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KuiB, Ykpaina

Anomauia—IIpoBeneHo aHaJIi3 cBiTOBOI JiTepaTypH, IKUIi CBITYUTH NP0 iHTEeHCMBHUI PO3BUTOK HAYKOBO-TEXHIYHOI O
Hanpsamy "Iliazma B MequuMHi'", 32CHOBAHOI0 HA 32CTOCYBAHHI ra30pO3PSIAHUX CHCTEM aTMOC(EPHOro THCKY B OioMeany-
HOMY i 030HOTEepaneBTHYHOMY 00.1aiHAHHI. Bka3aHi NepCcHeKTUBU CHCTEM KOPOHHOIO PO3psily 3 MeTAJIeBHMHU €J1eKTPO-
aamu. Po3riasiHyTo 0co0.1MBOCTI KOPOHHOIrO po3psay i 3p00/ieHO BUCHOBOK IIPO JOLiNbHICTh BHBYECHHS MOK/IUBOCTI CTBO-
peHHsI 00,1 IHAHHSA /11 030HOTepanii Ha Oe3cTpiMepHOMY 0iNOJIAPHOMY KOPOHHOMY po3psifii nocriiiHoro crpymy. Copmy-

JIbOBAHO 3aBJAHHA, AIKi HeOOXiTHO BUPIIUTH.

Knrouogi cnoea — diomeduuna anapamypa; 030H0mepanesmuyna anapamypa; po3psad ammochepnozo mucKy; KOpoHHU

PO3pad; bescmpimepHuil GinoaApPHULL KOPOHHUIL PO3PAO.

L.BcTyn

B ocranHi necaTHIITTA 0araTto yBaru MpUALISETHCS
PpO3po0ITi METOTiB 3aCTOCYBAHHS Ta30BUX PO3PSIIB 1 T1a-
3MH y OioMeAMYHIN amaparypi Ui JIKyBaHHS Pi3HUX
3aXBOPIOBaHb 1 XipypridyHHX oOmepalliii, MpUroTyBaHHSI
JKapChKHX 3ac00iB, Ie3iH(EKIIiT Ta CTeprTi3allii Meany-
HUX BHpOOIB, a TaKOX OYMINEHHS, N€30J0PYBAHHS Ta
3He3apakeHHs MoBiTps [ 1, 2]. laHuii HAPSMOK OTpUMaB
Ha3By — “[lna3ma B MenummHi”. CBiT4EHHSAM HOTO aKTy-
anpHOCTI Ta BaxmBOCTI € BumanHi y CIIIA HOBOro
xypHany “IEEE Transactions on Radiation and Plasma
Medicine”. OCHOBHI HOCATHEHHS I10 I[iif TeMi MPeICTaB-
neHi B [3-17].

B icropuunOMYy maHi mma3MoBa 0ioMeIUYHA amapa-
Typa € MOJAJIbIINM PO3BUTKOM 0a3uCy, IO CKIAIA€ThCs
3 TakKoi BiZOMOI eleKTpodizioTepaneBTUIHOI anapaTypu
SIK BUCOKOBOJIBTHI arapatyu mocTiifHoro crpymy ®paHk-
miHa (mis 1.3B. (paHKIiHI3aMii), IMIyJIbCHOTO CTPyMy
I ApcoHBaNA (U TapcoHBAIi3allii), SIEKTPHIHOI JIFOC-
Tpu UMmKEBCHKOTO Ta 1HIIMX CHCTEM 30arayeHHs MOBITPS
ioHamu, o3oHaTopiB CiMeHca, eNeKTPUIHUX (PITBTPIB HA
KOPOHHOMY pO3psili Ul NWJIOBJIOBJIIOBAaHHS, @ TaKOX
10HHO-TUTa3MOBOI 1 IITa3MOXIMIYHOI anapaTypH st 00po-
OKM B €JIEKTPOHHI POMHUCIIOBOCTI i OTPUMAaHHS HOBHX
PEYOBHH B XiMiUHIH TpoMHcIoBOCTI. TakuM urHOM, 6i0-
MEIUYHUN HAIPSIMOK 3aCHOBAHUU HA JIOCSITHEHHSX a3o-
PO3PSAIHOT TEXHIKH 1 TEXHOJIOTI{ B IILIIOMY.

