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Ha3sBa po60oTH aHIJIiHCBHKOIO:

Development of methods energy-saving of substances by pulsed corona discharge with enlarged zone of ionization

Pedepar yKpaiHCBKOIO:

Ha cTBOpeHunx MakeTax e1eKTpOTeXHOJOrYHMX IKP-yCTaHOBOK €KCIIEPUMEHTAJIBHO INOBENEHO, 0 METOJ, IIPSIMOTO
€JIEKTPOHHOTO yAapy Moxe O0yTH ITPOBiTHUM MeXaHi3MOM KOHBepCii pi3HOMaHITHUX Ira3iB B aTMOC(EPHOMY
KOPOHHOMY po3psifi. TpuBaicTb iMITyJIbCiB, 0 06PO6IIIOI0T, IOBUHHA HE [IEPEBUILYBATU OAMHUL MiIKDOCEKYH]I, a
Kpale - HaJleXkaTH 10 HAaHOCEKYHIHOTO Aiarna3oHy. [TokazaHo, mo o6pobka ra3onoiioHIuX peuOBUH MOXeE
IIPOBOJIUTHCH i B yMOBax HaJIMipHOTO THUCKY. [Ipy IbOMY B peakTopi MifBULIYEThCS MIPUITyCTUMA poboya i MpobuBHa
HaMpYyXXeHICTb. [17151 1UX eKCIIepUMEHTIB 6yJ10 pO3pO0JI€HO i BUTOTOBJIEHO €KCIIEPUMEHTAJIbHUI 3Pa30K
KoakcianpHoro IKP-peakTopa, o Mo>ke MpauoBaTy B yMOBax HagMipHOTo TUCKY 1,5 atmocdepu. Takox
pospobineno IKP-peakTop napaneseninenHoi popmu. B 3acTOCOBaHUX B €KCIIEPUMEHTaX i pO3p0o6JIeHUX peakTopax
€JIEKTPOJH, 110 KOPOHYIOTb, BUKOHAHO 3TiJHO 3 NaTeHTaMu Ha BuHaxony N© 71940 Ykpainu i N2 2211800 PO. B
€KCIIEPUMEHTAX 110 3aCTOCYBaHHIO IKP Ha NOBEPXHIO BOM OLEPIKAHO IOIEePEHI YCIIilIHI Pe3yJIbTaTh 110
OUMILEHHIO KOKCOBOI BOJIY Bifl (peHOJIB Ta poAaHiziB. 3rifHO 3 06PAaHUMU i IepeBipeHUMHU TEXHIYHMMU PillleHHIMU
PO3p006JIEHO i BUTOTOBJIEHO eKCIIepUMeHTaIbHUI 3pa3ok IKP-renepaTopa Ha 0CHOBI iMITysibcHOTO TpaHchopmMaropa
3a cxemol1o Teciia i HU3bKOBOJIBTHOTO TPAH3UCTOPHOTO Kilto4a 3 BUKopucTtaHHaM IGBT. EkcniepumeHTanbHa
nepeBipKa pe>krMiB poOOTU CTBOPEHOTO FeHepaTopa MoKasaja Moro BUCOKY HalliHICTh i TEXHOJIOTIUHICTb.
[TpoBeneno 06po6Ky razoBoi cymiri "noBiTpst moc CO2" y 3B0I05KeHOMY peakTopi 3a mornomoroio IKP 3
PO3LINPEHOI0 30HOIO ioHi3alii. Taka 06pobKa IIpU3BOAUTD [0 CyTTEBOro 3MeHIeHHs: CO2 3aBASIKY LIiIOMY psiLy
1a3MOXiMiYHUX peakuin B IKP BHaciimok nucounianii Mosiekys Bogu. Ha OCHOBI €éKCIIEpUMEHTAJIbHUX LOCIIIPKEHD
