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1. Inceprarifina po60oTa CIIpsIMOBaHa Ha JOCJiIyKEHHs BILJIMBY 6i0JI0TIYHO iHEPTHUX MaJMBHUX KOMIIO3ULH,
MoaupikoBaHMX ecTepaMy KapOOHOBUX KUCJIOT Ha IOJIiIMEPHI MaTepianu Ta NPOTUilo MiKpobiosoridHoMy
YPaKeHHIO. ECcTepu >KUpHUX KUCJIOT IPUBEPTAIOTh YBAary B yCbOMY CBIiTi 3aB[ISIKM €KOJIOTIYHOCTI, BiIHOBJIIOBAHOCTI 1
MOXKJIMBOCTI iX 3aCTOCYBaHHS SIK JOOABKM [0 TPAAMLIMHOTrO AU3€JIbHOrO nanusa. EHepreTnyHa Kpusa B YKpaiHi
MO>Ke OyTH BUpillleHa TiJIbKY 32 YMOBHU palliOHaJIbHOIO BUKOPUCTAHHSI BCiX JpKepeJsl eHeprii Ta IOLIyKY
aJIbTePHATMBHUX. Y TeNepillHiil yac HANNOWMPEHIIUM BUIOM aJIbTEPHATUBHUX I1aJIUB 7151 AU3€JIbHOTO ABUTYHA €
METUJIOBI ecTepu >KUPHUX KUCIOT (MEJXKK), sKi OTpUMYIOTH 3 pOCIMHHOI CUPOBUHMU LIJISIXOM aJIKOTOJIi3y
TPUIIiLEPUiB pOCAMHHUX 01i1. MEXKK akTMBHO BUKOPUCTOBYIOTBCS 3aKOPIOHOM, 30KpEMa, B KpaiHax €BpOCoI03y.
[Tpu nonaBaHHi METUIOBUX edipiB SKUPHUX KUCIOT 40 HA()PTOBOTO NU3ebHOTO MaIuBa, IBUIKICTb i TOBHOTA HOTO
6i0JI0TIYHOTO PO3KJIAIaHHS 3HAYHO 3pOCTae. Lle 3yMOBJIEHO TUM, 0 MiKPOOpraHiamu Jjieriie 3acBoooTb MEXK,
BUKOPUCTOBYIOUH iX K IJKEPEJIO BYIJIELIO Ta €HEPTii, 1110, CBOEIO YEPTOI0, CTUMYJIIOE aKTUBHIIE PO3LIEIJIEHHS 1

Ha(TOBUX KOMIIOHEHTIB. EcTepu >KupHUX KUCIOT BUZSI0Th Ha 80% MeH1e ByriaeBoAHiB i Ha 50% meHIIe



