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V. BimomocTi npo guceprauiio

Mosga guceprarii:

Koau TemaTHYHHUX PYOPHK: 61

Tema gucepranii:

1. HaykoBi 0OCHOBU CIIOCOGiB IepETBOPEHHS H-aJIKaHiB Y BUCOKOOKTaHOBiI KOMIIOHEHTH [J151 MOTOPHUX IIAJIB

2. Scientific fundamentals of methods for the conversion of n-alkanes to high-octane motor fuel components

Pedepar:

1. Inceprarnist Ha 3000YTTsI HAYKOBOT'O CTYII€HS JOKTOpa TEXHIYHUX HayK 3a creuianpHicTio 05.17.07 - XimiuHa
TEXHOJIOTiA MayiBa i MaJnBHO-MaCTUIbHUX MaTepiaziB. — HauioHanbHui aBianiiHui yHiBepcuret, Kuis, 2019.
Jucepralis NpUCBIY€Ha BUBYEHHIO TEXHOJIOTTYHMX ACTIEKTIB i IPUHLMUIIIB IEPETBOPEHHS H-aJIKAHIB Y
BHCOKOOKTaHOBI KOMIIOHEHTH [1JIs1 MOTOPHUX I1aJIMB, 110 6a3yI0ThCS Ha B3a€MOIii H-aJIKaHiB 3 IijpOKCUIIBHUM
panukasoM. BctaHOBIEHO i1 OBeEHO, IO TiTPOKCUIbHUN paiuKaj € Halbinbil e(peKTUBHUM aKTHBa-TOPOM
aJIKaHiB (€Heprist aKTUBallii CTAaHOBUTH BeJIM4YUHY ~ Ea = 8 k[[)k/MOJIb), OTKe IpoLecy, 1o 0Oy I0BaHi Ha B3aeMOJi
H-aJIKaHiB 3 TIAPOKCUJIBHUM PaivKajIoM, OYOyTh Bilpi3HITHUCS MiHIMaIb-HUMU eHeproButpatamu. Kpim Toro, B
POOOTI MOKa3aHo, 1O riJPOKCUIIbPHMI PaiuKaJl Biflirpae roJI0BHY POJib B OKMCJIEHHI MOJIEKYJISIPHOTO a30Ty 10
3aKHUCy HiTporeHy. PO3IJIsIHYyTO CIoCO6U NPO-MUCJIOBO] pearizallii reHepaTopiB rilpOKCUIbHUAX PAUKaJIiB: I
TEXHOJIOTII IIPSIMOI KOHBEPCIi a7kaHiB y METAHOJ y «MSIKUX» YMOBAaX Ha OCHOBI (pOTOPO3KJIaIaHHS 1apiB HiTpaTHOI

kucyaotu (o0 ~ 330 HM) i poToxiMiuHOI B3aeMoz|i AioKCUAY HITPOreHy 3 MOJIEKYJIO Boau (O ~ 420 HM), 17151 TEXHOJIOTI]



