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1. Incepraujiiina po60Ta CIIpSIMOBaHa HAa PO3BUTOK HAYKOBUX OCHOB i METO/IiB OTPUMAaHHS Ta €(PEKTUBHOTO
BUKOPUCTAHHS I'yMiHOBUX KUCJIOT i TOJIyOJIbHOTO €KCTPAKTY 3 OypOro BYTiJIjIs, @ TAKOXK Ha CTBOPEHHS i
IOCTiIKeHHs 610aKTUBHUX IOJIIMEpHUX MaTepiais (rizporesis, 6i011iBOK) i MOANIKOBaHUX NOPOKHIX GITYMHUX
KOMITIO3UIIiH1 i3 3aCTOCYBaHHSIM LIUX peuOBUH. O0 €KT NOCIIIIPKEHHS — IIPOoleC IepepoOKU Oyporo BYTils 3
OJIEP>KaHHSIM T'YMIHOBUX KUACJIOT i TOJIyOJIBHOTO €KCTPAKTY, & TAKOXK ITPOLLECH IX ITOJAIbIIOTO BUKOPUCTAHHS ¥
CTBOPEHHI 6iomnosyiiMmepHrx Martepiais i MOAN(pIKOBaHUX TOPOKHIX OITYMHUX KOMIIO3ULiil. [IpegMeT DocmimKeHHs ~
HAyKOBi OCHOBU BUKOPUCTAaHHS TYMiHOBUX KUCJIOT 3 OypOro BYTijIsl, 30KpeMa, MpoLiecy OoNTUMisallii BUIy4YeHHs
T'yMiHOBUX KKCJIOT Ta TOJIyOJIbHOTO €KCTPAKTy 3 OypOro BYTiJijIs, iX BIIJIMB HA BJIACTUBOCTI GiOTUIIBOK i JOPOKHIX
6iTyMmiB, a TaKOK CTBOPEHHSI 610aKTMBHUX TiiporejieBUX maTepiasis Ta Mogudikalis 6iTyMHUX KOMIO3ULiil. MeTo10

IycepTaLifiHOi poOOTH € po3pO06JIeHHS Ta HAyKOBE OOI'PYHTYBaHHS e(PEeKTUBHUX IiIXOiB 10 BUIYYEHHS I'yMiHOBUX