Oco0MBICTIO TIIa3MOBOT OiOMeqUYHOI amapaTypu
€ po0OTa TOJIOBHIM YHHOM 3 00'€KTaMH, M0 3HAXOIATHCS
a0o0 y BiAKpuTiit atMocdepi, ado B kKaMepax-i301aTopax
IPH THUCKY ONM3BKO aTMOC(hEepHOTo, a ISl CTBOPCHHS

HETEPMIYHOTO IIJIa3MOBOTO CEPENOBHINA Y Ta3ax BHCO-
KOT'0 TUCKY 3aCTOCOBYIOTHCSI 0COOJIUBI ()OPMHU €IeKTpUY-
HUX PO3PSIIIB i, IK MIPaBUIIO, BUCOKA HATIPYTa B OJAWHHIII-
JIECATKH KiUJIOBOJBT. [Ipumdomy B Oararbox BHITaIKax
MoTpiOHO KUBJICHHS PO3PAIIB 3MiHHUM CTPYMOM KiJloTe-
PILIEBOTO 1 MErarepueBoro Aiana3oHis abo B IMITyJIbCHOMY
pexumi. s OTpUMaHHS HEPiBHOBXKHOT HETEPMIUHOT
IU1a3MH aTMOC(EPHOTO THUCKY (Ha BiAMIHY BiJl CHIIBHOCT-
PYMOBHX AYTOBHX 1 iCKPOBHX PO3PSIIB 3 PIBHOBKHOIO
TEPMIYHOIO IJIa3MOI0) 3aCTOCOBYIOTH PO3PSIIU 3 MaJO0
TYCTHHOIO CTPYMY 1 MaJIOIO MOTYXHICTIO, 1 16 TOH BHIIa-
JIOK, KOJNM JOLUIBHO 3aCTOCOBYBATH PO3PSOH 3 BTO-
pUHHO-eMICiiHMM KaTtomoM. HepiBHOBaxxHa mIa3ma
JIO3BOJISIE Pealli3zyBaTH MIPOLECH, SIKI HEMOXKIIMBI B TEpMi-
YHUX PO3psdax i MPeACTaBIIOTh BEIUKHUI 1HTEpec IUis
OloMeqUUHMX 3acTocyBaHb. Hampukiman, Juisi reHeparii
030HY MOTpiOHa eHepris enekTponiB 6au3bko 10 eB, ane
HarpiB ra3y A0 TeMIepaTypH, IO BIAMOBIIa€e Takill eHep-
rii, mpu3Beie 10 MUTTEBOTO PO3MATy O30HY.

OmHHUM 3 HaNpsMKIB IUTa3MOBOI O10MEIUIIMHU € 030-
HOTEpAIIisi, OCKUIbKA 030H HaWYaCTilIe OTPUMYIOThH 32
JTIOTIOMOTOI0 Ta30PO3PSIHUX TeHEePaTopiB — 030HATOPIB.
O30H Ta 030HOBaHi PEUYOBHHH 3aCTOCOBYIOTH SIK JIIKyBa-
TBHUN 3aci0, a Takox Js Ae3iHdekii Ta crepuimizamii
MEIUYHUX BUPOOIB, NE300pYBaHHS Ta 3HE3apaKCHHS
moBitps [18, 19].

Jlns oTpuMaHHS 030HY MOXKHa BHKOPHUCTOBYBATH
pizHI Buam ra3oBuX po3psaiB [20], ame B OimbmIocTi
BUIIAJIKIB BHKOPHCTOBYIOTH PO3PSA 3 IICNCKTPHYHUM
Oap'epoM MK METaNeBHUMH EJIEKTPOAaMH 1 KOPOHHHA
po3psn (KP) Mixk oroJeHUMHI METaJIeBUMH €IIEKTPOIaMH,
OJIMH 3 SKHX YU 000€ MaloTh MajMi pajiyc KpHUBH3HH
(3aBmgkm  (opMi eNEeKTPOIiB y BHITSAI HUTKH abo
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Mikpocuctemu Ta (pi3uyHa EIEKTPOHIKA