TOKCUMYHUX YACTMHOK 3 BifIlIpallbOBAHUMU Ia3aMu, BUPI3HSIOTbCS 610PO3KIAIHICTIO i HETOKCUYHICTIO. Y YUCTOMY
Bursaai MEJKK BBakaeTbcs XiMiuHO cTabinbHUM, ajie Ipu 30epiraHHi Ta TpaHCIIOPTYBaHHI BiH pO3KJIaa€eThCs 32
PaxyHOK I[OTJIMHAHHS BOJIOTH, MiIKpPOOHOIO YpakeHHs Ta iHmux 3a6pynHenb. MEJKK ckiamaeTses 3 Ha3BUyanHoO
HeCTabibHUX BiJIbHUX JXUPHUX KUCJIOT, MOHO-, [i-1 TPUIJIiLepUiB, CKIAIHUX e(ipiB i 3a7IMIIKOBOrO METAHOJY, SIKi
MaloTh BEJIMKUH BIIJIUB Ha Jerpajaliio mojaiMmepHux Marepiaiis. [IpakTHYHO BCi MaTepiainy, 110 3aCTOCOBYIOTLCS B
IBUI'YHAX, CXWJIbHI [0 BILJIMBY MiKpOOPraHi3aMiB, TOMY BaXXJIMBUM 3aBJJAHHSM € NOCJiIKEeHHs MiKpo6ioJI0riyHO1
CTilIKOCTi MaTepiaiB i po3pobka criocobiB ix 3axucTy. Y BCTYyIIi l0BefleHa aKTyaslbHICTh AucepTaLiliHOI poboTH,
BKa3aHUM 3B'SI30K JaHOi po60TH 3 HAYKOBUMHU IIPOrpaMaMH, y3arajibHeHi 06'€KT, TpeMeT, MeTa i 3aj1ay4i
IOCJIiIKeHHsI, OOIPYHTOBaHA HOBM3HA Ta IPaKTUYHE 3HAaY€HHS OTPUMAaHUX pe3yJbTaTiB. B nepmomy posmisni
IIPOBEIEHNI KpUTUYHUI aHaJIi3 JOCIiIPKEHb 32 TEMOIO JUCEePTaLifHOI poOOTH, 0XapaKTepU30BaHUI Cy4yacHUI! CTaH
BMKOPHMCTaHHSI METUJIOBUX €CTEPIiB )KUPHUX KUCJIOT, BUCBiTJIeH] Mpo6JieMu, IOB’13aHi 3 rirpockonivHicTio MEXK,
CXUJIBHICTIO 10 MiKpOG6ioJIoriyHOro ypaskeHHs. [IpoaHasni3oBaHo iCHYI04i METOJMKMA BU3HAYEHHS MiKpO6iOJIOTiYHOTO
3a0pyJHEHHS], BUBHAUEH] iX OCHOBHI IlepeBaru, HeJloJIiku Ta MeXi BUKopucTaHHs. PosrisHyTto BB MEXK Ha
IIOJIIMEPHI MaTepiany NajauBHOI cuCTeMU. B npyromy po3zini oxapakTepusoBaHi 06’'€KTH NOCiIPKEHHS, HaBeIeHi
METOAM aHaJIi3y MigmoCiIHNUX 3pa3KiB, ONKXCaHi METOIUKY IIPOBENEHHS KOKHOI CTafil ekcnepuMeHTy. Ha 0CHOBI
KoMbiHalji icHyl0UMX MeTOIiB BU3HAUEHHS MiKPO6iOJIOTiYHOrO YpaskeHHs1 PO3p06JIeHO METOAUKY SIKICHOTO Ta
KiJIbKICHOTO BU3HAU€HHSI CTyIIE€Hs MIKp06iosIoriyHOro (6aKTepiasbHOro Ta MiKOJIONYHOr0) ypakeHHs najnus. B
