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CPABHUTEJBHBIE XAPARTEPUCTHRHA CUHTE3A O30HA
B ROPOHHBIX PA3SPATAX

A.B. Tokxapese — xauz. Gus.-Mar. HAyK, HOIEHT

Results of experimental researches of air ozone synthesis characteristics and
oxygen in corona discharge are considered. Positive, negative and pulse co-
rona discharge were lit in a discharge contour of coaxial geometry under iden-

tical conditions.

Beenenne. B HacTosmee Bpems HHTEpeC K
reHepaluy 030Ha BO3PacTaeT B CBS3U C IIUPOKUM
€ro HCIOJb30BaHUEM B PA3IUYHBIX TEXHOJIOTHYE-
CKHX TIpolleccax: 00e33apakuBaHUE BOJIbI, OUHCT-
Ka Tra30B OT TOKCHUYHBIX NpHUMEceH, XUMUYECKUH
CUHTE3, oTOenuBaHue 1euosio3sl [1—4]. TloaTo-
MY aKTYaJIbHBIM SIBJIIETCS] TIOUCK HOBBIX TEXHOJIO-
THA CHHTE3a O30HA, OTIMYAIOUIMXCS MaJbIMU
DHEPro3arpaTaMy Ha IOTyYCHUE IPOAYKTa U MPO-
CTOTOH peai3anny TeXHOJIOTHIECKOTO MpoIecca.
B sTOM OTHOLIEHMH HapsAAy C TPAJULHUOHHO HC-
MOJIb3yeMBIMH  TIOBEPXHOCTHBIMH  pa3psagaMu
MPEACTABIIIOT HHTEPEC TeHEePaToOphl 030Ha Ha OC-
HOBE KOpPOHHBIX paspsamoB [S5]. B mureparype
AMEIOTCSl TIPOTHBOPEYUBBIC TAHHBIC 10 CHHTE3Y
030Ha B Pa3iMYHBIX KOPOHHBIX pa3pagax (moso-
JKUTENBHBIN, OTPULATEIBHBIM M HMITYJIbCHBII)
[6—8]. TToaTomy BBIOOp ONTHMAJIBHOTO METOHA
MIPOM3BOJICTBA 030HAa Ha 0aze 030HATOPOB C KO-
POHHBIM Pa3pAIOM OCTAETCA OTKPBITHIM.

B cBs3u ¢ 3TEM 1enbpi0 paboThI SABISIIOCH
HCCTICIOBAaHNE XapaKTEPUCTUK CHHTE3a O30HA
(KOHIEHTpaIWsT M yIeNbHBIC YHEPro3arparsl) B
TUIa3MOXMMUYECKOM — PEaKTOpe  KOaKCHAIbHOU
TEOMETPHUH, MO3BOJIAIOLIEM pealn30BaTh BCE Ie-
pPEUMCIICEHHBIE THIBI KOPOHHOTO pas3psjaa IpHU
OJTMHAKOBBIX YCIIOBHSIX.

JKcrmepuMeHT. B wnccienoBaHUSX HCHONb-
30Bajlach OXJIaXKJaeMasi BOJOU pa3psaHas sdeiika
KoaKkcHallbHOU reoMeTpun (puc. 1), cocTosmas u3

KOpOHHpYIOIIero mpoBoxa auamerpom d=0,25
MM, HaTAHYTOTO MO OCH LMJIMHAPUYECKOTO DJIEK-
TpoJa ¢ BHYTpEHHUM JuamerpoMm d=57 MM, au-
JNIEKTPUYECKUX 3arIylleK, U pyOaliku BOASHOTO
oxnaxzaeHusa. OcCylIeHHbIH CUIMKareiaeM KUCIIo-
POl WJIM BO3AYX C M3BECTHBIM pacxoJoM (B HH-
tepBaiie 0—1 J/MHH) BBOIUTCS B OJIMH U3 TOPILIOB
MWIMHAPUYECKOTO JJIEKTPOJa, a MOJydeHHAs
O30H-KUCJIOPOJIHAs CMECh IIOJAETCsi B ONTHYE-
CKUI aHaJIM3aTOP O30HA.

