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Measurement of ROS (OH, H202) produced by pulsed DBD discharge over running water film

Hiroyuki Hayashi*, Soudai Ueki, Shuichi Akamine, Ryuta Ichiki, Seiji Kanazawa

In this study, we investigated for the measurement of oxygen reactive species such as hydroxyl radical (OH radical,

*OH) and hydrogen peroxide (H202) produced by pulsed DBD discharge over running water film. Moreover, we compared
the amount of OH by chemical probe method with that estimated from the H20:.

F—0—F: OH 7 Vv, RS, HEHSY 7HE,

b7 v — 7, K

(keywords : OH radical, Hydrogen peroxide, DBD, Chemical probe method, Waste water treatment,)

1. [ZL®»IC

WA, HIEREBRALCRRIGYe, KEHGE L & OBREME
PHEFUHB CEEIUE L T&E TV 5, MO A#ILAEY
ThHEAFXL ORI, FIAEME R EOEIEMIT,
— R T AR W AR S AL &\ o 72 FOK LB % T
ITELIRRETH D | WHRELA Y U THHMRTE 0,
INLOMEICHIETESL LD E LT, HESH Y U ED
LWL I E AT D Fex oo (OH 790
V) BbDH, TIT, TNOEMRREIBAEIESLZ L0
TEDHLRKEA MY —~ B Z AW AKLEEA TR S
nTnb,

KEN L THEZRBESE L HFECE, KE TICEEE X
NIEZBEBOOKTREA MY —~< ABELERAESE D FE
[11[2], KyaNECHRE R = 3 J735[8][4], K ECORKE
(6], kR & 2R P B O BEEKEE R L O ERD D,
WBIZ LV AR SN OH T VA MIFDRISHEDE S D
SO, @EOBREE N CILRERMAET 2 2 & DS H T AR
BHLNTIIT D, DD, KHTD OH T H LD
MHICFIHATE A HFEIERONTWS, EFLILIINET
KaENLIEHREIZRBITS OH VI ADOZIT> TE =
[71(8], #txtERDEMEZE =K E TIZAER L7 OH 7
CH TR~ LT B, BB T Y OH T2
HIVINEBMIR T2 DI HOT N TH D, & 2 TH A ITKLE A~
OIS, QRO L& B L LifikE~o DBD iE%
FIA LY 727 225 L9, AR CiMb:7a—7

HEeHWTZo) 77 2k VERESh OH 721D
FAGHI L72[10], E 512 OH 7 VI VTG L Gk
KF#E (He02) ZAEMT D720, {7 v—7{ECL 2D OH
Z VR NOREERE HeO02 OIRFEN DR L7z & ik L
THR BT 72,

2. RBEERLUAE

(2-1)  FEBREE X 11279V A DBD EE A S
HLMERY 77 2 OISR EZ =T, V7 7 ZITARHT
ZZHME 17.56 mm, HNEE 14.5 mm, £ & 300 mm) D i i
77 UM GME 88 mm, P 82 mm, %S 70 mm)
WGEFE L0 TH Y, VL AEBIEBEME QRN T AE
WNEROD R DHe(M4, AT > L ARDCHHE L, $EHEm 4
DT AEITEER LI A v Y 2 BMRBOmesh, £ &
200, A7 > LV ARDICHHG L, VT 7 Z NERIERERE©20
mL) Tifi7z L, FERICIERIR UL AT — BRI -5
YEFT, MPC3010-50SP)Zfli il L, FINEE % 24 kV, v
AMR% 100 ns, #V KL VLVREBEE%E 100 pps & L7,
KiZ o7 7 VABOREICHE L, H T 28 DONEER
KBRS UIKBREE S h D, Z0%, FTEoT7 2
U VELO R ZHIIRFE o TR T, R 2 712 £ 0 BV 600
mL/min O & CHMERT 2, HEOX ¥ v 7KL 5 mm T
Hb, Tz, VEIJSECTEATAT VI, EE5)% 2
L/min OF|ETI 727 ¥ TH L VG L=,

176



High voltage Liquid in
Gas
out
o
)y
T
Liquid out
Gas in f
/'\
IR
Oj
Figure 1.  Experimental setup.
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Fig.2 Mechanism of the formation of HTA
from (a) TA and (b) NaTA.
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Fig.3 OH radical measurement setup.
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Fig.4 Typical waveforms of the applied voltage and

discharge current (V=24 kV).

Fig.5 Discharge image captured by the digital camera.

Tap water flow rate : 0.5 L/min.  Exposure time: 10 s.
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Fig. 6 Single shot discharge image captured by the
ICCD camera.

Tap water flow rate : 0.5 L/min., Air flow rate :
1L/min, applied voltage: 24 kV

(a)Gate time: 2 ps, (b)Gate time: 100 ns
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Tablel.

Concentration of O3 in pulsed DBD discharge

Introduced Air No N2 Ar
Gases (high purity)
Without running water
177 0.43 0.10 0.010
[ppm]
With running water
128 73 84 127
[ppml]
Gas flow rate : 2 L/min high purity Nz : 99.9995 %, Oz <0.5 ppm
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Fig. 8 Formation of OH radicals in aqueous NaTA
solutions as a function of treatment time
(V=24 kV, 100 pps).
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Fig.9 Dissolved ozone concentration.
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Fig.10. The concentration of H2Ox.
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