of the formed high molecular weight compounds of the absorbent oil is analysed. The second
section presents a necessary and sufficient set of instrumental methods, including standardised ones, for studying
the composition and properties of absorbent oil. In the third section, thermodynamic calculations of possible
oligomeric formations involving unsaturated hydrocarbons of coke oven gas and absorbent oil were carried out.
The main factor of thickening is the polymerisation of resin-forming components, in particular indene.
Precipitates are formed as a result of oxidation of unsaturated hydrocarbons and their interaction with corrosion
products. Thermodynamic calculations confirmed the effect of the oil heating temperature: the optimal range of
150-180 °C helps to reduce the molecular weight of oligomers, improve oil properties and reduce costs. Infrared
spectroscopy confirmed the similarity of the structures of indene-coumarone resin, oil distillation residues and
polymers of the benzene separation, which indicates the key role of unsaturated hydrocarbons in the formation of
oligomers and deposits. Chapter 4 shows that phenolic compounds are concentrated in the low-temperature
fractions of absorbent oil, which have high absorption capacity and low viscosity. However, de-phenolisation leads
to the loss of these valuable components, which reduces the efficiency of the oil in the benzene department.
Studies have shown that there is a dynamic equilibrium between the phenol content of coke oven gas, absorbent
oil and crude benzene. The addition of phenols increases the viscosity of the oil, while the introduction of solvents
reduces it by breaking the colloidal structures. The yield of coke residue (coking point) of an oil correlates with its
performance properties, such as density, viscosity and fractional composition. Under harsh conditions, the coking
point can reach 15-20 %, which can lead to equipment coking. However, the absence of de-phenolisation does not
worsen the oil's tendency to deposit. Phenolic compounds exhibit antioxidant properties, inhibiting oxidation and
corrosion, and forming protective films on metal surfaces. In the fifth section, it was found that the absorbent oil
of coal tar belongs to non-Newtonian media with the properties of pseudoplastic liquids. Studies have shown a
clear connection between its chemical structure and rheological properties; high-boiling compounds with a large
molecular weight and a significant dipole moment significantly increase the viscosity of the system. The negative
impact of polymerisation products of unsaturated components is particularly noticeable, with indene-coumarone
resin proving to be the most problematic. Dibenzofuran and fluorene increase the viscosity by 10-12 %, while
acenaphthene, anthracene, phenanthrene and biphenyl have virtually no effect on this indicator. In contrast,
compounds such as 1-methylnaphthalene, naphthalene and 2-methylnaphthalene can reduce viscosity by 4-29 %.
Differences between the degradation of heavy oil and light oil indicate variations in secondary reactions under
operating conditions. The presence of oxygen and different conditions could lead to the formation of different sets
of oxidation products, regardless of the type of oil, with up to 0.3 % w/w total phenols accumulating in the
operating oils. This indicates that deep extraction of phenols from the 230-300 °C fraction of coal tar is not
necessary. The above conclusions allow us to characterise fresh light oil
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KBasidikamis: . 1. u., crapmumit HayKoBuii CHiBpoGiTHYK, 05.17.07
InenTudikarop ORCHID ID: 0000-0001-6019-8432
HoparkoBa indpopmamnist:

IloBHe HaliIMEeHYBaHHS IOPUAHYHOL 0C00H: HanioHanbHU# TEXHIYHMI YHiBepcUTeT "XapKiBChKUii

MOJIITEXHIYHNN IHCTUTYT"

Kopg 3a €IPIIOY: 02071180

Micue3Haxoa KeHHS: By Kupnuyosa, Xapkis, XapKiBCbKuii p-H., 61002, Ykpaina
dopma BiracHOCTI: /lepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH i HayKU YKpaiHu

InenTudikarop ROR:

VII. BimomocTi npo odiliiHUX OTIOHEHTIB Ta pelleH3€eHTiB



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

1. Henimes Onekciit Bopucosuy

2. Oleksii B. Tselishchev

KBasigikamis: 1. 1. u., npodecop, 05.17.07
InenTudgikarop ORCHID ID: 0000-0003-4154-7734
JoparkoBa indpopmamuist:

IloBHe HaiMEeHYBaHHSI IOPHUAHUYHOI O0COOM: CXifHOYKPAIHCHKUI HALLIOHA/IbHWI yHIBEPCUTET iMEHi

Bosogumupa and

Kopg 3a €IPIIOY: 02070714

Micue3HaxoaKeHHS: By loanna ITasna I1, Kuis, 01042, Ykpaina
dopma BiracHOCTI: JlepxasHa

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBIiTH | HAayKu YKpaiHu

InenTudikarop ROR:

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. I'puHnmun Oser borganoBuy

2. Oleh B. Grynyshyn

KBasidikamis: 1. 1. 1., npodecop, 05.17.07

InenTudikarop ORCHID ID: 0000-0003-4103-378

JoparkoBa iHdpopmamnist:

IloBHe HaliMEeHYBaHHSI IOPHUAHUYHOI 0COOM: HaujoHanbHuil yHiBepcuTeT "JIbBIBCbKA MOTIITEXHIKA"
Kopg 3a €IPIIOY: 02071010

Micuesﬂaxo,rm(ennﬂ: ByJ. CrenaHa banpepw, JIbBiB, 79013, Ykpaina

dopma BracHOCTI: /lepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

Penensentu

Baacue IlpizBume Im's Ilo-6aTbKOBI:
1. CinkeBnd Ipuna BanepiiBHa

2. Iryna V. Sinkevych
KBasigikanis: x.r.u., gow,, 05.17.03
InenTudikarop ORCHID ID: 0000-0002-6089-0266

JonaTkoBa iHdopmaris:



IloBHe HaliMEeHYBaHHS IOPUAHYHOL 0C00H: HanioHanbHU# TEXHIYHUI YHiBEpCUTET "XapKiBChKMit

MOJIITEXHIYHUN IHCTUTYT"

Kopg, 3a €IPIIOY: 02071180

Micue3Haxoa KeHHS: By Kupnuyosa, Xapkis, XapKiBchkuil p-H., 61002, Vkpaina
dopma BracHOCTI: JlepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

Baacue IlpizBumie Im's I1o-6aTbKOBI:

1. BorogsneHncrka OneHa BonogyumupisHa

2. Olena V. Bogoyavlenska

KBasmigikamis: . . 1., nouenr, 05.17.03
InenTudikarop ORCHID ID: 0000-0002-6089-0266
JoparkoBa indopmamnist:

IloBHE HaliIMEeHYBaHHS IOPUAHYHOL 0C00H: HanioHanbHU# TEXHIYHMI YHiBEpCUTET "XapKiBChKUii

MOJITEXHIYHUN IHCTUTYT"

Kopg 3a €IPIIOY: 02071180

Micue3Haxoa KeHHS: By Kupnuyosa, Xapkis, XapKiBchkuil p-H., 61002, Vkpaina
dopma BracHOCTI: JlepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH i HayKU YKpaiHu

InenTudikarop ROR:

VIII. 3aKkJII04Hi BiZoOMOCTi
Biacue IpizBume Im's I1o-6aTbKOBI 'puropos AHzipiii BopucoBMY

TOJIOBH pajgu

Bnacue IlpisBume Im'a [To-6aTbKOBI I'puropos Aupipiit Bopncosn

TOJIOBYIOYOTO Ha 3acCiiaHHi

BigmoBimanbHuMil 3a MiArOTOBKY Bannikos Aprem Jleoninosud
00JIiKOBUX JOKYMEHTIB

Peec'rpa'rop Opuenko TersHa AHaTosIiBHA

KepiBHuk Bigginy YKpIHTEI, mpo €
BiZIIIOBiZaJIbHUM 32 peECTpallilo HAayKOBOIi IOpuenko TeTsHa AHaTtosiiBHA

OisSIIBHOCTI