KUCJIOT i TOJIyOJIbHOTO €KCTPAKTy 3 OypOro BYTiJijisl, BUBUEHHS iX BIIJIMBY Ha BJIACTHUBOCTI 610aKTUBHUX MOJIIMEPHUX
Ta OiTYMHUX MaTepiaJiB, a TAKOK CTBOPEHHSI HOBUX MaTepiasiB i3 3alaHMU BJIaCTUBOCTSIMU [1JI51 €KOJIOTIYHO Ta
€KOHOMIYHO JOLIiJIBHOTO BUKOPUCTAHHS ITPOYKTIB IepepoOKu 6yporo Byrijiyis. Y BCTyIi OO pyHTOBaHA
aKTyaJbHICTb 3a71a4 JOCiIPKEHHS], IOKa3aHO 3B’130K POOOTH 3 HAYKOBUMU TeMaMu, C(pOpMyJIbOBaHA MeTa Ta
OCHOBHI 3a/1a4i, HaB€IEHO HayKOBY HOBU3HY Ta [IPAKTUYHE 3HAYEHHS OTPMMAHUX PE3YJIbTaTiB, BU3BHAYEHO
0ocobuCTHi1 BHECOK 31,00yBaya, BildHaueHa anpoballis pe3ysabTaTiB poboTu. B repuiomy pospini BUKOHaHO
KPUTAYHUI aHaJIi3 BUKOPUCTAHHS Oyporo BYTijjsl, 30KPEMA, PO3IOJij pOAOBUL 6yporo Byris B YKpaiHi, OCHOBHI
TEXHOJIOTiYHI XapaKTepUCTUKM OYyPOTro BYTiJUIs Ta Kjlacu@ikallis, a Tako>K BUKOPHUCTAHHSIO FYMiHOBUX KUCJIOT (IJ1s1
3MEHIIEHHs CTapiHHs 6iTyMy Ta BBUPOOHUIITBI rifjporesieBUX MaTepiaiis). B apyromy po3zisi oxapakrepu3oBaHO
HeoOxiHM i mocTaTHilN Habip iIHCTPYMEHTAaIbHUX, IEPEBAKHO, CTAaHIaPTU30BAHUX METO/IB JOCIIiIKEHHS. B
€KCIIEPMMEHTAJIbHIN YaCTUHI pOOOTI BUKOPUCTaHI Cy4acHi CTaHAAPTU30BaHi METOIY BU3HAUYEHHS BJIACTUBOCTEN
Oyporo BYTijuis, TOJTyOJIbHOTO €KCTPAKTY Ta T'YMiHOBUX KUCJIOT. BU3HaU€HHS BUXOMY TOJIYOJIbHOTO €KCTPAKTY
npoBouiu 3rifHo 3 ISO 975:2021, a BUuXony ryMiHOBUX KUACJIOT IpoBOoAuMiK 3rigHo 3 ISO 5073:2021. BuzHavyasnu yac
reJieyTBOPEHHS Ta KOAryJisllii, yYMOBHY Ta KiHEMaTU4YHY B'3KiCTb, IMTOMY €JIEKTPONPOBI/IHICTb, CTYIiHb
HaOpPsIKaHH$, BOJIOTO-JIiMiAHNUI 6aslaHC pO3pO6JIeHUX NOIIMEPHUX TifjporeJiiB Ta 6iomsiBOK, BAKOPUCTOBYBAIN
ONTUYHY Ta €JIeKTPOHHY MIKPOCKOTIi0. sl OLIiHKY SIKOCTi OTPUMaHUX 6iTyMiB BUKOPHCTOBYBaIX [TOKA3HUKU
IeHeTpallii, TeMIepaTypy po3M'sKIIeHHs], IJIACTUYHICTb, IPY>KHE BiJHOBJIEHHS, aAre3is 1o IPaBilo Ta CKJa, a TaKOX
nokasHuky Mmetoga RTFOT. B TpeTboMy po3/isii IPOBENEHO ONTUMI3alliio IPOLECIB BUTYYEHHS TOJIYOJIbHOTO
€KCTPaKTy Ta F'yMiHOBUX KUCJIOT 3 OYpPOro BYTijlIs IIJISIXOM BapiloBaHHS 4acy, TEMIIEPATypy Ta CIiBBiJHOLIEHHS
peareHTiB. OliHEHO BIJIMB LIMX [TapaMeTpiB Ha BUXIi[ i SKiCTb IpOAyKTiB. Pe3ynbTaTyl J03BOJISIOTh 320€3M1eUnTH
MaKCHMMaJIbHUAM BUXiJl TYMiHOBUX KUCJIOT Ta TOJIyOJIbHOTO €KCTPAKTY i afianTyBaTy MpoLec Iif, pi3Hi noTpeodu i
BJIACTMBOCTI CUPOBUHMU. B yeTBepToMy po3zini 3xificHeHo Moaudikaniio 6i0IITiBOK i rinporeneBux maTepiaiis Ha
OCHOBI IIOJIiBiHIZIOBOTO CIIMPTY, TriAPOKCUTIPOIIIIMETUIILIEIONIO3U Ta aIbriHATY HATPil0 FYMiHOBUMU KACJIOTaAMU.
O1iHeHO CTPYKTYpPOYTBOPEHHS], B'SI3KiCTb, €JIEKTPOIPOBINHICTS i rigparTaliiiHy 3gaTHicTb MaTtepiasis. [IpoBeneHo in
vitro TecTyBaHHS 610aKTUBHOCTI, 30KPEMa I'€éMOCTaTUYHOTrO e(eKTy. 3'51ICOBaHO, 110 1OAAaBaHHS I'YMiHOBUX KUCJIOT
3HAYHO MOKpallye BOAHO-JIiMiAHNI 6ajlaHC WIKipy Ta eKCITyaTaliiiHi BJ1aCTUBOCTI TPaHCIepMaJIbHUX rigporeis. B
II'SITOMY PO3/iJii OCTiI>KeHO BUKOPUCTaHHSI IIPOAYKTIB IepepobKy 6yporo Byriuis sk MoaudikaTopiB JOPOKHIX
HadpTOBUX 6iTyMiB. BusHaueHo ontumasnbHi yMoBr Mogudikauii npu 120°C nis nigBUILEHHS TEPMOCTINKOCTI,
€JIaCTUYHOCTI, afresii Ta cTiiikocTi 6iTymMiB 10 ctapinus (RTFOT). Pe3ysnbTaTy oKasauy NoKpameHHs (Pisuko-
MEXaHIYHNX XapaKTEePUCTHK Ta LOBrOBIYHICTb GiITYMHUX ITIOKPUTTIB, 10 Ma€ BAXKJINBE 3HAUEHHS IJ1s1 LOPO>KHbOTO
Oy[iBHMLITBA I €EKOHOMII Ha pEMOHTHUX po60Tax. Y BUCHOBKAX HaBeJleHO OCHOBHI pe3yJIbTaTH HayKOBOi po60TU

moag0 BI/IpiIJ_ICHHﬂ INIOCTaBJIEHNX HAYKOBUX 3aa4 ,HOCJIiII‘)KeHHH.

