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1. EKCIIJIVATALIVHI BIACTMBOCTI ETAHOJIbHUX BEH3VHIB 3 HAHOPO3MIPHVIMU COEPOIIATIBHVIMU
KAPBOHOBVIMU KJIACTEPAMU

2. Performance properties of ethanol fuels with spheroidal nanosized carbon clusters

Pedepar:

1. lncepraris Ha 3006y TTSI HAYKOBOTO CTYIEHs KaHAWaTa TeXHIYHUX HayK 3a creunianpHicTio 05.17.07 - XimiyHa
TEXHOJIOTiS MaJInBa i MaJMBHO-MaCTUIbHUX MarepianiB. HanjionaneHui aBianiiHui yHiBepcurert, M. Kuis, 2019 p.
JuceprauiiiHy poboTy NPUCBSYEHO CTBOPEHHIO €TAaHOJIBMICHUX I1aJIUB, 1O MICTATb HU3bKI KOHLeHTpauii (10-3 - 10-
2 %, Mac.) 6poMOBaHUX c(PepoifanbHIX KAPOOHOBUX HAHOYACTHUHOK, 3 OKPAIEHUMU €KCIUTyaTaliiHUMU Ta
ekoJioriyHuMu BiactuBocTsiMu. Metopamu TEM, CEM, ACM, KP-criekTpockorii Ta peHTreH0(da30Boro aHasizy
CHHTE30BaHUX KapOOHOBUX MaTepiasliB 10Be[IeHO iX IPUHAJIEXXHICTb 40 HaHOMaTepiasiB chepuyHoi popmu 3

PO3MipOM YaCTHHOK Y Aiana3oHi 6...100 HM, gKi MicTITb HMOyIenonioHi (carbon onion) kiactepu. 3a JOIOMOTOI0



METOJly AMHAMI4HOrO KOT€PEHTHOTO PO3CilOBaHHS JIA3€PHOTO CBiTJIa [I0Ka3aHO, M0 BBEIEHHS IPUCAKU
OpPOMOBaHMX HAHOKAPOOHOBUX KJIACTEPIB 1O OPraHiYHOrO CEPENOBUIIA CYITPOBOIKY€ETHCSI YTBOPEHHSM HAaBKOJIO
HUX COJIbBATHOI OG0JIOHKH, pO3Mip sIKOi 3MiHI0€ThCS Bif 21 1o 1000 HM 3ajieskKHO Bif, xiMiuHOI TpUpOaY PO3YMHHUKA.
J7151 eTaHoJIy pO3Mip YTBOPIOBAaHUX COJIbBATHUX YTPYIyBaHb (OOMEHIB) CTaHOBUTH ~ 400 HM, 110 3HAYHO NEPEBUILYE
PO3MIp IHOMBiAyaIbHUX YACTUHOK IIpYcaaku. JJoBeEeHO, 1110 3MiHa MIKPOTe€TEpOTE€HHOI CTPYKTYPH IajvBa
IIPOSIBJISIETHCS Y 3MiHI (Pi3UKO-XIMIYHUX, €KCIIyaTalliiHUX Ta €KOJIOTIYHUX XapakKTePUCTHUK MajyBa. 30Kpema,
BCTAHOBJIEHO, 1110 HAsIBHICTh Y CKJIa/i CyMillIeBOTO [1a/1MBa HAHOKapOOHOBUX KJIACTEPiB NIOKpalllye ITyCKOBi Ta
KOpO3iliHi BJIaCTUBOCTI NannBa. HaBeeHO pe3ysbTaTy OPIBHANIBHUX JOCIIIKEHDb €KCILTyaTaliiHMX [TI0Ka3HUKIB
TOBAPHOTO BYTJIEBOGHEBOTO OEH3MHY Ta CyMillIeBOro €TaHOJIbHOTrO nanusa E-85 3 mpucankown 6poMoBaHUX
HAaHOKapOOHOBUX CTPYKTYP. [IoKa3aHO CyTTeBi nepeBaru ajbTEPHATUBHUX IaJIMB 32 TAKMMU I1apaMeTpaMH, SIK
IPOTU33JMPHI Ta IPOTU3HOCHI BJIACTUBOCTI, €KOJIOTiYHiI XapaKTE€PUCTUKH, & TAKO>XK BCTAHOBJIEHO MOXKJIUBICThb
3MEHIIEHHS] BUTPAT CyMillleBOro €TaHOJIbHOTO TaMBa Mijl 4ac 3aCTOCYBaHHS MiKPOKiNIbKOCTE HAHOKapOOHOBUX
MarepiamiB sk mpucamok. KiTro4oBi cyioBa: eTaHOJIbHE MaMBO, HAHOPO3MipHi cepoinaibHi KapOOHOBI KIacTepy;

(disnKo-XiMiuHi, eKcIIyaTaliliHi, €K0JIOriuHi BJIaCTUBOCTI NIaJIMBa.

2. The thesis for the degree of candidate of technical sciences, speciality 05.17.07 - Chemical technology of fuel and
lubricants. National aviation university, Kyiv, 2019. The thesis is dedicated to creating of ethanol fuel with
improved performance and environmental properties. One of the ways to create environmentally friendly fuels of
non-petroleum origin can be the development of compound ethanol fuel formulations. Considering the
unsatisfactory lubricating properties of ethanol fuels, as well as corrosivity, high heat of evaporation, the
introduction of polyfunctional additives to the composition of the fuel is proposed. As the latter, the product was
used to synthesize nanocarbon material obtained by the method of electric arc discharge in propane-butane
medium at atmospheric pressure, a pulse voltage at the generator output of 6-10 kV and a pulse frequency of the
original voltage from 1 to 100 kHz. Using TEM, SEM, AFM, Raman spectroscopy, and X-ray phase analysis of
synthesized carbon materials, it has been proved that they belong to spherical nanomaterials with a predominant
particle size of 6-100 nm, which contain onion-like carbon nanoclusters). Brominated nanoparticles are used as
additives. It has been established that to improve the operational and environmental characteristics of ethanol
fuel, it is sufficient to introduce low concentrations (10-3- 10-2 wt.%) Into the synthesized brominated
nanoparticles. The concept of the formation of solvate formations in the organic medium — domains whose size,
determined by the photon correlation laser spectroscopy method, varies from 21 to 1000 nm depending on the
chemical nature of the solvent, is proposed and substantiated. For ethanol, the size of such formations was ~ 400
nm, which significantly exceeds the size of the individual additive particles. It is shown that the change in the
microheterogeneous structure of fuels affects the change in its physicochemical, operational and environmental
characteristics: the dielectric constant and hydrophobicity of the medium decrease, the pressure of saturated
vapors increases, which improves the starting properties of the fuel; hydrophobization of the environment
contributes to reducing the corrosion properties of ethanol fuel by 1, as a result of which additional introduction of
a corrosion inhibitor is not required; the carrying capacity of the fuel in the presence of brominated nanoparticles
increases by 1.5 times compared with the base fuel with a corresponding decrease in damage to the metal surface
of friction pairs. During the comparative bench tests it was revealed that the developed composite fuel exceeds the
A-95 gasoline in terms of energy and environmental performance, namely: the values of the maximum torque (by
4%) and the effective efficiency (by 20%) increase; the indicator of specific effective heat consumption decreases
by 17%; the amount of emissions is reduced: carbon monoxide - by five times, emissions of unburned hydrocarbons
- by two times, emissions of nitrogen oxides - by 10 times in comparison with motor gasoline A-95. Keywords:
ethanol fuel, carbon nanoscale spheroidal clusters, physico-chemical, performance and ecological properties of
the fuel.
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