3axuraHue B Ppa3psAAHON sueiike MOI0XKH-
TEJIBHOW WM OTPHUIATENIbHON KOPOHBI NPOU3BO-
JUTCA TP MOAade Ha KOPOHHUPYIOIUH IPOBOJ
BBICOKOTO HAalpsDKEHUS COOTBETCTBYIOLIEH IIO-
JSIPHOCTH, perynupyemMoro B uutepsajie ot 10 mo
20 kB. B stux pexumax kmou K (puc. 1) 3amk-
HYT, U KOPITyC O30HUPYIOIIETO OJI0Ka OKa3bIBaeT-
cs 3a3eMiIeHHBIM. Hanuuue B cxeme nuraHus Tu-
patpona TI' — 500/16 u reHeparopa 3amyckaro-
OIMX  HMMIYJCOB  TO3BOJISIET  peaiu30BaTh
HAMITYJIbCHBIA KOPOHHBIN pa3psij MOJOKUTEIbHON
MOJIIPHOCTH ¢ 3amaHHoW yactoTod (0—15 kI'm)
noBTOpeHus. du3nuecKkue SIBICHUS U CXeMa pea-
JU3alul UMITyJIbCHOW KOPOHBI, UCIOJb3yeMas B
WCCIIEIOBAHUSX, MOJAPOOHO PacCMOTpPEHHI B [9].

[TyreM m3aMepeHuss MOITHOCTH paspsijia, KOH-
LIEHTpALUK [10JIy4aeMOro 030Ha U pacxoja Ilia3-
MOO0OpPAa3yIOIIero raza ONpeieIAIOTC XapaKTepH-
CTHUKH CHHTE3a O30Ha B PAa3IUYHBIX KOPOHHBIX
paspsanax.
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(+/-) 10 + 20 kB

0,105

Puc. 1. Cxema sKcriepuMeHTaNbHON YCTaHOBKH:
1 — koporupytouwii mpoBog d=°0,25 MM; 2 - MWIMHAPHYECKUH mekTpon d="57 mwm;
3, 4 — AMPNEKTPUYECKHUE 3aIYIIKY; S5 — pyOarika BOASHOTO OXJIaXICHUS.

10 12 14 16 18 U, xB

10 12 14 16 18 U, xB

Puc. 2. BoabT-aMnepHble XapaKTEpUCTUKH KOPOHHBIX Pa3pslOB:
a — B BO3ayXe, 0 — B Kuciopoge. 1, 2, 3 — IMIynbcHast, OTPULIATEIbHAS U TOJIOKUTEIbHAS KOPOHBI.

Inexmpuueckue xapakmepucmuru. BoibT-
aMIepHble XapaKTepUCTUKH WUMIYJIbCHOH, OTpH-
HATEJIBHON M MOJOXKHUTENBHON KOPOHBI B BO3yXe
u kucnopozae (puc. 20) UMEIOT TUITUYHBIA IKCTIO-
HEHIMaNbHBIA XapakTep. CpaBHEHHE 3aBUCHUMO-
CTeH IMOKa3bIBaeT KA4YeCTBEHHYIO HICHTUYHOCTD
KpUBBIX TOKa B pa3HbIX raszax. [Ipm paBHBIX Ha-
NPSDKEHMSIX TOK OTPHIIATENBHON KOPOHBI BCera
HauOOJBIITNHA, TOK ITOJIOKUTSILHOW W HMMITYJIbC-

HOM KOPOHBI Maj0 OTJIMYAIOTCA APYr OT Apyra.
OOliee yMEHbBIIEHHE TOKA B Pa3IMYHBIX KOPOH-
HBIX paspsax IIpU IEpEXo]ie OT BO31yXa K KH-
CJIOPOIY OMNPEAEISICTCS CICAYIOMNME PUYUHA-
MH: KHCIOPOJ U O30H SIBJSIFOTCS 3JIEKTPOOTPHIIA-
TEIBLHBIMA Ta3aMH, CBS3BIBAIOIIMMHA CBOOOHBIE
3JIEKTPOHBI, TIO3TOMY TPH YBEIMUYECHHH KOHIICH-
TpalMy JaHHBIX Ta30B CpPEIHUN TOK paszpsaa
yMeHbInaercs. [10J00HbIe 3aBUCHMOCTH HaOIIIO-
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JAl0TCSl TaKKe UL O30HATOPOB Ha OapbepHOM
turie pazpsiaa [10].

