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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TeMaTHYHHUX PYyOPHK: 29.27.43

Tema gucepranii:
1. ocaimpkeHHs N71a3M0-XiMIYHUX NIPOLECiB B 06'eMHOMY 6ap'epHOMY po3psai Ha cymimi N2 /02 /H20 npu
aTMOC(EPHOMY THUCKY.

2. Investigation of plasmachemical processes in volume barrier discharge in N2 /02 /H20 mixture at atmospheric
pressure.

Pedepar:

1. Y po6orTi npeficTaByieHi pe3yabTaTh €KCIIEPUMEHTAIBHUX i TEOPETUYHUX JOCIIiI)KEHb KOMIIOHEHTHOTO CKJIATy
XiMiYHO aKTUBHMX HEUTPATIbHUX YACTUHOK Y PO3PSIHOMY IIPOMIKKY 06'eMHOTO 6ap'€epHOro po3psiay Ta y
BifmaseHniit pobouiit Kamepi 06'emom 80 J1 Iy1a3MOXiMiUHOTO peakTopa Ipy BUKOpUCTaHHI cyxoro (RH ? 20%) Ta
BoJsiororo (RH ? 80%) nosiTpsi. EkciepuMeHTaIbHO BCTAHOBJIEHO 3aJ1eXXHOCTI KoHeHTpauiil O3, HNO3, HNO2,
NO3, N205 ta OH B 06'eMi 6ap'epHOro po3psy, Ta y BinganeHill kamepi, Bii TMTOMOI OTY>KHOCTI B pO3psifi,
TPUBAJIOCTi NepebyBaHHS ra30Boi CyMillli B PO3PSIAHOMY IIPOMDKKY (06'eMHOI IIBUAKOCTI TpoayBku) Ta RH nosiTp4.
OTpumaHoO 3aJIeXXHOCTi 06epTaIbHUX TEMIIEPATYP MOJIEKYJI @30Ty Ta pagukaiiB OH Bif NMTOMOi IOTY>KHOCTI B
pospsni, RH nositps Ta TpuBasiocTi nepebyBaHHs ra3zoBoi cymili B po3psigi. [1s onucy naa3MmoxiMivHUX IIPOLECIB y
6ap'epHOMY PO3pPsli BAKOPUCTAHO MOJIEJIb, 110 6a3yeThCS HA yCepeIHEeHH] BKIaieHOi IOTY>KHOCTI 10 BCbOMY

00'eMy PO3PSIHOrO IIPOMIXKKY IIPH IIOCTIMHOMY €JIeKTPUYHOMY 1o B 1a3mi 20 kB /cm. BetaHOBIIEHO, 1110



HaliKpallle y3ro/I>KEHHS pe3yJIbTaTiB PO3PaxyHKY 3 €KCIIEPUMEHTOM CIIOCTEPIraeThCs MpY PO3PaxXyHKOBUX
TeMIlepaTypax ra3oBoi cyMmili B po3psizi 61M3bKUX O eKCIIepUMEHTAIbHO BUMIPSHUX 00€PTaIbHUX TeMIepaTyp N2
ta OH. V 6inbiocTi BUMaiKiB TEOPETUYHO OflepsKaHi 3HaueHHs KoHueHTpauit O3, HNO3, HNO2, NO3, N205 Ta ix

3aJIEXKHOCTI Bifl IapaMeTpiB CUCTEMHU J100P€ Y3TOAXYIOThCS 3 €KCIIEPUMEHTAJIbHUMU JAHUMU.

2. The results of theoretical and experimental studies of the component content of active neutral particles in a
volume barrier discharge as well as in a remote working chamber with volume 80 L of a plasma-chemical reactor
in dry air (20% relative humidity) and wet air (80% relative humidity) are presented. Experimental dependencies of
03, HNO3, HNO2, NO3, N205 and OH concentrations on specific power in the discharge, gas mixture transient
time in the discharge gap (volume purge rate), and air RH are determined in both the barrier discharge volume and
the remote chamber. Dependencies of rotational temperatures of nitrogen molecules and OH radicals on specific
power in the discharge, air RH, and gas mixture transient time in the discharge are obtained. For the description of
plasma-chemical processes in the barrier discharge, a model based on averaging the injected power over the total
discharge volume at the constant electric field in the plasma of 20 kV /cm is used. The best agreement of
experimental results with calculation is observed at estimated gas mixture temperatures being close to
experimentally measured ones for N2 and OH. In most cases, the calculated values of O3, HNO3, HNO2, NO3,
N205 concentrations and their dependencies on the system parameters are in a good agreement with
experimental data.
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