3aroCTpeHb) 3 JIOKAIBHUM MOCWICHHSIM EJIEKTPHIHOTO
moisi. Takox 3acTOCOBYHOTH Momudikarii Oap'epHOrO
PpO3psiIy — OBEpXHEBHM (KOB3HUH) 1 KAITIJIIPHUMA O3PSI,
KOMOIHAIlIT KOPOHHOTO PO3psiay 3 Oap'epHHM i po3psia
3 METAJIEBUMH €JIEKTPOJaMH — TIO3I0BXKHil a0 momepe-
YHUH TIIIOYMH PO3psi MiABHMIIEHOTO THUCKY B MOTOII
ra3y, MiKpOCTPYKTypOBaHi CUCTEMH €JEKTPOIIiB Ta iHIII
[21,22]. MeTa naHOi poOOTH — 0OTrOBOPEHHS IOIIITEHOCTI
1 0COOIMBOCTEH 3aCTOCYBAHHS Ta30PO3PSIIHIX CUCTEM Ha
6a3i KP atmochepHOTO THCKY B OiOMEINYHIN amaparypi,
30KpeMa B 030HOTEPaITHH.

II. OCOBJIMBOCTI KOPOHHOI'O PO3PSIY
1 MOT0 3/IMCHEHHA

BimzHaunmo 1ie pas, mo B OyIb-sIKOMY 13 3a3HaYEHUX
BUILE PO3psax MEBHY POJIb BIJIrpac BTOPHHHA €MiCis
€JICKTPO/iB, HABITh SKIIO SIIEKTPOIN IIOKPHUTI iEIeKTPHU-
koM [21]. Ll emicist HafiCHIIBHIIIE IPOSBIISETHCS y BUTIA-
JKax yTBOPEHHsA OJM3BKO KaTOAa IIapy IO3HTHBHOTO
IIPOCTOPOBOTO 3apsily 3 BEJIMKUM MaJiHHAM HalpyTH,
B SIKOMY IMPHCKOPIOIOTHCSI 10HH, 110 HAyTh Ha Karo[,
a TaKOXX IpH reHeparii nodimsy karoaa ynsrpadiosero-
BOrO BHIIPOMIHIOBaHHSI, 3[ATHOI'O BUKJIMKATH BTOPHHHY
(OTOETIECKTPOHHY eMicito KaToaa. Uepes HU3BKY SHEeprito
iOHIB 1pu aTMOC()EPHOMY THUCKY Ta3y AJIsl I0HHO-EJIeKT-
POHHOI eMicii BaXIJIMBUM € MEXaHi3M MOTEHIIIHHOTO
BUPHUBaHHS, a Posib (POTOENEKTPOHHOI eMicii He3Baxa-
F0YM Ha HHU3bKi 3HAYeHHS ii KoeQillieHTa MoXe OyTH BH-
pillajibHOIO B MEBHUX BHIaAKax. Moxke MaTu Micue
1 BTOpHHHA €JICKTPOHHA €MiCisl, BUKJIMKaHa 30y IKCHUMHU
i MeractaOiIbHUMH aTOMHHMH 4YacTKaMH. 3arajibHUN
KOeQiIi€eHT BTOPHHHOI eIEKTPOHHOI eMicii kKaTozaa, To0To
BIZIHOILLICHHS CTPYMY €JIEKTPOHHOT eMIiCil 10 cTpyMy i0HIB
Ha KaToJi, mBuAMIe 3a Bce, omm3pko 0,01-0,1. BropurHi
€JIEKTPOHHO-EMICIHHI MPOIeCH HaWOIBIIIO MIpOIO pea-
nizyrotbes y KP 3 oronennM mertaneBum karogom. Y KP
3 30HOI0 10Hi3awil 0JM3bKO aHoJa (PYHKLIOHYE 1 IHIIMH
TUT BTOPUHHOTO €MiTepa, B AKOCTi SKOTO BHCTYIIA€ 30B-
HIIHS TEMHA 30HA PO3psily Y BHIIAIKaX, KOJIH BOHA €Mi-
Ty€ BUIbHI €JICKTPOHU 1 HEeTaTHBHI 10HU y Oik aHOma. [oHI
MIPUCKOPIOIOTHCS 1 PO3MAJalOThCSl y NPHAHOAHINA 30HI
3 BUAUICHHAM BUTBHUX €JIEKTPOHIB, AKi pPa3oM 3 €JeKTPO-
HaMH{ 3 30BHIIIHBOI 30HM TEX IMPUCKOPIOIOTHCS MOJIEM
aHo/a, 10HI3YIOTh Ta3 i MiATpUMYIOTh TUM camMuM KP.