Cunmes 030na. 3aBICHMOCTH KOHIIEHTPALIUH
030HAa OT HAIpPsDKEHUs A UMITYJIbCHOM OTpula-
TEJNBbHON U TOJIOKUTENIbHOW KOPOHHBIX pa3psioB
B BO3JyXe IoKa3zaHbl Ha puc. 3. Ilpu ropenun
pPa3HBIX THIIOB KOPOHHOTO pa3psiia B BO3IyXe
HanOOJbIIasT KOHIICHTPAIMS 030HA MOIydYaeTcsl B
HUMITyJIbCHOM TIOJIO)KUTEIBbHOW KopoHe. MeHee
a¢hdexkTuBHA AN CHHTE3a O30HA OTpUIIATENbHAS
KOpoHa. B monoxurensHOW KOpoHE 030HA 00pa-
3yeTcsl TMOYTH B JICCSTH pa3 MEHBINE, YEM B UM-
MyJIbCHOU. MakcHMaibHbIe KOHIECHTPAUH 030HA
(3,8 T/M’) B HCCIIeLyeMOil paspsIHOI sueiKe T10-
JMy4yaroTcs B MMITYJIbCHOW KOPOHE MU HaIpsiKe-
Huu Ha paspsaae 20 kB

[Ipu pabote Ha Kuciopoae (puc. 3) KOHIICH-
Tpamusl 030HA TPH PAaBHBIX HANPSDKCHUSIX IIONY-
yaeTcst B 1,5—2 pasa Bblllle IO CPAaBHEHUIO C TOpe-
HHEM 3THX pa3psnoB B Bo3ayxe. [Ipu sTom oTim-
9us B BEIMYMHAX KOHIIEHTPAIMK 030HA y pa3HBIX
pa3psIoB MEHEe CYIISCTBEHHBIC, YeM Ha BO3IyXeE.
ITopsinok yObIBaHUS KOHLIEHTPAllMM O30HA JJIs
pasHBIX Pa3psAIOB U3MeHseTcs. Tak Mpu Hamps-
keHnn 20 kB HamOousbmas KOHIEHTPAIUS 030HA
(7,6 F/M3) MO-TIPS)KHEMY HaONFoIaeTCs IS UM-
MYJBCHON IOJIOKUTEIBHOM KOPOHBI, B MOJOXKH-
TENBHON KOpOHE 00pasyeTcs A0 6 I/M° 1 1ocie/-
HsiSl B CIIMCKE OTPHIIaTeNIbHAs KOpoHa (5 M’ ).

TakuM 00pa3oM, HCHOIB30BAHUE KHUCIOPOIA
UL CHHTE3a 030Ha BMECTO BO3IyXa II03BOJSET

C, /M3

a)

0 T T T T T 1
10 12 14 16 18 U, xB

CYIIECTBEHHO yBenH4YUTh (2—20 pa3 B 3aBUCHMO-
CTH OT THIIa KOPOHHOTO pa3psina) 3pPeKTHBHOCTD
paboTHI TIA3MOXHUMHUIECKOTO PEaKTopa.

U3 nosiy4eHHbIX 3aBUCUMOCTEH CIIelyeT, YTO
OTHOCHUTEJIFHO BBICOKHE KOHIIEHTpAIlMH O30HA B
KHCIIOpOJIC M BO3IyXe IIEIecO0Opa3HO IOIIy-
9aTh B UMITyJILCHOM KOpOHHOM paspsae. [Ipu ot-
CYTCTBUHM HEOOXOAUMOTO 00OpYAOBaHUS IJIs IH-
TaHUSI MMITyJIbCHOH KOPOHBI, CHHTE3 O30Ha W3
BO3/lyXa HY>KHO BECTH B OTPHIIATEIBHOW KOPOHE.
Ecmu  1utasmooOpasyronmmii  ra3  KHCJIOPOMA, TO
MPEIMoYTeHHe HEeO0OXOIUMO OTAATh ITOJIOKH-
TEIbHOW KOpPOHE.