€JIEKTPOMArHiTHOI cTiikocTi IGBT-TpaH3MCTOPIB y CKIaZi CTBOPEHOTO Fr'eHepaTopa BUABJIEHO, 1O IPUITYCTUMI
[IEPEBAHTKEHHS 110 CTPYMY 3MEHIIYIOTHCS 3 POCTOM YaCTOTU NMPOXOMKEHHS iMITyJIbCiB. 2. Ha CO30aHHBIX MaKeTax
AJIEKTPOTEXHOJIOTNIECKUX I/IKp-yCTaHOBOK 9KCIIEPUMEHTAJIBHO NOKA3aHO, YTO METO/ IIPAMOTO 3JIEKTPOHHOI'O
yZapa MOXET ObITb BEYIIMM MEXaHN3MOM KOHBEPCUM Pa3HOOOPA3HbIX ra30B B aTMOC(PEPHOM KOPOHHOM paspsje.
JnTeIbHOCTh NUMITYJIbCOB, KOTOPbIE 00pabaThIBAIOT, JOJIKHA HE IPEBbIAaTh €JUHNLIBI MUKPOCEKYH]I, a JIyqlle ~
IIpUHaJJeXaTb K HAHOCEKYHIHOMY AuanasoHny. [lokazaHo, 4To 06paboTKa ra3000pa3HbIX BEIIECTB MOKET
IIPOBOJIATBLCS U B YCJIOBUSIX M30BITOYHOrO AaBjleHus. [Ipy 9TOM B peaKTOPE MOBBIAETCS JOIyCTUMas paboyast u
[IpOOMBHAS HANIPSPKEHHOCTD. 1J1s1 9TUX DKCIIEPUMEHTOB OblJI pa3paboTaH U U3TOTOBJIEH SKCIIEPUMEHTAaJIbHBIN
obpasen koakcuaipbHOro IKP-peakTopa, KOTOPBIil MOXKET paboTaTh B yCJIOBUSIX U30BITOYHOTO JaBjeHus 1o 1,5
atMmocdep. Pazpaboran taoke MKP-peaktop napasnnenenunenHoit Gopmbl. B mprMeHEeHHbIX B 9KCIIEPUMEHTaX U
pa3paboTaHHbIX peakTOpax KOPOHUPYIOIIKE 37€KTPO bl BHIITOJIHEHBI COTJIACHO NaTeHTaM Ha uzobpeteHus N2 71940
Ykpaunel u N2 2211800 P®. B skcnepumeHTax 1o rnpumeHennio MIKP Ha OBepXHOCTb BOAbI I1OTy4€HBI
IIpeJBapuTesibHbIE YCIIEIIHbIe Pe3yJIbTaThl 110 OUNCTKE KOKCOBOM BOJb! OT (PEHOJIOB 1 pojaHuioB. COrjaacHo
BbIOpAHHBIM U TPOBEPEHHBIM TEXHUYECKUM PelIeHNsIM Pa3paboTaH 1 U3TOTOBJIEH DKCIIEPUMEHTAJIbHBIN o6pa3sel],
VKP-reHepaTopa Ha OCHOBE UMITYJIbCHOTO TpaHchopMaropa 1o cxeme Tecsia 1 HU3KOBOJIbTHOTO TPAH3UCTOPHOTO
KJII04a ¢ ucnoJb3oBannem IGBT. DkcniepuMmeHTanbHas MpoBepKa PeXKMMOB PabOThI CO3JIAHHOTO TeHepaTopa
I10Ka3aJla ero BbICOKYIO HaJle>KHOCTb U TEXHOJIOTMYHOCTb. [IpoBesieHa 06paboTKa ra3oBoil CMEeCH "BO3IYyX IJIIOC
CO2" B yBNa)XHEHHOM peakTope ¢ nomoupio MKP ¢ pacmupeHnHol 30H0N noHu3auuu. Takas 06paboTka MpUBOIUT K
CylleCTBEHHOMY yMeHbleHno CO2 61arogaps LejloMy psy I1asMoXUMUYecKux peakuuil B VIKP B pesysbraTte
JyccoLyManuy MOJIEeKYJ Boabl. Ha OCHOBE BKCIIEpUMEHTANIbHBIX UCCIIENOBAHUI 2JIEKTPOMArHUTHOM CTOMKOCTU

