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1. Inceprauiiina po60oTa CIIpsSIMOBaHa Ha JOCJiIpKEHHS BILJIMBY 6i0JIOTTYHO iHEPTHUX MalMBHUX KOMIIO3ULH,
MOI1(}piKOBaHMX €CTepaMU KapOOHOBUX KUCJIOT Ha MOJIIMEPHI MaTepiaiu Ta MPOTUil0 MiKPO6ioIoridHOMY
YP2KE€HHIO. ECTepy >KUPHUX KUCJIOT IPUBEPTAIOTh YBAary B yCbOMY CBIiTi 3aBIISIKM €KOJIOTIYHOCTI, BiIHOBJIIOBAHOCTI 1
MOXJIMBOCTI iX 3aCTOCYBaHHSI SIK J0OABKY 0 TPaAMLIiHOTrO Au3esbHOro nanusa. EHepreTnyHa kpusa B YKpaiHi
MOXe OyTHU BUPIilll€Ha TiJIbKY 32 YMOBU pallioHaJIbHOTO BUKOPUCTAHHS BCIiX JIKepeJl €eHeprii Ta MOIIyKy
aJIbTEPHATMBHUX. Y TENEPIIIHINA Yac HaUNOWMUPEHIUM BULOM aJbTEPHATMBHUX MAJINB [JI OU3€JILHOTO IBUTYHA €
MEeTWJIOBI ecTepyu XupHUX KucjaoT (MEXK), sKi OTpUMYIOTh 3 POCIMHHOI CHPOBUHY IIJISIXOM aJIKOTOJIi3Y
TPUIIiLEPUIiB POCAMHHMUX 01i1. MEJXKK aKTMBHO BUKOPUCTOBYIOTBHCS 3aKOPLOHOM, 30KpEMa, B KpaiHax €BpPOCOI03y.