i o6cTaBuHM, a TaKOX Te, IO 030HATOPH HA KOPOH-
HOMY pO3psii MaloTh IIEBHI KOHCTPYKTHBHI II€peBaru
mepez; 030HaTOpaMu Ha Oap'epHOMY pO3pSII 3 AieTEKTPH-
yHUM Oap'epom, 3yMoBmiM BuOip anaparypu Ha KP s
JIOCITIKeHHS 1 po3po0KK B Hammii pobori. KoHcTpykTH-
BHI nepeBaru o3oHaropis Ha KP nomsrarors y BincyTHO-
cTi Oap'epy i HU3BKOMY OTIOpi ra30BOMY TOTOKY, TOMY
HeMae HeOOXITHOCTI ICTOTHO MiJBHIIYBaTH THCK Ha
BXO/JIi B 030HATOPH, & TAKOK MOKITHBOCTI >KHBIIEHHS 030-
HaTOpiB HAIPYTOIO MOCTIHHOTO CTPYMY.

KP sk enextpuuHe sSBHWINE BiIOMHHA IaBHO 1 6arato
HOTrOo XapaKTepUCTHK MPOAaHai30BaHI Ta JOCHUTH JOKJa-
JTHO omncaHi B Jiteparypi [23], Xoua ganexo He Bci oco-
OMMBOCTI BHABJICHI 4Yepe3 PI3HOMAHITHICTH YMOB IMpH
KOHKpPETHHX 3acTocyBaHHAX. Ha puc. 1 — puc. 4 HaBeneHi
TUTIOBI enekTpoaHi cuctemu KP, foro BHYTpilIHs CTPyK-
Typa i pi3HOBHUIH.

Puc. 1. Haiinpocrin eIeKTpo/IHi CHCTEMH JUTsl CTBOPEHHST KOPOHHOTO
PO3psiy: @ — BiCTpiiiHa CHCTEMa, 6 — KoaKciaabHa cucTeMa "IpiT/HUTKa
— HOPOXKHUCTHH UTIHAP/Tpy6a", ¢ — OiNoIIsIpHA ABOIPOBIIHA CHCTEMA.

Puc. 2. Ctpykrypa yHinoispHoro KP Ha mpuknani koakcianpHoOi cuc-
Temu: I — BHYTPIIIHIH enekTpos, 2 — 30BHIiLHII eJIeKTpoa, 3 — 30Ha
ioHi3ami1, 4 — yMOBHA rpaHHUIIS 30HU i0HI3allii, 5§ — 30BHILIHA 30Ha (30Ha
npeiidy 1oHiIB).
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Gnanasnea CTPMMERHa TNiK Y9 lckpa IMnynes  KopoHa lcKpa
MAYALCHA  KopoHa  PO3pAd Spark Tpivena fiez Spaik
KOpOHa  Streamer Glow Trichel  iMMYNECIE
Blurst corona corona pulse Pulscss
pulse COrona corana

corana

Puc. 3. PisnoBuau yninosnspraoro KP B cucremi 3 Bictpsm [24].

Puc. 4. Crpykrypa 6inomsiproro KP mix 1BoMa rpotamu: A — aHOIHUH
npit, K — xaroguuii apit, I — rpaHuns KaToaHOI 30HH iOHi3awil,
I'" — rpanvis aHOHOT 30HU ioHi3alil, P — peKOMOIHALlis 3apsHKEHUX
YaCTHHOK Y 30BHILIHIN 30Hi (30Hi npeiidy). ['panuni I' nmo3HauarTh
eMiTep YacTHHOK, IO HayTh i3 30HM ioHi3amil (€JIEKTPOHIB JIBOPYY
1 TIO3UTHUBHUX 10HIB MPaBOPYY) i KOJEKTOP YAaCTHHOK, IO HNPHXOISTh
(TO3UTHBHUX 10HIB 3J1iBa 1 HETATUBHUX 1OHIB / €IIEKTPOHIB IIPABOPYY).