Yoenvnwvie nepzozampamer. CpaBHeHue
yIEJNBHBIX JHEPro3arpaT Ha CHHTE3 030HA ITOKa-
3bIBaeT, 4TO Npu paboTe Ha Bo3ayxe (puc. 4)
HalMCHBIINE  DHEPro3aTrpatsl  HAOIIOMAIOTCS
JUIA  UMIYJIbCHOM  TMOJIOXKUTENBHOW  KOPOHBI
(20 xBt*u/kr npu Hampsoxenuun 20 xB). B otpu-
[ATEeIbHOW KOpPOHE TPH TeX JK€ HAMpPSKCHUSIX
3Heprosarparbl Bo3pactaroT 10 340 xBt*u/kr.
DOHepro3arparsl B IMOJOXHUTEIFHOH KOpPOHE IIpH
AQHAJIOTUYHBIX  YCJOBUAX  cocTaBisitoT 930
kBT*u/kr. B mpoMBIIUIEHHOM CHHTE3¢ O030HA
MIPUHATHI TOKA3aTeNnyd CHHTE3a O30Ha Ha YpPOBHE
10-30 xBr*u/kr. [loaToMy U3 NpUBEACHHBIX 3a-
BHCHUMOCTEH CIIeIyeT, UTO JUIsl TEHEpaTOpOB 030HA
U3 BO3JyXa, PabOTAIONIMX HAa OCHOBE KOPOHHBIX
paspsmIoB, HEOOXOIUMO HCIIONB30BATH TOJBKO
HMIYJbCHBIA KOPOHHBIA Pa3psy MOJIOKHUTEIbHON
MOJIIPHOCTH.

C, /M3 6)

0 T T T T T
10 12 14 16 18 UxB

Puc. 3. 3aBucumoctu KOHIEHTpAaluX O030HA OT HAIIPSIKCHUA U1 KOPOHHBIX paspAaa0B:
a — B BO3AyXe, 0-B KHucjaoponae. 1, 2, 3-— UMITYJIbCHAdA, OTpHULATCIIbHAA U MMOJIOKUTCIJIbHASAA KOPOHBI.
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kBT*u/kr

1000 - a)
800
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400

10 12 14 16 18 U, xB

w,

0 T T T T 1
10 12 14 16 18 U, xB

Puc. 4. 3aBUCHUMOCTB YJI€BbHBIX SHEPTo3aTpaT Ha CUHTE3 030HA OT HAMPSKEHUS JIJIsl KOPOHHBIX Pa3psioB:
a — B BO3yxe, 0 — B kuciopoze. 1,2,3 — uMIryiscHas,
OTpHULATENIbHAS U TIOJIOKUTENbHASE KOPOHBI COOTBETCTBEHHO.

Hcnonb30BaHue A7l CHHTE3a 030HA KHCIIOPO-
Jla TIO3BOJISIET CYIIECTBEHHO COKPATHUTH yIENbHBIE
9HEpro3arparsl B OTPULATENBHON U NOJIOKHUTENb-
HOU KopoHe (puc. 4). B oTpumarensHOM KOpoHE
JHEpro3arparbl ymeHbmarTcs a0 130 kBr*u/kr
npu HanpsbkeHuu 20 kB. B ciaydae nmonoxurens-
HOW KOPOHBI KHUCIIOPOZ II03BOJISIET COKPATUTh
sHepro3arpatsl B 12 pa3. Jlns uMmynasCHON KOpo-
HBl HAOMIOMAaeTCs yBENHMYCHHE 3aTpaT Ha CHHTE3
030Ha 10 CPAaBHEHHUIO C BO3AYXOM B 3,5 pasa.

W3 naHHBIX 3aBUCHMOCTEH clenyeT, 4ToO U3
KHCIIOpOJia PEHTA0ETBHO MOMyYaTh 030H B IIOJIO-
JKUTEJIBHOH M MMITYJIbCHOM KOpPOHE B HHTEpBale
HanpsbkeHud Ha paspsage 10-16 xB. Ilpu arom
KOHIICHTpALKs 030HA OyJIeT U3MEHAThCA B JMara-
30He 1-4 /M.