TPETbOMY PO3iJi pO3IJISIHYTO NpoLecC ferpanalii albTepHaTUBHOTO MajMBa POCJAUHHOTO MOXOAKEHHSI (PillaKOBOTrO
Ta COHSIIHMKOBOTIO) IIiJ BIIJIMBOM MiKPOOpraHi3miB. BCcTaHOBJIEHI Ki/IbKICHI Ta SIKiCHI XapaKTE€PUCTUKU
MiKpOO6i0JIOriYHOTO ypaXkeHHsI TPAOULiiHUX Ta ajlbTePHAaTUBHUX IMU3€JIbHUX NMajuB. JJOCiIKeHO BIJIUB
3aIPOIIOHOBAHOI 6i0LMIHOI IPUCAIKU HA IPUTHIYEHHS POCTY MiKpoopraHismiB. Ha 0OCHOBi OTpMMaHuX pe3ysbTaTiB
PO3pO6JIEHO YMCEIbHUI METOJ, BU3HAUEHHS e(peKTUBHOI KOHLIEHTpalii NpUCcaiKy AJis CyMillleBUX NaJIUB i3 pi3HOIO
KoHLeHTpauieio MEXXK. B yueTBepTOoMy po3isi focinkeHi 3MiHN MexXaHIYHUX (MILIHICTh Ha PO3pHUB) Ta COPOLIITHO-
IVy3ifHUX BIaCTUBOCTEN MOJIMEPHUX MaTepiasliB IPU KOHTAKTI i3 CyMillleBUMU N1aJIMBaMU Pi3HOTO CKJany.
[TopiBHAHO BIACTUBOCTI NOJIIMEPHUX MaTepiasiB mapok BHK-26, rosiyperany, MOJiXJIOpONpeNy Ta M0J1iCEYOBUHMU.
BcTaHoBIEHO, 0 HANCUIIBHILIOTO PYHHIBHOTO BIUIMBY BHACILOK KOHTAKTY i3 CyMilll€BMM MaJIMBOM 3a3HAIOTh
noJliypeTaH Ta I0J1iCeY0BMHA, BOJHOYAC, OyTaiieH-HiTUnbHM Kayyyk BHK-26 maiike He 3MiHUB CBOi MillHiCHI
XapakTepucTuku. OTpMMaHO KiHETUYHI PIBHAHHSA [J1S IPOTHO3YBAHHSA [TOBEIHKY TOJIIMEPDHUX MaTepiasiB [1pu
KOHTAKTI i3 CyMillleBUM MAJIMBOM 3a Pi3HUX TeMIlepaTyp. BucyHyTa rinoresa mon0 3a1eXHOCTI OJIMBOCTIMKOCTI
MoJIiIMEPHUX MaTepiasiB Bif ix mapameTrpa pO3YMHHOCTI Ta Pi3HUL MK HUM Ta MIapaMeTPOM PO3YMHHOCTI MMaJMBHUX
KOMIIO3ULill. B m’aToMy po31ini 06IpyHTOBAHO [IOLiIbHICTh BUKOPUCTAHHS PO3P006JIe€HOI METOAMKH [1J151 KOHTPOJIIO
SIKOCTI CyMillleBUX TaJIMB Ha IIPeIMET MiKpOOiOJIOTiYHOTO 3a0pyJHEHH:. 3alIPOIIOHOBAHA [1aJIMBHA KOMIIO3ULIis 3
MIOKPAIIEHOI0 CTIMKICTIO O MiKPO6i0I0TiYHOTO ypakKeHHS1. 3alIPOIIOHOBAHO NPUHIMIIOBY TEXHOJIOTIYHY CXEMY
YCTaHOBKYM BUPOOHUIITBA CYMIllIeBOTO NajiMBa 3 6ioluAHOI0 Npucankoro. [IpoBeieHo TeXHIKO-eKOHOMIYHUI aHai3,
BCTaHOBJIEHO, 110 BUPOOHUIITBO CYMillIEBOTO AU3€JILHOTO [1aJIUBa € €EKOHOMIYHO JIOLiJIbBHUM Ta iHBECTULIIMHO

