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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

diznyHi 0cHOBY iHHOBALITHMX TEXHOJIOTIH 171a3MOBOi KOHBEPCii ByTJIEKUCIIOrO ra3y

Ha3sBa po6oTH aHIJIilICbKOIO:

The physical basis of innovative technologies for plasma conversion of carbon dioxide

Pedepar yKpaiHCBKOIO:

O6'exT gocmimkeHHs: HeBpiBHOBaXKHA IJIa3Ma y PO3PsfaxX PisHOro TUITy Y BYTJIEKMCIIOMY rasi B 1ialla3oHi TUCKY Bif,
0,01 ITa o 100 kIla. MeTta po6oTu: po3pobdka ¢i3yHUX OCHOB 11 CTBOPEHHSI HOBOI reHepallii iHHOBaLiliHNX
TEXHOJIOTI! Ta 06agHaHHs AJ1s1 KoHBepcii CO2. MeTop, moCiIKeHHs: KOMITJIEKCHI eKCIIepUMeHTabHi Ta
TEOPETUYHI JOCIIKEHH NKXPOKOTo 3arauy po3psiB y ByTJIEKUCIOMY rasi. JJoClIigpKeHo YHIMONAPHUIA iMITyJIbCHUM
po3psz HU3bKOro TUCKY (13-66 I1a) B CO2 B gianasoni yactot 20-200 KI'1 mpu Koe@ilieHTi 3alI0BHEHHS iMITYJIbCIB
Big 0,1 no 0,85 i ammtityi Hanpyru 600-1000 B. BusiBsieHo, 110 epeKT oCujeHHs CTPyMy, 1[0 CIIOCTepiraBcs
paHille B cepeiHbO YaCTOTHUX iIMITYJIbCHUX PO3Psax B iHIIMX raszax, Mae micue i s pospsangy B CO2 3
KoedinienTom nigcunenns 1-2. [Ipu ubomy Koe@illieHT MifCUIEHHS 3MEHIIYETbCS 3 POCTOM CTPYMY PO3pPsLy, SIK
1pY 361/IbIIEHH] aMILIITy1A iMITyJIbCHOI HANIPYTH, TaK i IpY 30i/IbIIE€HH] TUCKY BYTJIEKACIIOTO rady. 3po6aeHo
BHCHOBOK ITPO Te, 1110 HalBaKIMBIlIUM (AKTOPOM Y LIbOMY MEXaHi3Mi € HarpiB raszy B pO3psiiHOMY IIPOMIXKKY
IIPOTSITOM IJIa3MOBO] (paszy po3psly, SKM IPU3BOJUTD 10 JIOKQJIBHOIO Na/liHHS KOHLIEHTPallii HeMTpaJIbHUX
MOJIEKYJI rasy i, K HaCJi[OK, 10 3HDKEHHS MBUIKOCTI ioHi3awii. JOCIigKEeHHIO CTPYKTYPY OLHOIOJSIPHUX Ta
6inosnsipHUX iMnysibcHUX po3psaniB y CO2 B mianasoHi THCKy Bif 13 ITa no 133 Ia, mianazoni yactor Big 20 kI'g 1o 300
KI'g Ta koedilieHTiB 3anoBHeHHA Bif, 12% 10 96%. [1IpoeMOHCTPOBAHO, 110 NpU (PiKCOBAHMX TUCKY, YACTOTI,
BiZICTaHi MiX €JIEKTPOJaMU Ta NPUKJIALEHIN HANIPY3i, MOKHA OTPUMATHU Pi3Hi pEXXUMU PO3PAAY JIMIIE HIJISIXOM

3MiHM 3Ha4eHHs KoeillieHTiB 3aTI0OBHEHHSL.

Pedepar aHI1iliCbKOIO:

Object of research: Unbalanced plasma in discharges of various types in carbon dioxide in the range of pressure
from 0.01 Pa to 100 kPa. Purpose: to develop the physical basis for the creation of a new generation of innovative
technologies and equipment for the conversion of CO2. Method of investigation: complex experimental and
theoretical studies of a wide range of discharges in carbon dioxide. The unipolar low pressure pulsed discharge
(13-66 Pa) in CO2 in the frequency range of 20-200 kHz with duty cycle of 0.1 to 0.85 and voltage amplitudes of
600-1000 V has been recearched. It was found that the effect of the current amplification in the mid-frequency
pulse discharges, observed earlier in other gases, takes place also for the discharge in CO2 with a gain of 1-2. In
this case, the gain decreases with the discharge current growth, both with the increase in the amplitude of the
pulse voltage, and with the increase in the pressure of carbon dioxide. It was concluded that the most important
factor in this mechanism is the heating of gas in the discharge gap during the plasma phase phase, which leads to a
local decrease in the concentration of neutral gas molecules and, consequently, to decrease the ionization rate.
The structure of unipolar and bipolar impulse discharges in CO2 has been investigated in the pressure range from
13 Pa to 133 Pa, the frequency range from 20 kHz to 300 kHz and duty cycle from 12% to 96%. It has been
demonstrated that under fixed pressure, frequency, distance between electrodes and applied voltage, it is possible
to obtain different discharge modes only by changing the value of filling factors.
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zsa HTII ykpaiHCBKOIO: QisnyHi 0CHOBU iHHOBAL[IHNX TEXHOJIOTIH I171a3MOBOI KOHBEPCIi BYTJIEKMCIIOTO
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HaIpYry, Tak i Ipy 30i7blI€HHI TUCKY BYIJIEKUCJIOTO rasy. 3po6jieHO BUCHOBOK IIPO Te, 1110 HalBaXKIUBIlIUM
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