IGBT-TpaH3UCTOPOB B COCTaBe CO3/[aHHOTO TreHepaTopa OGHAPYKEHO, YTO AOIyCTHUMbIE TIepPerpy3Ku Mo TOKY



YMEHBIIAIOTCS C POCTOM YaCTOTHI CJIefoBaHMs UMITYJIbCOB. 3. On developed mock-ups of electrotechnological
PCD-plants it was experimentally proved that method of direct electron impact can be the main mechanism of
conversion of various gases in atmospheric corona discharge. The duration of processing pulses should not exceed
several microseconds and, better, should be in nanosecond range. It was shown that treatment of gaseous
substances can be also conducted under conditions of excessive pressure. In this case, permissible operating and
breakdown field strength in the reactor increases. Experimental specimen of coaxial PCD-reactor that can work in
conditions of excessive pressure of 1.5 atmosphere was developed and manufactured for these experiments. PCD-
reactor of parallelepiped form was also developed. In the reactors that were developed and used in the
experiments, the electrodes that exhibit corona were made according to the invention patents N271940 of Ukraine
and N22211800 of Russian Federation. The tentative successful results on purification of coke water from phenols
and rhodanides were obtained in the experiments on effect of PCD on water surface. Experimental specimen of
PCD-generator on the basis of pulsed transformer in Tesla circuit design and low-voltage transistor switch using
IGBT was developed and manufactured according to the selected and checked engineering solutions. Experimental
check of operating modes of the created generator has shown its high reliability and manufacturability. Gas
mixture "air plus CO2" was treated in wet reactor with help of PCD with enlarged zone of ionization. Such a
treatment results in substantial reduction of CO2 due to a whole number of plasma-chemical reactions in PCD as a
consequence of water dissociation. On the basis of the experimental investigations of electromagnetic immunity of
IGBT-transistors in the developed generator, it was found that permissible current overloads decrease with
increase in pulse repetition frequency.

Pedepart aHr1ilicbKOIO:

On developed mock-ups of electrotechnological PCD-plants it was experimentally proved that method of direct
electron impact can be the main mechanism of conversion of various gases in atmospheric corona discharge. The
duration of processing pulses should not exceed several microseconds and, better, should be in nanosecond range.
It was shown that treatment of gaseous substances can be also conducted under conditions of excessive pressure.
In this case, permissible operating and breakdown field strength in the reactor increases. Experimental specimen
of coaxial PCD-reactor that can work in conditions of excessive pressure of 1.5 atmosphere was developed and
manufactured for these experiments. PCD-reactor of parallelepiped form was also developed. In the reactors that
were developed and used in the experiments, the electrodes that exhibit corona were made according to the
invention patents N271940 of Ukraine and N22211800 of Russian Federation. The tentative successful results on
purification of coke water from phenols and rhodanides were obtained in the experiments on effect of PCD on
water surface. Experimental specimen of PCD-generator on the basis of pulsed transformer in Tesla circuit design
and low-voltage transistor switch using IGBT was developed and manufactured according to the selected and
checked engineering solutions. Experimental check of operating modes of the created generator has shown its
high reliability and manufacturability. Gas mixture "air plus CO2" was treated in wet reactor with help of PCD with
enlarged zone of ionization. Such a treatment results in substantial reduction of CO2 due to a whole number of
plasma-chemical reactions in PCD as a consequence of water dissociation. On the basis of the experimental
investigations of electromagnetic immunity of IGBT-transistors in the developed generator, it was found that
permissible current overloads decrease with increase in pulse repetition frequency.
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