KP — mne BigHOCHO cTaOUIBHMI BHCOKOBOJIBTHHIA
CcIaOKOCTPYMOBHUH pO3psA 3 XOJOIHUMH BTOPUHHO-EMi-
CIHHIUMH CIICKTPOJaMH, SKHA caM MiITPUMYEThCS

(1)
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(U~ 1...100 kB; ctpym — Mikpo- 1 MiTiammiepu ipu po3-
Mipax eJIeKTPOIiB 10 1 M, aje Jocsrac aMIepHoro Jaiana-
30HY B pa3i KiJJOMETPOBHX BHCOKOBOJIbTHUX JIiHIH Tepe-
naui eweprii). Moro romoBsa oco6nmBiCTH — iCTOTHA
HEOJHOPITHICTh PO3MOALTY E€IeKTPUIHOTO IIOJIsl, MPH
SIKOMY TT0JIe TTOOIH3Y 0JTHOTO 200 000X aKTUBHHX (KOPO-
HYBaJIbHUX) €JEKTPOMAiB HabaraTo CHJIBHIIIE TIOJIS
B IHIIIH YacTHHI MDKEIEKTPOJHOTO MpOoMiKKy. Hanpy-
YKEHICTh TOJISI 01711 aKTUBHOTO €JIEKTPOia IOBUHHA OyTH
Oimprie KpuUTHYHOI (TTOYATKOBOI) FEo Al MiATPUMKH
HEOOXiIHOT IHTEHCUBHOCTI PO3MHOKEHHS 3apsKCHUX
YAaCTHHOK B JJABUHHOMY IIpOLieci 10Hi3alli] ra3y eleKkTpo-
HaMH B YMOBax BHCOKOTO THUCKY ra3zy. /Ly mporo pazmiyc
KPUBU3HH MIOBEPXHI CJICKTPOA I MOBHHEH OYyTH HabaraTo
MEHIIIe JJOBXKUHU POMiKKY d (200 » << R, nuB. puc. 10);
Tak, BiTHOWEeHHS /d Mae OyTu Merme 0,15.

Heomnopimuuit posmoxin mons B KP mo3Bosnse,
Ho-Tiepiie, CTBOPIOBATH PO3pPS NMPH MOMIPHO BHUCOKIH
Harpys3i, a mo-Apyre, 4acTHHA PO3PsiLy 3 HU3bKOIO HAMpy-
JKEHICTIO TTOJIS JTi€ SIK Ta30BUif OasacToBHI pe3ncTop, cTa-
Oimizytoun po3psia. Y pas3i INIOCKHX ENEeKTPOIiB abo
3 BEJIMKHM I TIPH T JBUIICHHI HAPYTH BiJ0OYBa€ThCS 1CK-
posuii mpo0iit, MuHarouu crafiro KP.

Jliist reHepatlii 030Hy MOYKe 3aCTOCOBYBATHUCSI SIK YHi-
nmoJsipHUH, Tak i Oimonsaprauit KP, ame npyromy mpucssi-
4eHo HabaraTo MeHIe poo6it. BiH po3risgaBcs roT0OBHUM
YUHOM B CHCTEMax 3 MapalieibHUX JIPOTIB, OCKIJIBKU 10
HUX BIHOCSATHCS BUCOKOBOJIBTHI JIHIT mIepeaayi eHeprii,
puc. 1B i puc. 4.

3a 3oHimHiMK nposBamu KP Bu3HauaioTh sk 0e3-
CTpUMEPHHUH i 31 cTpuMepaMu (CTpUMep — HUTKOIIOTiIOHE
HECTaIllOHAPHE CBITHE BiATaly>KCHHS Bij 30HH 10HIi3aIlii
B 30BHIITHIO 30HY), TUB. puc. 2. [losBa cTpuMepiB cymnpo-
BOJDKY€EThCS €JEKTPUYHUMM KOJMBaHHAMH. Po3psg 3i
CTPHMEPaMH € TIepeXiHOI0 (a3010 nepes iCKPOBUM IPo-
060€M MDKEJIEKTPOHOTO POMIXKKY, TOMY HE MOYKHA OYi-
KyBaTH BiJl HbOTO CTa0iNBbHOI TeHepallii 030Hy Ta iHIITNX
MIPOJYKTIB.