IPUBA0JIMBUM.

2. The dissertation paper is aimed at studying the effect of biologically inert fuel compositions modified with
carboxylic acid esters on polymeric materials and combating microbiological damage. Fatty acids esters attract
attention worldwide due to their environmental friendliness, renewability and the possibility of their use as
additives to traditional diesel fuel. The energy crisis in Ukraine can be solved only under the conditions of rational
use of all energy sources and the search for alternative ones. The main advantages and disadvantages are analyzed.
Currently, the most common type of alternative fuels for diesel engines are fatty acids methyl esters (FAME), which
support the alcoholysis of vegetable oils triglycerides from vegetable raw materials. FAME are actively used abroad,
in particular in the European Union countries. When adding FAME to petroleum diesel fuel, the speed and
complete decomposition of petroleum diesel fuel are increased several times, after microorganisms offer fatty
acids as an energy source. Fatty acid esters emit 80% less hydrocarbons and 50% less toxic particles with exhaust
gases, are characterized by biodegradability and non-toxicity. In its pure form, FAME is considered chemically
stable, but during storage and transportation it decomposes due to moisture absorption, microbial damage and



other contaminants. FAME consists of extremely unstable free fatty acids, mono-, di- and triglycerides, esters and
residual methanol, which have a great impact on the degradation of polymeric materials. Almost all materials used
in engines are susceptible to the influence of microorganisms, therefore an important task is to study the
microbiological stability of materials and develop methods for their protection. The introduction proves the
relevance of the dissertation work, indicates the connection of this work with scientific programs, summarizes the
object, subject, goal and objectives of the study, substantiates the novelty and practical significance of the results
obtained. The first section provides a critical analysis of research on the topic of the dissertation work, the current
state of the use of fatty acids methyl esters is described, the problems associated with the hygroscopicity of FAME
and their susceptibility to microbiological damage are highlighted. Existing methods for determining
microbiological contamination are analyzed, their main advantages, disadvantages and limits of use are
determined. The impact of FAME on polymer materials of the fuel system is considered. The second section
describes the objects of the study, provides methods for analyzing test samples, describes the methods for
conducting each stage of the experiment. Based on a combination of existing methods for determining
microbiological damage, an improved method for qualitative and quantitative determination of the degree of
microbiological (bacterial and mycological) damage to fuels has been developed. The third section considers the
degradation process of alternative fuels of plant origin (rapeseed and sunflower) under the influence of
microorganisms. Quantitative and qualitative characteristics of microbiological damage to traditional and
alternative diesel fuels have been established. The effect of the proposed biocidal additive on the inhibition of the
growth of microorganisms was studied. Based on the results obtained, a numerical method was developed to
determine the effective concentration of the additive for mixed fuels with different concentrations of FAME. The
fourth section investigates changes in the mechanical (tensile strength) and sorption-diffusion properties of
polymer materials upon contact with mixed fuels of different compositions. The properties of polymer materials of
grades BNK-26, polyurethane, polychloroprene, and polyurea are compared. It was found that polyurethane and
polyurea are subjected to the strongest destructive effect due to contact with mixed fuel, while BNK-26
butadiene-nitrile rubber almost did not change its strength characteristics. Kinetic equations for predicting the
behavior of polymeric materials in contact with mixed fuel at different temperatures were obtained. A hypothesis
is put forward regarding the dependence of the oil resistance of polymeric materials on their solubility parameter
and the difference between it and the solubility parameter of fuel compositions.The fifth section substantiates the
feasibility of using the developed methodology for quality control of mixed fuels for microbiological contamination.
A fuel composition with improved resistance to microbiological damage is proposed. A basic technological scheme
of unit for the production of mixed fuel with a biocidal additive is proposed. A feasibility study was comlited and it
was found that the production of mixed diesel fuel is economically feasible and attractive for investment.
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2021 01904. Jara nyo6aikanii 01.03.2023, 610y1. N2 9

BrnpoBazykeHHS pe3yJIbTaTiB AHCePTanii: [ianyeTscs 10 BIPOBaIKEHHS

3B'S130K 3 HAaYyKOBHMH TeMaMH: 0118U000915, 0120U100704

VI. BizoMocCTi Npo HayKOBOT0 KEPiBHUKa /KePiBHHUKIB (KOHCYJIbTAHTA)

BaacHe IlpizBume Im's I10o-6aThKOBI:
1. leBuyenko OneHa bopuciBHa

2. Olena B. Shevchenko

KBasigikanis: x.r.u., gor., 05.17.07

InenTudgikarop ORCID ID: 0000-0003-2933-8251

JopaTrkoBa indpopmamnist:

IloBHe HaiMEeHYBaHHSI IOPHUAHUYHOI OCOOH: YKpaiHChKMIL ePKAaBHUII YHIBEDCUTET HAYKH | TEXHOJIOTIi
Kopg 3a €IPIIOY: 44165850

Micueanaxo,r.perHﬂ: By JlazapsHa, 6yn. 2, IHinpo, JHinposcbkuil p-H., 49010, Ykpaina

dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBIiTH | HAayKu YKpaiHu

InenTudikarop ROR:

VII. BizomocTi npo odiniliHuX OIIOHEHTIB Ta PEL€H3€HTIiB

OdiuiiiHi oIOHEeHTH



Baacwue IlpizBumie Im's Ilo-6aTbKOBI:
1. MatBeeBa OneHa JIbBiBHA

2. Olena Matvyeyeva

KBasigikamis: . 1. u., gouenr, 05.22.14
ImenTudikarop ORCID ID: 0000-0001-7450-0479
JonaTkoBa iHdopmanist:

