J. Inst. Electrostat. Jpn.

RS EEE, 26, 1(2002) 28-33

AT )= NVRLy ) —VIFERTBREE LTERBSNLT

BY, FHKCICETAHE COMERLR SN TEL. 2h

5DOMFFETIZT Vv a — VOB ERAE I, ]
ORPDFSET N % b LM BT T b T &9,
AE =Ry ) - VIIHRTCHRMAEEL, OH 7 V7V
REETH, 20O O0H VN VIEIEFICHROEB LI E b b,
BA R EHEY EERICRGT 2. #0720 OH I N6 D
TVIa—=VEBUORGL, HiltERYErELS. 20k
ICOH BT Vva—uhpbERah, BT VI —vE KiE
T5. OH I VANMEH 0, HO, kAT, 7V
VEIGOHREEE LTEETH .

INETOT V- VBLEISICET 285, Fios
RS, HRIEE, KR E2HVWTiTbhT& kL —F
FEETHE, WBETICBIIA7LI—VORGH EH ShTw
b, REEN)THETAY /) —VEAKRT AMZETIE, #
DEREIG 7 11 A DFNHHED SN T 550 Zhkid

F—T—K: OH I VI, NVAKIEHE, LIF, A ¥ /) — b,
Iy /=
FRIEAFTFERER LR (113-8656 FUHHSCHX A 7-3-1)
Department of Electrical Engineering, The University of
Tokyo, 7-3-1 Hongo, Bunkyo-ku, Tokyo, 113-8656, Japan
lryo@streamer.t.u-tokyo.ac.jp
20da@streamer.t.u-tokyo.ac.jp

ThhTwa?,
REKECVD L& 254 Y2y FEBOER T, &8I
VB CHy R H 21557201245 ) — )V EEFRET AL
RAL, ZOMBERASTVLS), F72KRERBEIZL B,
A& =10 2RV AT VT B 4 L OEREERY
(VOC) O flEbMEsSNTBY, T o DFEBRI O
BT TOWRBIFEVHIMEOHF LR - TWVE. ZDE I %
TEDOL &, WETTOT IV a— Lol i G O Rb R
i, ZNEEREZZHHO TV 5,

i X
A= S
PE DT VI = VALY 2 JACHE T TD
OH T VB IVOER & Z D%
A0S SR N o N T
(2001 4 7 A 23 HEft, 2001 £ 10 A 22 HZH)
Generation and Extinction Processes of OH Radical in a
Pulsed Spark Discharge with Dilute Alcohol
Ryo ONO*! and Tetsuji ODA*?
(Received July 23, 2001; Accepted October 22, 2001)

Generation and extinction processes of OH radical are studied in an atmospheric-pressure
pulsed spark discharge with dilute methanol or ethanol. OH is produced from those alcohol and
reacts with those alcohol. OH is an important intermediate to study the reaction mechanism
of those alcohol. OH is measured by laser-induced fluorescence (LIF) with a KrF laser. In
oxygen-nitrogen mixture, OH production from methanol increases proportionally with oxygen
concentration, while OH is not formed from ethanol in the same mixture of oxygen and nitrogen.
When water vapor is contained in the ambient gas, OH is yielded from methanol and ethanol even
if oxygen does not exist. The thermal dissociation of the alcohol that is one of major pathways
yielding OH is not observed under our discharge. The reaction rate of OH with methanol is
estimated. It becomes much less than referred reaction rate.
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Table 1 Reaction rates of reaction (1)-(6).

Reaction Reaction rate [cm?/s]
mt koo = 3.16 x 1078 exp(—46200/T)
ko = 8.13 x 10747735 exp(~48100/T)
Fe = (1 — 0.414) exp(=T/279)
' +0.414 exp(—T/5459)
9t koo = 4.47 x 10787008 6x5(—49800/T)
ko = 6.45 x 10787633 axp(—51900,/T)
Fe = (1—0.773) exp(=T/693)
+0.773 exp(—T/5333)

(3) k =6.44 x 1071972:50 exp(—1550/T)
(4) k= 3.40 x 10~ exp(—22600/T)

(5) k=118 x 10777180 expp(300/T)
(6) k=166 x 10787210 exp(—250/T)
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Fig.2 Time evolution of OH density in the probed
state [OH], after discharge.
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Fig.3 OH yield [OH]y versus Oz concentration in
CHsOH(O.S%)/Oz/Nz mixture.
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Fig.4 Plots of OH yield as a function of methanol
concentration in various gas mixture.
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Fig.5 OH yield versus ethanol concentration.
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02(20%) /Ny Hy0(2.0%)/Na N Hz0(2.0%)/Ar

Methanol 1.0 0.36 BDL BDL
Ethanol BDL 0.60 BDL BDL

BDL: below detection limit
ENS W Q5.
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Fig.6 Time evolution of [OH], for various methanol
concentration in CH3OH/H20(2.0%)/Na2.
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Fig.7 OH decay rate at various methanol concen-
tration.
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Table 3 Rate constant k-of methanol with OH.

Ambient gas k [10™3¢cm3 /5]

H20(2.0%)/02(7%)/Na 0.36-1.2
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