Amnamu3s pe3ynbratoB (puc. 3, 4) mapaMeTpoB
CHHTE3a 030Ha MOKAa3bIBAET, YTO HE 3aBUCHUMO OT
polia MCIOJIB3yeMOro Tasza (BO3AyX HJIM KHCIO-
pon), Hamboyiee SKOHOMHYHBIH CHHTE3 O030HA
MIPOUCXOAUT B UMITYJIbCHOM MOJOXKHUTEIHHON KO-
poHe. MUHUMaIIbHAsI BEJIMYMHA YJENBHBIX HEP-
rozarpar coctaBigerT 13 kBr*u/kr mpu cunTeze
030Ha U3 BO3/yXa. BrICOKass SKOHOMUYHOCTb CHH-
T€3a 030HAa B MMIIYJIbCHOM KOpOHE IOCTUIaeTcH,
BO-IIEPBBIX, 32 CUYET TOrO, YTO NPH PABHBIX Ha-
MPSDKEHUSAX TOK UMITYJILCHOM KOPOHBI, a 3HAUUT U
BBIJIEIIsIEMasi MOIITHOCTh B Pa3psijie, OKa3bIBAIOTCS
HAaMMEHBIINMH 10 CPABHEHHIO C JPYTUMHU pa3psi-
JaMH, BO-BTOpBIX, HMIIyJbCHas KOpPOHa HMeEET

cTpuMepHbIii xapaktep [11, 12]. Ilocnennee 06-

CTOSITENILCTBO UIpaeT Haubojiee CYIIECTBEHHYIO

poib. M3BecTHO, UTO OCHOBHAsI HapabOTKa aKTHB-

HBIX YaCTHI[ IPOUCXOAUT B TOJOBKE CTPHMEpa U

00JIaCTH, HETIOCPECTBEHHO K HEW IMpuierarouei

[13]. [TosTOMY B peskuMe YaCTHYHOTO 3aMbIKaHU

Pa3pAOHOTO MPOMEXKYTKAa CTPUMEPHBIM KaHAIOM

(HEe TepeXoAsIUM B UCKPY) MPOUCXOJIUT yBEIH-

YeHHe aOCONIOTHOW HapaOOTKM aKTHBHBIX YaCTHII

HA MOPSIOK BETMYUHEI IO CPABHEHHUIO C PEKUMOM

00BIYHOT'O KOPOHHOTO pa3psaa. ITo 00yCIOBICHO

VBEJIIMICHUEM HapaOOTKH 3JICKTPOHHO-BO30YXK-

JICHHBIX COCTOSTHHI B OOJIACTH TOJIOBKH CTpHUME-

pa, pacrpocTpaHSIOIEerocss B 0Ooyiee BBICOKOM

BHEIITHEM TIOJIE.

BriBoabI

» U3 uccie10BaHHBIX KOPOHHBIX Pa3psiioB ¢ KO-
aKCHaJbHOM TeOMEeTpUEH pa3psAHOTO KOHTY-
pa, HanboJiee ONTUMATBHO CUHTE3 030HA TIPO-
HUCXOJUT B IJIa3MOXUMUYCCKOM PCAKTOPE Ha
OCHOBE UMITYJIbCHOTO KOPOHHOT'O pa3psja Mo-
JIOKUTEITBHOH MOJISIPHOCTH.

> Ilpu cuHTE3e 030HA U3 BO3AyXa MPEAIMOYTCHIEC
HY>KHO OTIaBaTh OTPUIATEIBHOW M MMITYJIbC-
HOI KOpOHe.

» B kuciopome 6oree 3PpPEKTHBHO TeHEPAIHSI
030Ha OCYIIECTBIACTCS B TIOJIOKUTEIHHOU U
HAMITYJIbCHOHM KOpOHE.

» C SKOHOMHYECKOH TOYKH 3PEHHs HPOMBIII-
JICHHBI CHHTE3 030Ha B PAaCCMOTPEHHBIX KO-
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POHHBIX pa3psiiax peHTaOeNeH TOJbKO B CIy-

Yyae MOJyYCHHUs] HU3KUX KOHIEHTpaluii 030Ha
3

(mo 3 /M)
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