i BUILEHHS SIKOCTi MOTOPHYX I1aJIMB — HA OCHOBI JMHAMIYHOI KaBiTallii TIePeKnCy BOLHIO, 111 TEXHOJIOTII
OKHCHEHHS MOJIEKYJISPHOIO a30Ty — TepMidHe po3kiafaHHs nepekucy BonHo (T ~ 773 K). Po3apo6i1eHo KOHCTPyKIIii
peakUifHUX anaparis, 3alIpOIIOHOBAHI TEXHOJIOTIYHI CXEeMH, IO PEAJIi3yIOTh 3alIPOIIOHOBAHI TEXHOJIOTIYHI IIPOLIECH.
Amnasi3 ekcriepuMeHTaJIbHUX JaHUX JO3BOJIUB OiTU BUCHOBKY IIPO T€, 110 BHACJIIIOK MIPAMOI KOHBEPCIi ajikaHiB
C1-C4 B MeTaHOJ y «M'IKUX» YMOBaX BJIA€TbCS AOCITTU CTYIiHb KOHBepCii ~ 10 %, a mif yac nepepobeHHs ajlKaHiB
C5-C10 6eH31HYy B BUCOKOOKTAHOBI KOMIIOHEHTH (TOJIY0JI, METAaHOJI, i30a7KaH) BAaeThes 36inbmuty OY Ha ~ 12 of.
BrKoOHaHO aHasi3 NpsIMUX MaTepiajlbHUX BUTPAT 17151 3alIPOIIOHOBAHMX TEXHOJIOTIYHMX CXEM i BCTAHOBJIEHO, 10
BOHH € LIIJIKOM NPUIHATHUMU. KJII040Bi €/10Ba: MOTOPHE NAJINBO, KOMIIOHEHTH MOTOPHUX IAJIUB, aJIKAHU, METaHOJI,
riZi-pOKCUJIbHUI pajiuKail, IEPeKUC BOGHIO, HITpaTHA KUCJIOTa, «M'sKi» yMOBH, YD -onpoMiHeHHS, KaBiTallis,
PEaKTOp, TEXHOJIOTIYHA CXEMA, EKOHOMIUHI II0OKa3HUKU.

2. Doctors Thesis in Engineering Sciences. 05.17.07 - Chemical Technology of Fuels and Lub-ricants. - National
Aviation University, Kyiv, 2019. The thesis is devoted to the study of technological aspects and principles of
transformation n-alkanes into high-octane components of motor fuels that are based on the interaction of n-
alkanes with hydroxyl radical. Hydroxyl radical has been proved to be the most effective alkanes activator
(activation energy is the order of Ea = 8 kJ /mol) and play a key role in the oxidation of molecular nitrogen to
nitrous oxide by the quantum-chemical calculations. The methods of hydroxyl radicals generators industrial
realization for the technology of the direct alkanes conversion into methanol in the «soft» conditions on the basis
of nitric acid vapor photo decomposition (o ~ 330 nm ) and photochemical interaction of nitrogen dioxide with
water molecule (o0 ~ 420 nm), for the technology of improving motor fuel quality-based on the hydrogen peroxide
dynamic cavitation, for the technology of molecular nitrogen oxidation - thermal decomposition of hydrogen
peroxide (T ~ 773 K). Reaction apparatuses designs have been developed. The flow charts implementing proposed
technological processes have been proposed. The technology of direct cavitation conversion of hydrocarbons to
high-octane motor fuel components, for example to methanol, based on the cavitation of an aqueous solution of
hydrogen peroxide, is experimentally investigated. It is established that cavitation in a stream of hydrogen
peroxide solution begins at a velocity flow of more than 140 m/s; in the absence of hydrogen peroxide in the
cavitation stream, the degree of conversion of natural gas and propane-butane gas to methanol is practically zero.
For the process of direct cavitation conversion of natural gas to methanol and propane-butane gas to methanol,
the optimal parameters that provide a ~ 10 % degree of conversion, are the following: the consumption ratio gas-
hydrogen peroxide solution is 1:1, concentration of hydrogen peroxide in aqueous solution is 10-20 %, pressure in
front of the nozzle - 19 MPa. During cavitation treatment of gasoline without hydrogen peroxide, there are
processes of isomerization of n-alkanes and formation of toluene, which allows for an increase of octane number
of gasoline by ~ 4 units. During cavitation treatment of gasoline with hydrogen peroxide there are processes of
paraffine isomerization and formation of toluene and oxygenates, namely methanol, which allows for an increase
of octane number of gasoline by ~ 10-12 units. Optimum parameters of gasoline cavitation treatment, which
provide octane number increase by ~ 10-12 units, are the following: the consumption ratio gasoline-hydrogen
peroxide solution is 10:1, concentration of hydrogen peroxide in aqueous solution is 10-20 %, pressure in front of
the nozzle - 19 MPa. Process plant for cavitation conversion of hydrocarbons to high -octane motor fuel
components is characterized by ~ 10 % degree of conversion, small number of vessels, low materials and metal
consumption.
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