[1pu gonaBanHi MeTUNOBUX €(ipiB XKUPHUX KUCJIOT 0 HA(QTOBOTO IU3EJIbHOTO NAJINBA, IBUAKICTD i TOBHOTA IOTO



6i0JI0TiYHOTO PO3KJIalaHHs 3HAYHO 3POCTae. 1le 3yMOBJIEHO TUM, 110 MiKPOOpraHi3mu Jjieruie 3acBoiooTh MEXK,
BUKOPHMCTOBYIOUH iX SIK JIKEPEJIO BYTJIELIO T €HEPTii, 1110, CBOEI0 YEPTOI0, CTUMYJIIOE aKTHUBHiIlle PO3LEIJIEHHS 1
Ha(pTOBUX KOMIIOHEHTIB. ECcTepu >XUpHUX KUCIOT BUTISI0Th Ha 80% MeH1Ie ByriaeBoAHiB i Ha 50% MeHIIe
TOKCAYHUX YaCTUHOK 3 Bifj[TpalbOBAHMMU Ia3aMU, BUPI3HSIIOTbCS 6i0PO3KJIAIHICTIO i HETOKCUYHICTIO. Y YMCTOMY
Burssigi MEJKK BBakaeTbest XiMiUHO CTabiibHUM, ajle IpU 36epiraHHi Ta TPaHCIIOPTYBaHHI BiH PO3KJIalaeThCs 32
PaxyHOK IOTJIMHaHHS BOJIOTH, MiKpPOOHOI'O YpakeHHs Ta iHmux 3a6pynHenb. MEJKK ckiamaeTbes 3 Ha3BUYaiHO
HeCTabiNbHUX BiJIbHUX JXMPHUX KUCJIOT, MOHO-, [li-1 TPUIJIiLlepyiB, CKIagHUX eipiB i 3a7IMIIKOBOrO METAHOIY, SIKi
MaloTh BEJIMKUH BIIJIUB Ha Jerpajalilo rmojaiMmepHux marepiaiis. [IpakTYHO BCi MaTepiany, 10 3aCTOCOBYIOTLCS B
IBUT'YHAX, CXWJIbHI [0 BILJIMBY MIKpOOPraHi3MiB, TOMY BaXXJIMBUM 3aBJAHHSM € NOCJiIKeHHS MiKp0o6i0JIoTiyHO1
CTiliKOCTi MaTepiaiB i po3pobKa cr1oco6biB ix 3axucTy. Y BCTYyIIi l0oBeleHa aKTyaslbHICTb AucepTaliiiHOI poboTH,
BKa3aHUII 3B'130K JjaHOi poOOTU 3 HAYKOBMMU IIpOrpamMami, y3arajbHeHi 00'€KT, IpeMeT, MeTa i 3aiayi
IOCJIiIPKEHHS, OOIPYHTOBaHAa HOBU3HA Ta IIPAKTUYHE 3HAYE€HHS OTPUMAHUX Pe3yJIbTaTiB. B nepmomy posnini
[IPOBEeHNII KpUTUYHUI aHaJIi3 JOCiIPKEeHb 32 TEMOIO JUCepTalifiHOi poOOTH, 0XapaKTepU30BaHU Cy4yacHUI1 CTaH
BHMKOPHMCTaHHSI METUJIOBUX €CTEPiB )KUPHUX KUCJIOT, BUCBiTJIeH] Mpo6JeMu, IOB’13aHi 3 rirpockonivHicTio MEXK,
CXWJIBHICTIO 10 MiKpOG6ioJIOriYHOro ypakeHHs. [IpoaHani3oBaHO iCHYI04Yi METOIVMKY BU3HAYEHHS MiKpPOOiOJIOTiYHOTO
3a0pyIHEHHS, BUBHAYEHI iX OCHOBHI IlepeBaru, HeJloJIiku Ta Me>Xi BUKopucTaHHs. Po3risHyTo BiiuB MEXK Ha
IoJIiIMEPHi MaTepiany naauBHOI cucTeMu. B npyromy po3zisi oxapakTepusoBaHi 06’'eKTH NOCiIP)KeHHS, HaBeleHi
METOAM aHaJIi3y MigmoCigHUX 3pa3KiB, ONKXCaHi METOIUKY ITPOBENEHHS KOKHOI CTafil ekcriepuMeHTy. Ha 0CHOBI
KOMOiHalii icCHyI0uMX METOiB BU3HAYEHHSI MiKpOGiOJIOTiYHOTO YPaXkeHHs pO3PO0JIEHO METOJIMKY SIKICHOTO Ta
KiJIbKICHOTO BU3HAY€HHSI CTyIleHs MIKp06iosoriyHoro (6akTepiasbHOro Ta MiKOJIOTYHOr0) ypaXkeHHs najnus. B
TPETbOMY PO37iJi pO3IJISIHYTO NpoLeC ferpasalii albTepHaTUBHOTO MajMBa POCJAUHHOTO OXOAKEHHSI (PillaKoBOTrO
Ta COHSIIHMKOBOTIO) I/l BIIJIMBOM MiKPOOpraHi3miB. BCcTaHOBJIEHI Ki/IbKiCHI Ta SIKiCHI XapaKTE€PUCTUKU
MiKpO6iOJIOTIYHOTO ypaskeHHS! TPAIULIIHHUX Ta allbTePHATUBHUX AU3€JIbHUX N1anuB. JJOCIiIKeHO BILJIMB
3aIPOIIOHOBAHOI 6i0LUIHOI [IPYUCAIKU HA MPUTHIYEHHS POCTY MikpoopraHismiB. Ha 0OCHOBi OTpuMaHuX pe3ysbTaTiB
PO3p06JIEHO YNCETbHUI METO/I, BU3HAYEHHS €(DEKTUBHOI KOHIIEHTpaLii MPUCagKy IJ1s1 CYMillIeBUX NAIUB i3 Pi3HOIO
KoHUeHTpauieto MEXK. B ueTBepTOMy po3aisi focifKeHi 3MiHM MexaHIYHUX (MILJHICTb Ha pO3PUB) Ta COPOLIIITHO-
IVy3ifHUX BIaCTUBOCTEN IOJIIMEPHUX MaTepiasliB IIPU KOHTAaKTI i3 CyMillleBUMU N1aJIMBaMU Pi3HOTO CKJaay.
[TopiBHSAHO BIACTUBOCTI NOJIiIMEPHUX MaTepiasiB mapok BHK-26, rosiyperany, MOJiXJIOPONIPENY Ta [10J1iCEYOBUHMU.
BcTaHOBIIEHO, 0 HAMICUJIBHIIIOTO PYVHIBHOTO BILJIMBY BHACJIILOK KOHTAKTY i3 CyMillleBUM IAJIMBOM 3a3HAIOTh
[oJIiypeTaH Ta I0J1iCeY0BMHA, BOGHOYAC, 6yTaZieH-HiTUnbHMI Kayyyk BHK-26 maiike He 3MiHUB CBOi MinHiCHI
XapakTepucTuku. OTpMMaHO KiHETUYHI PiBHAHHSA 1J151 IPOTHO3YBAHHS MTOBEIHKY TOJIIMEPHUX MaTepiasiB [1pu
KOHTAaKTi i3 CyMilleBUM INMaJIMBOM 3a Pi3HUX TeMIepaTyp. BucyHyTa rinoresa o0 3a1eXHOCTi OJIMBOCTIMKOCTI
nosiiMepHUX MartepiasiB Bif IX mapaMeTpa PO3YMHHOCTI Ta Pi3HULI MK HUM Ta IIapaMETPOM PO3YMHHOCTI NMaJIMBHUX
KOMITO3ULIill. B M'aToMy po37isi 06IpyHTOBAHO [OLiIbHICTh BUKOPUCTAHHS PO3p006JIeHOI METOAMKY [1J151 KOHTPOJIIO
SIKOCTI CyMillleBUX T1aJIMB Ha IIPeIMET MiKpOOiOJIOTiYHOTO 3a0pyJHEHHS. 3alIpOIIOHOBAHA [1aJIMBHA KOMIIO3ULIis 3
MOKPAILEHOIO CTIMKICTIO 10 MiKPOOGiOJIOTiYHOTO ypakeHHs1. 3allpONIOHOBAHO MIPMHLMIIOBY TEXHOJIOTIYHY CXEMY
YCTaHOBKY BMPOOHUIITBA CYMIII€BOTO ajiMBa 3 6i0nuaHOI0 NMpucankolo. [IpoBeeHo TeXHIKO-eKOHOMIYHUY aHai3,
BCTaHOBJIEHO, 1110 BUPOOHUIITBO CyMillI€eBOTO AU3€JILHOTO [1aJINBa € €EKOHOMIYHO JOLiJIbHUM 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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Onena bopuciBHa, Cyxuit KoctauTuH Muxannosuy, [lonurannenko JlapuHa Bonogumupisaa. Homep 3a4BKu u
2021 01904. JaTa my6aikanii 01.03.2023, 6r071. N2 9