3 BHWIIEe IMTOBAHOI JITEPATypH i BIACHOI MPAKTHKH
aBTOPIB BiJlOMa BeJIMKA PI3HOMAHITHICTh KOHQIrypamii
eNeKTpoAHuX cucteM i crBopeHHs KP, ane 3aBxau
BOHU MalOTh €JIEKTPOAW 3 MaJlM pPajiycoM KpUBH3HHU
MIOBEPXHI: HUTKH, IPOTH, CITKH, Pi3Hi 3aTOCTPEHI TOJIKH,
3yOunku. Bei 1i cuctemu 31aTHI TeHepyBaTH 030H, OCKi-
JBKU B HUX E€NIEKTPOHH MAIOTh €HEPTrifo, HEOOXiTHY I
Jconianii MOJIEKYJl KHCHIO B HETEPMIYHOMY ra30BOMY
cepenoButi. [T0TiM BUTBHHIA aTOM KUCHIO TIPUETHYETHCS
JI0 MOJIEKYJIM KHCHIO 3 YTBOPEHHSM MeTacTalOiIbHOi
MOJIEKYTH 030HYy. Bim3Haunmo, mo KP i renepariro
030HY JETaJHHO BUBYAIM, TOJOBHHM YHHOM, B CHCTEMI
“BicTpst — ruonuHa” abo “apit B Tpy6i”. [laHuX 3 reHe-
parttii o30Hy y 6inosnsipaomy I'P BelbMU HEZJOCTATHBO IS
PO3pOOKHM 030HOTEPAINeBTUYHOIO arapara, Xoda Taka
dbopma po3psimy IikaBa OCKUTBKH TMOTpeOy€e BiIHOCHO
HEBEJMKHX 3HAa4YeHb HANPYTH JKUBICHHS 1 IpaIfoe Ha
MOCTIHHOMY CTPYMi.

BucHOBKI

AHai3 onmy0iKoBaHOI HAYKOBO-TEXHIYHO1 iHQOpMa-
11 BKa3y€e Ha MO>KJIMBICTD CTBOPEHHS 1 TOLIEHOTO BUKO-
PHUCTaHHS PO3PAAHO-TUIA3MOBOI arapaTypy pi3HUX THUIIIB

JU1s1 010MEeTMIHUX 3aCTOCYBaHb, B TOMY YHCIIi B 030HOTE-
parmii. IlepcrieKTHBHOIO € amaparypa Ha 0a3i eleKTpo.-
HUX CUCTEM 3 KOPOHHUM pPO3PSAOM. AJle Ul IPaKTUUHOI
peanizanii moxiOHOI amapaTyp CliJi BUKOHATH JOCIIi-
JOKEHHSI 030HOTEHEPYIO4Ol CHUCTEMH 3 METOH BHOOpY
ONTUMAIIFHOI KOH(QITypamii MeTaleBUX eJICKTPOIIiB
1 peKUMY eJIeKTpUYHOT0 *KUBIeHH. Ha Han morusy Haii-
OUTBII I[IKaBO CIPSIMYBaTH JOCTIIN Ha 3aCTOCOBYBAaHHS
6e3cTpuMepHoi (hopMu OIMOIAPHOTO KOPOHHOTO PO3-

pany.

Buxonsun 3 MipKyBaHb MPaKTHYHOTO, TOOTO peajb-
HOTO 1 MOIIMPEHOro y Mai0yTHbOMY, BHKOPHCTaHHIO
030HOTEpaneBTHYHOT anapatypu Ha 0a3i KOPOHHOTO PO3-
psny, HeoOXigHO 3a0e3rmednTH 30epiraHHS EKCIUTyaTa-
LIfHUX NapaMeTpiB amapaTypu MpOTAroM 8-MH T'OJIUH-
HOTO poOO0YOro JHS MPH 3arajbHill TPUBAIIOCTI HAIIPAIIIO-
BanHs He MeHmie 1000 romun. Ili 3maTHOCTI MOBHHHI
OyTH eKCIepUMEHTAIFHO MiATBEpKEH]. Takox HeoOXi-
JTHO 320€3MeYnTH JIIHIHHICTh rpaayoBalbHOT XapaKTepH-
CTHKH O30HATOpa, MaTeMaTHYHO (opmanizyBaTd ii
1 BU3HAYUTH BIUIUB Ha HEl Pi3HUX (PaKTOPIB.

