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Pedepar:

1. PoboTa nmpucssueHa JOCiIKeHHIO riOprUIHOro IJ1a3MOBO-KaTaliTUYHOTO pe(OPMYBaHHS «3€JIEHUX» BYIJIEBOJHIB
3a J,OTIOMOTOIO T1J1a3MU 00€PTOBUX KOB3HUX PO3PsLiB. BrsBieHO e(peKT HeraTuBHOTO BILJIMBY XiMiYHMX IIPOLIECIB HA
HEpPiBHOBAXXHICTb I1J1a3MU Ta PO3PO0JIEHO CUCTEMY IiOPUAHOrO I171a3MOBO-KaTaJliTUMHOTO pe)OpMyBaHHS 3
IIPUTHIYEHHSM LIbOT0 e(EKTY /1151 BUKOPUCTAHHS Y TEXHOJIOTISX [ eHePreTUKY Ha BiIHOBJIIOBaHIl CUPOBYHI.
BusiBjI€HO MPUCYTHICTh ME€XaHi3My BILJIMBY Ha CEPEIIHIO €HEPrilo €JIEKTPOHIB y IJIa3Mi IMHAMIYHUX [IJIa3MOBO-
PiIAMHHUX CHCTEM 32 IOIIOMOTIOI0 KOHTPOJIIO BMIiCTy BOIY B IJIA3MOTBipHOMY rasi. JIoCIlipKeHO BIIJIMB IIJIa3MU
KOPOHHOT'O PO3Psly Ha TOBEPXHEBUI HATAT PiiUH 3 Pi3HOIO MPOBIHICTIO Ta BUABJIECHO 3MEHIIEHHS ITIOBEPXHEBOTO
HaTATY PifyH MiJ BIVIMBOM IJIa3MU. Bliepie BCTaHOBJIEHO JIiHiliHE 3pOCTaHHS €(PEeKTUBHOCTI riOpUIHOrO
IJ1a3MOBO-KaTaliTU4HOTO pe(pOPMYyBaHHS BYIJIEBOJHIB Ta HEJIiHillHe CIIaJlaHHSI CIiBBiIHOIEHHS MK XiMi4YHOIO

€HEePrielo NNPOINYKTiB KOHBEPCIi Ta €JIEKTPUYHOIO €HEPTi€l0, BKIIAJEHOO 10 IXKeperia MIa3MHU, Bil TOTYKHOCTI,



BKJIQ/IEHOI B JpKepeJio mia3mMu. [1okasaHo, mo ribpyugHe m1asmoBo-KaTaliTuiHe peOpPMYBaHHS ByTJI€BOIHIB

I03BOJIsSIE €PEKTUBHO OTPUMYBATH CHHTE3-Ta3 K 3 €TaHOJIy TaK i 3 POCIIMHHUX OJIiiA.

2. This work is dedicated to the experimental study of hybrid plasma-catalytic reforming of green hydrocarbons
with the help of rotating gliding discharge plasma, the creation of a physical basis of this process and the study of
the influence of the external factors on the reforming products. Reforming was conducted with the help of plasma
source based on the rotating gliding discharges with solid electrodes and with one liquid electrode. Plasma sources
were designed to inhibit the negative influence of chemical reactions in the system on plasma non-equilibrium.
The mean energy of plasma electrons of the rotating gliding discharge with liquid electrode was calculated for the
different working gas compositions. The increase of water concentration in the working gas was shown to cause
the increase of the mean energy of plasma electrons. The influence of the corona discharge plasma on the surface
tension of the liquids with different conductivity was studied. It was discovered that plasma influence leads to the
decrease of the surface tension of the liquids. This effect is stronger for the liquids with low conductivity. The
speed of stearin combustion was shown to increase with the presence of the corona discharge plasma. The hybrid
plasma-catalytic reforming of the 96 % ethanol via the partial oxidation using rotating gliding discharge was
studied. The inability to conduct the reforming at the experimental conditions without plasma was demonstrated.
The dependence of the ethanol reforming product composition on the power spent on the plasma generation at
the 450 oC reactor temperature was determined. It was shown that the change of the power supplied to the
plasma source has a low impact on the volumetric concentrations of the main reforming products. It was
determined that the reforming efficiency o increases with the increase of plasma source power, meanwhile the ratio
o between the chemical energy of the hydrocarbon reforming products and the electrical energy spent on the
plasma generation decreases. The dependence of the ethanol reforming products and parameters on the reactor
temperature in the range from 200 to 350 oC was investigated. The maximum reforming efficiency was reached at
the 250 oC reactor temperature. The energy yield of hydrogen at this temperature was equal to 350 g per kWh.
The efficiency of the hybrid plasma-catalytic ethanol reforming was compared with other approaches to the
conversion of ethanol into synthesis gas using plasma. It was shown that the hybrid plasma-catalytic reforming of
the ethanol provides high efficiency and hydrogen energy yield in comparison with other systems.
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