IloBHe HaﬁMeHyBaHHﬂ IOpI/I,I[H‘IHO'l' 0COO0M: Jlep>kaBHE HEKOMEpLiHE MiANprUeMCTBO "lepKaBHU

yHiBepcuteT "KniBCbKUN aBialliiHWM iHCTUTYT"

Kopg 3a €IPIIOY: 45853942

Micue3Haxoa KeHHsI: npocr. ['ysapa Jlio6omupa, 1, Kuis, 03058, Vkpaina
dopma BracHOCTI: JlepxasHa

Cdepa praBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKH YKpaiHu

InenTudikarop ROR:

BiacHe IIpisBuie Im'sa ITo-6aThKOBI:

1. 'puropos Anppiii bopucosuy

2. Andriy B. Grigorov

KBasigikamis: 1. 1. u., npodecop, 05.17.07
ImenTudikarop ORCID ID: 0000-0001-5370-7016
JoparkoBa iHdpopmamuist:

IloBHE HaliIMEeHYBaHHS IOPUAHYHOL 0C00H: HanioHanbHU# TEXHIYHUI YHiBEpCUTET "XapKiBChKUiA

MOJITEXHIYHUN IHCTUTYT"

Kopg, 3a €IPIIOY: 02071180

MicneSHaxo,erCHHﬂ: ByJ1. Kupninuoga, 6yz. 2, Xapkis, XapKiBcbkuii p-H., 61002, Ykpaina
dopma BiracHOCTI: JlepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

Penensentu

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Copokin €BreHiii JIeOHiTOBUY

2. Eugene L. Sorokin

KBasigikanis: 1. 1. u., nou., 05.17.07
InenTudikarop ORCID ID: 0000-0003-1240-8655
JoparkoBa iHdpopmamuist:

IloBHE HaliIMEHYBaHHS IOPUANYHOI 0COOH: YKpaiHChKUIA IepKAaBHUIA YHIBEPCUTET HAYKH i TEXHOJIOTIi



Kopg 3a €IPIIOY: 44165850

Micue3HaxoO KeHHS: By JlazapsHa, 6y1. 2, [Ininpo, JIHImposchkuil p-H., 49010, Vkpaina

dopma ByacHOCTI: Jlepxkasna
Cdepa ynpaBriHHS: MiHicTepCTBO OCBITH | HayKK YKpaiHu

InenTudikarop ROR:

BaacHe IlpizBume Im'st [10-6aThKOBI:

1. TeprumHa Osnena BikropiBHa

2. Olena V. Tertyshna

KBasigikamis: n. 1. 1., npodecop, 05.17.07
InenTudikarop ORCID ID: 0000-0003-3054-9291

JoaparkoBa iHdopmanist: ;https://www.scopus.com/authid /detail.uri?authorld=57194166899

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH: [lepkaBHUIl BULIMIT HABYA/IbHUIL 3aKy1az, "YKPaiHChKUIL

Ilep>KaBHUM XiMIKO-TEXHOJIOTIYHUI YHIBEPCUTET"

Kopg 3a €IPIIOY: 02070758

Micue3HaxoO KeHHS: npocrl. l'arapina, 6yz. 8, JIninpo, [IHinmpoBcbkuii p-H., 49005, Ykpaina

dopma BaacHOCTI:
Cdepa ynpaBriHHS: MiHicTepCTBO OCBITH | HayKK YKpaiHu

ImentTudikarop ROR: He zacrocoyerbcs

VIII. 3aKkJIr04Hi BiZoMOCTi
Biiacue IIpizBuie Im's Ilo-6aTbKOBi
TOJIOBH paju

BiiacHe IIpi3Buine Im'sa ITo-6aTbKOBI
rOJIOBYIOYOro0 Ha 3acigaHHi
BignoBigasibHuUI 3a MiATOTOBKY

00JIIKOBHX JOKYMEHTIB

PeecTpartop

KepiBHuk Bigginy YKpIHTEI, mpo €
BiZIOBiZaJIbHUM 32 peecTpallilo HayKOBOIi

OisiIBHOCTI

CrapoBouT AHaToiil 'puroposny

CrapoBoiT AHatosiil 'puroposuy

9693

VKpIHTEI

FOpuenko TersiHa AHaToJiiBHA