Taxosk ¢l BU3HAUUTH 32 Y4aCTIO MEIUYHHX CITiBBU-
KOHABI[B TEpPaNeBTHYHY €QEKTHBHICTh CTBOPIOBAHOL
anapartypu i ii IpuAaTHICTb JUIsl BUKOHAHHS CTEpUIIi3a-
1iitHOT 00pOOKH.
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Abstract— The analysis of world literature is carried out, which indicates the intensive development of the scientific and
technical field “Plasma in Medicine” based on the use of different gas-discharges for biomedical purposes. The atmospheric
pressure plasma discharge systems have the favorite features and are very suitable for medical physiotherapy, bactericide
treating and even for sterilization. The systems with non-thermal plasma are in the most use and one of their applications is
generation of gas ozone. The given paper is devoted to looking for atmospheric pressure discharge modes, which are more
suitable for ozone therapy equipment taking into account the peculiarities of such type of electronic apparatus. As practice
shows, for the generation of ozone, discharges with a secondary-emission cathode and non-thermal plasma are most prefer-
able, and of these two types of discharges are discharges with a dielectric barrier and corona discharges with uncoated metal
electrodes. The article focuses on the appropriateness of the use of a corona discharge for ozone therapy equipment. This is
justified by the fact that the corona discharge ozonizers have certain design advantages over the ozonizers on the discharge
with dielectric barriers, namely that the advantages of the ozonizers on the corona discharge are the absence of a expensive
barrier and low resistance to the gas flow, so there is no need to significantly increase the pressure at the ozonizer oxygen
inlet, and possibility of power supplying the ozonizer with DC voltage. Also, ozonizers on the corona discharge have a lower
cost. From the literature and the authors' own practice, there is a wide variety of configurations of electrode systems for
creating the corona discharge, but they always have electrodes with a small radius of curvature of the surface: threads,
wires, nets, various pointed needles, serrated electrodes. The article considers the physical mechanism of maintaining
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the corona discharge of a unipolar or bipolar type and notes the role of secondary electron emission of the cathode. All types
of corona discharge are capable of generating ozone because discharge electrons have the energy required to dissociate
oxygen molecules in a non-thermal gas environment. Then a free oxygen atom attaches to an oxygen molecule to form
a metastable ozone molecule. It is noted that the corona discharge and ozone generation were studied in detail mainly in
unipolar point-of-plane or wire-in-pipe systems. The data on ozone generation in bipolar discharge is not enough to develop
an ozone therapy apparatus, although this form of discharge is interesting because it requires relatively small values of
the supply voltage and operates at a direct current. Based on the review of the prospects for the use of bipolar corona
discharge in biomedical apparatus and practical considerations of the realistic and expanded future usage of bipolar corona
equipment in the ozone therapy, the tasks have been formulated to be solved. It is necessary to thoroughly study the char-
acteristics of the developed equipment and the influence of various external operational factors and physico-chemical pro-
cesses in the ozonizer electrode system on them. It is necessary to ensure that the parameters of the equipment are main-
tained during operation, which means that during the eight-hour working day and with the total time between failures of at
least 1000 hours. Also, it is necessary to take into account the effect of the decomposition of ozone molecules at elevated
temperatures and not to allow excessive heating of the ozonizer. These requirements must be met by choice of the configu-
ration and materials of the electrode system and must be experimentally verified. It is proposed to ensure the linearity of
the calibration characteristics of the ozonizer and to formalize it mathematically to simplify the setting and maintenance of
stable operating modes of ozone equipment. It is necessary to prove its therapeutic efficacy, including for sterilization treat-
ment, with the participation of medical specialists.

Keywords — biomedical equipment; ozonetherapy equipment; atmospheric pressure discharge; corona discharge; stream-
erless direct current bipolar corona discharge.
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