2. The dissertation is aimed at developing the scientific basis and methods for the production and effective use of
humic acids and toluene extract from lignite, as well as the creation and study of bioactive polymeric materials
(hydrogels, biofilms) and modified road bitumen compositions using these substances. The object of the research is
the process of lignite conversion aimed at obtaining humic acids and toluene extract, as well as the processes of
their subsequent application in the creation of biopolymer materials and modified road bitumen compositions. The
subject of the research is scientific basis for the use of humic acids from lignite, in particular, processes for
optimizing the extraction of humic acids and toluene extract from lignite, their impact on the properties of
biofilms and road bitumen, as well as the creation of bioactive hydrogel materials and modification of bitumen
compositions. The purpose of the work: Development and scientific substantiation of effective approaches to the
extraction of humic acids and toluene extract from lignite, study of their influence on the properties of bioactive
polymeric and bituminous materials, and creation of new materials with specified properties for environmentally
and economically feasible use of lignite processing products. The introduction substantiates the relevance of the
research tasks, shows the connection of the work with scientific topics, formulates the purpose 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 section provides a critical analysis of
the use of lignite, including the distribution of lignite deposits in Ukraine, the main technological characteristics of



lignite and its classification, and the use of humic acids (to reduce bitumen aging and in the production of hydrogel
materials). The second section describes the necessary and sufficient set of instrumental, mainly standardized
research methods. In the experimental part of the work, we used modern standardized methods for determining
the properties of lignite, toluene extract, and humic acids. The yield of toluene extract was determined according
to ISO 975:2021, and the yield of humic acids was determined according to ISO 5073:2021. The gelation and
coagulation time, conditional and kinematic viscosity, specific electrical conductivity, degree of swelling,
moisture-lipid balance of the developed polymer hydrogels and biofilms were determined using optical and
electron microscopy. To evaluate the quality of the obtained bitumen, we used the penetration rate, softening
point, plasticity, elastic recovery, adhesion to gravel and glass, as well as the RTFOT method. In the third section,
we optimized the processes of extracting toluene extract and humic acids from lignite by varying the time,
temperature, and ratio of reagents. The influence of these parameters on the yield and quality of the products was
evaluated. The results allow to ensure the maximum yield of humic acids and toluene extract and to adapt the
process to different needs and properties of raw materials. In the fourth section, we modified biofilms and
hydrogel materials based on polyvinyl alcohol, hydroxypropyl methyl cellulose, and sodium alginate with humic
acids. The structure formation, viscosity, electrical conductivity, and hydration capacity of the materials were
evaluated. In vitro testing of bioactivity, including hemostatic effect, was performed. It was found that the addition
of humic acids significantly improves the water-lipid balance of the skin and the performance properties of
transdermal hydrogels. The fifth section investigates the use of lignite processing products as modifiers of road oil
bitumen. The optimal modification conditions at 120°C were determined to increase the heat resistance, elasticity,
adhesion, and resistance to aging (RTFOT) of bitumen. The results showed an improvement in the physical and
mechanical characteristics and durability of bituminous pavements, which is important for road construction and

savings on repair work.
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dopma BacHoOCTI: Jlepkasna

Cdepa ynpaBriHHS: MiHicTepCcTBO OCBIiTH | HayKy YKpaiHu

InmenTudikarop ROR:

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. BorosiBnenceka Onena BonogumupiBHa

2. Olena V. Bogoyavlenska

KBasigikamis: . r. u., gouenr, 05.17.03
InenTudikarop ORCID ID: 0000-0002-7710-8939
JoparkoBa indpopmamnist:

IloBHe HaliMEeHYBaHHSI IOPHUAHUYHOI 0COOHM: HaujoHanbHuil TEXHIYHMIA yHiBEpCUTET "XapKiBChKUiA

