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The characteristics of discharge plasma generated above water, produced radicals by the plasma and
decomposition characteristics are investigated to develop VOC (Volatile Organic Compound) treatment
using the discharge plasma. The optical emission from discharge plasma generated above a water
surface are measured, and then electron temperature T, and density n,, which show fundamental
property of electrons in the plasma, are deduced. Radicals produced in an atmospheric DC corona
discharge above water in Ar-O, are investigated by in-situ infrared absorption spectroscopy. HO,
radicals found to be produced in the discharge plasma. By-products from phenol by exposure of
pulsed-discharge plasma above a phenol aqueous solution are investigated by gas chromatograph mass
spectrometry, and the decomposition process of phenol is deduced.
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Table 1. Spatial variations of HO, radical, H,O
and O3 concentration.

distance from concentration

a water surface  HO, radical H,O O3

[mm] (relative) (relative) [ppm]

55 1.00 1.00 299.8

7.5 0.58 0.82 292.8

8.5 0.37 0.76 293.1

9.5 0.36 0.67 294.7

10.5 0.41 0.59 295.4

11.5 0.25 0.49 296.3
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Fig. 4. Absorhance spectra when gas
mixture ratio is changed.

Table 1 1%, BG Z A% Ar:0,=60:40%¢&
L7- & & O8EMm - KEMIZEIT 5D HO, 7
THhv, HO BIO O3 BEART, 2B,
HO, 7 ¥ 71 /L35 L OVH,0 4 BE 13K i > B RSk
YoRLETCORERMEZ 55 mm & L&D
EEEMEL LIZHEMETH D, HO, 7 V1V
WEEN, KESDOHEEEEZ 75 mm & Lz
X|ZK1 058 fi%, 85 mm & L7= & X124 0.37
el 720, KD S DOFEREIC KT U TR EE AN E
I35, UL, KmEd o OFERER
9.5~ 11.5mm TiX, HO, 7 U /LB IXIE &
A EZBE LT, Oz IR I3KmE D 6 O FEEEC
EKOEPTRBRETHDZ LMD, 0, O,BIW
O; DB ZEMMNIZE W TIZIFH —I2HFf L
TWb EEZ BN, KENLEENDIZHES T
RN ERRAN AT D H,0 23 HO, RIS
WE LWL EEZLND, Thbb, (7)
KICRTEIICEZRINAX —EF & O %L
WCEVHONRHEOHTZ VAN fRIND
=W ZORISIZEY HBEXOROH V%
JVINKIEERE T AR END Z £ TR) ~
G)RXDIEMEESI N EEZBND,

HO+e—>H+OH+e (7)

@K b A EIC X DILFEWE Sy iR
Fig.5 (%, BG A% Ar & L, 120 /yjikE

intensity [au] £

@
n

6 After discharge (120 min)

4 Ar Phenol @ @ :
1= 4 1
0 — 6 8 10 1

2 4

2

. retention time [min]
Fig. 5. Chromatogram of phenol aqueous
solution after the plasma exposure when Ar is used
as a background gas.
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Fig. 6. Decomposition process of phenol
when Ar is used as a background gas.
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