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VII. BizomocrTi npo IiP
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diznyHi 0cHOBY iHHOBALITHMX TEXHOJIOTIH 171a3MOBOi KOHBEPCii ByTJIEKUCIIOrO ra3y

Ha3sBa po6oTH aHIJIilICbKOIO:

Physical bases of innovative technologies of plasma conversion of carbon dioxide

Pedepar yKpaiHCBKOIO:

[IpencraBneHO eKCIEPUMEHTAJIbHI Pe3yIbTaTU OPIBHAJIBHOTO NOCIiIKEeHHS €(PeKTUBHOCTI KOHBEPCii fiokcumy
Byrieno B CO i O2 y nuia3Mi Pi3HUX TUIIB ra30BUX PO3PsIiB Y MAKCHUMAJIBHO IIMPOKOMY Jialla30Hi apaMeTpiB.
[Tepenik ra3oBrX pO3psiLiB BKIIOYAE PO3PSAY IIOCTIMHOIO CTPYMY, TaKi SIK TJIiI0OUMil po3psiy, y TPyOKax pisHUX
KOH@irypariii, BACOKOYaCTOTHi PO3PsiIy EMHICHOIO Ta iHAYKLIAHOrO TUIB, YHINOJISPHUN Ta 6iNOJISIPHUI iMITyJIbCHI
PO3psIHU, PO3PSAN Y CXPELEHUX €JIEKTPUYHOMY Ta MarHiTHOMY I0OJISIX, BKJIIOYAIOYX BUCOKOBOJIbTHUM PO3PST 3
QHOJHUM IIapOM i MarHETPOHHUM po3psf. JOoCaiIKeHHsI TPOBOAUINCD B Jy’Ke MUPOKOMY Jiana3oHi TUCKY
pobouoro razy (10-4 - 750 Topp). 3a ZONOMOro0 Mac-CleKTPOMETPii, ONTMYHOI CLIEKTPOMETPii Ta 30HI,0BOI
METOJIMKU aBTOPU JOCIIIKYBaIU K Qi3W4Hi IapaMeTpH IJ1a3MHU, TaK i IapaMeTpy, BaKJIMBI 1J151 IPOMUCIJIOBOTO
BUKOPUCTAHH4 1ii€] TeXHOJIOrI], 30Kpema KoedillieHT KOHBepcii Ta eHepreTuyHy e(eKTUBHICTh. [loka3aHo, Mo
ONTUMAaJIbHe TI0eJHaHHS BUCOKOro KoedillieHTa KOHBepCii 3 3HaUHOI0 eHeproedeKTUBHICTIO IEMOHCTPYE IKepeJio
nsa3mu 3 BY po3psioM iHAYKIIMHOTO TUITY, [JIs SIKOTO IIPOJIEMOHCTPOBAHO e(PEKTUBHICTh KOHBepCii 10 82%, Ta

eHepreTuyHy eQeKTUBHICTb KOHBePCii 7o 50%.

Pedepar aHIJIiHCBKOIO:

Experimental results of a comparative study of the efficiency of conversion of carbon dioxide into CO and O2 in
plasma of different types of gas discharges in the widest range of parameters are presented. The list of gas
discharges includes DC discharges such as glow discharge in tubes of different configurations, high frequency
capacitive and inductive discharges, unipolar and bipolar pulse discharges, discharges in crossed electric and
magnetic fields including high voltage discharge with anode layer and magnetron discharge. The studies were
conducted in a very wide range of gas pressure (10-4 - 750 Torr). Using mass spectrometry, optical spectrometry,
and probe techniques, the authors investigated both plasma physical parameters and parameters relevant to the
industrial use of this technology, including conversion rate and energy efficiency. It is shown that the optimal
combination of a high conversion rate with significant energy efficiency demonstrates RF ICP source, for which a
conversion efficiency of up to 82% and a conversion energy efficiency of up to 50% is demonstrated.
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