MOJIITEXHIYHUN IHCTUTYT"
Kopg 3a €IPIIOY: 02071180
Micue3HaxoaKeHHS: Bys. Kupnuyosa, Xapkis, XapKiBchkuii p-H., 61002, Vkpaina

dopma BracHOCTI: JlepxaBHa



Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

VII. BizomocTi npo odiliiHUX OTIOHEHTIB Ta pelleH3€HTiB
OdiuiiiHi OIOHEHTH
BaacHe IlpizBume Im's I1o-6aThKOBI:

1. Tynbceka AnboHa 'eHHaziiBHA

2. Alyona G. Tulska

KBasigikanis: k.r.u., gor,, 05.17.03
Imentudikarop ORCID ID: 0000-0003-3982-6996
JoparkoBa iHdpopmamnist:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI 0COOHM: HaujoHanbHuMil TEXHIYHMIA yHiIBEpCUTET "XapKiBChKUIA

MOJIITEXHIYHUN IHCTUTYT"

Kopg 3a €IPIIOY: 02071180

Micue3Haxoa>KeHHS: Bys. Kupninyosa, Xapkis, XapkiBcbkuii p-H., 61002, Vkpaina
dopma ByacHOCTI: [lepxasna

Cdepa ynpaBriHHS: MiHicTepCTBO OCBITH | HayKK YKpaiHu

InenTudikarop ROR:

BaacHe IlpizBume Im's I10-6aThKOBI:
1. CinkeBud IpuHa BasepiiBHa

2. Iryna V. Sinkevych

KBasigikanis: k.r.u., gor,, 05.17.03
Imentudikarop ORCID ID: 0000-0002-6089-0266
JoparkoBa indpopmamnist:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI 0COOHM: HaujoHanbHuil TEXHIYHMIA yHiBEpCUTET "XapKiBChKUIA

MOJIITEXHIYHUN IHCTUTYT"

Kog 3a €IPIIOY: 02071180

Micue3Haxoa>KeHHS: Bys. Kupninyosa, Xapkis, XapkiBcbkuii p-H., 61002, Vkpaina
dopma ByacHOCTI: [lepxasna

Cdepa ynpaBriHHS: MiHicTepCTBO OCBITH | HayKK YKpaiHu

InenTudikarop ROR:

PeuenseHTu

Baacue IlpizBuuie Im's I1o-6aThKOBI:



1. Henimes Onekcint bopucosuy

2. Oleksii B. Tselishchev

KBasigikamis: n. 1. 1., npodecop, 05.17.07
Imentudikarop ORCID ID: 0000-0003-4154-7734
JoparkoBa indopmamnist:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI 0COOH: CxifHOYKPAIHCHKMI HALLiOHAIbHYI yHIBEPCHUTET iMEHi

Bosogumupa Hans

Kopg, 3a €IPIIOY: 02070714

Micue3Haxoa KeHHS: By loanna INasna 11, Kuis, 01042, Vkpaina
dopma BracHOCTI: /lepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH i HayKU YKpaiHu

InenTudikarop ROR:

BiacHe IIpizBuie Im'sa I1o-6aTbKOBI:

1. 'puaumuH Osner bormaHoBuy

2. Oleh B. Hrynyshyn

KBasigikamis: 1. 1. u., npodecop, 05.17.07

InenTudgikarop ORCID ID: 0000-0003-4103-3784

HoparkoBa indopmamnist:

IloBHe HaﬁMeHyBaHHﬂ IOPUIHUYHOL 0C00H: HanjionanbHuii yHiBepcuteT "JIbBiBCbKa MOJiTEXHIKA"
Kopg 3a €IPIIOY: 02071010

Micue3Haxoa KeHHS: By Crenana Banzepw, JIbeis, 79013, Vkpaina
dopma ByacHOCTI: [lepxkasna

Cdepa ynpaBriHHS: MiHicTepCcTBO OCBITH | HayKK YKpaiHu

InenTudikarop ROR:

VIII. 3aKkJIl04Hi BiZoMOCTi

BnacHe IlpizBume Im's I10-6aTbKOBI 'puropos Anpipiii Boprcosuy
TOJIOBH pajgu

BnacHe IlpizBume Im's I10-6aTbKOBI 'puropos Anjipiii Bopucosnd
rOJIOBYIOYOTO Ha 3aciJaHHi

BinnosimasnbHu# 3a Hi,uI‘OTOBKy JIncenko Jlrogmuia AHartosiiBHa
00JIiIKOBHX JOKYMEHTIB

Peectparop IOpueHko TetsiHa AHaToOsiiBHa



KepiBHuk Bigginy YKpIHTEI, mpo €
BiZITIOBiZaIBHUM 3a peecTpallilo HayKoBoi IOpuenko TeTsHa AHaTosiiBHA

JisiIbHOCTI