BrnpoBazkeHHs pe3yJIbTaTiB AHCePTalii: [InanyeTbes 10 BIPOBaIKEHHS

3B'130K 3 HAYKOBHMH TeMaMH: 0118U000915, 0120U100704

VI. BizomocCTi Ipo HayKOBOr0 KePiBHHKA /KEPiBHUKIB (KOHCYJIbTaHTA)

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. lleByenko OseHa bopuciBua

2. Olena B. Shevchenko

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

InenTudikarop ORCHID ID: 0000-0003-2933-8251

JoparkoBa iHdpopmamnist:

IloBHe HalMEeHYBaHHSI IOPHUAHUYHOI OCOOHM: YKpaiHChKUIi eP>KAaBHUII YHIBEDCUTET HAyKH i TEXHOJIOTIiA
Kopg 3a €IPIIOY: 44165850

MicuesnaxomerHﬂ: ByJL. JlazapsiHa, 6yn. 2, JHinpo, [JHinposcbkuil p-H., 49010, Ykpaina

dopma BracHOCTI: JlepxasHa

Cdepa praBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

CeKTop HayKH: YHiBEepCUTETChKUI



VII. BigomocTi npo odinilfiHuX ONOHEHTIB Ta PELeH3€HTIB
OdiniiiHi OIOHEeHTH
Bsacue IlpizBuuie Im's I1o-6aThKOBI:

1. MarBeeBa OsneHa JIbBiBHA

2. Olena Matvyeyeva

KBasigikamis: . r. u., gouenr, 05.22.14
InenTudirkarop ORCHID ID: 0000-0001-7450-0479
JoparkoBa inpopmamnist:

IToBHe HafIMeHyBaHHS[ IOPUIHUYHOL 0COOM: JlepkaBHEe HEKOMEpLIitHe MiAnpueMcTBo "Jlep>KaBHuit

yHiBepcureT "KuiBCbKnM aBialilHNAN iHCTUTYT"

Kopg 3a €IPIIOY: 45853942

Micue3Haxoa KeHHS: npocrl. I'yzapa Jlio6omupa, 1, Kuis, 03058, Vkpaina
dopma ByacHOCTI: Jlepxasna

Cdepa ynpaBiriHHS: MinictrepcTBo oCBiTH i HayKu YKpaiHu
InenTudikarop ROR:

CeKTop HayKH: YHIBepCUTETCHKUI

BiacHe IIpizBuie Im'sa I1o-6aTbKOBI:

1. 'puropoB Anppiii bopucosuy

2. Andriy B. Grigorov

KBasigikamis: n. 1. 1., npodecop, 05.17.07
Imentudikarop ORCHID ID: 0000-0001-5370-7016
HoparkoBa indpopmamnist:

IloBHe HaliIMeHYBaHHS IOPUAHYHOL 0C00H: HanioHanbHu# TeXHIYHMI YHiBepcUTeT "XapKiBChKuii

MOJIITEXHIYHNN IHCTUTYT"

Kopg 3a €IPIIOY: 02071180

Micue3HaxoaKeHHS: ByJ1. Kupninuoga, 6yz. 2, XapkiB, XapKiBcbkuii p-H., 61002, Ykpaina
dopma BracHOCTI: /lepxaBHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH i HayKU YKpaiHu

InenTudikarop ROR:

CeKTop HayKH: YHIBepCUTETCHKUI

Penensentu

Baacwue IlpizBume Im'a Ilo-6aTbKOBI:

1. Copokin €BreHii1 JIeOHiTOBUY



2. Eugene L. Sorokin

KBasigikanis: 1. 1. 1., nou., 05.17.07

InenTudikarop ORCHID ID: 0000-0003-1240-8655

JoparkoBa iHdopmamist:

IloBHE HalIMEeHYBaHHS IOPUAHYHOL 0COOH: VKpaiHChKUIi Iep>KaBHUI YHIBEPCUTET HAYKH i TEXHOJIOTii
Kopg 3a €IPIIOY: 44165850

MicueSHaxo,vieHHﬂ: ByJ1. JlazapsiHa, 6yz. 2, IHinpo, JHinposcbkuil p-H., 49010, Ykpaina

dopma BiracHOCTI: /lepxasHa

Cdepa ynpaBiriHHS: MiHicTepcTBo OCBiTH i HayKu YKpaiHu

InenTudikarop ROR:

CeKTop HayKH: YHIBepCUTETCHKUI

Baacue IlpizBumie Im's Ilo-6aTbKOBI:

1. Teptumna Onena BikropiBHa

2. Olena Tertyshna

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

InenTudgikarop ORCHID ID: 0000-0003-3054-9291

JoparkoBa iHdpopmamist: ;https:/ /www.scopus.com /authid /detail.uri?authorld=57194166899

ITIoBHe HaﬁMeHYBaHHﬂ IOpI/IJ.II/I‘-IHOi 0CcooM: Jlep>kaBHUY BUIIMI HaBYaJIbHUM 3aKJIaf, "YKPaiHCbKUI

Ilep>KaBHUMN XiMiKO-TEXHOJIOTIYHUI YHIBEPCUTET"

Kopg 3a €IPIIOY: 02070758

Micue3HaxoaKeHHS: npoc. [arapina, 6yxn. 8, Hinpo, [JHinpoBceKkuii p-H., 49005, Ykpaina
dopma ByracHOCTI:

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

CeKTop HayKH: YHIBEepCUTETChKUI

VIII. 3aKkJII04Hi BiZoOMOCTi
Bnacue IpizBume Im's I10-6aTbKOBI CrapoBo#T AHato# 'pUroposn

TOJIOBH pajgu

BaacHe IlpizBume Im'st I[To-6aTbKOBI CrapoBo#T AHaroi# I'puroposnd

rOJIOBYIOYOTO Ha 3acCiiaHHi

BignoBizanbHMiL 3a MiATOTOBKY 9693

00JIIKOBHX JOKYMEHTIB

PeecTparop VkpIHTEI



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

IisiIbHOCTI




