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Study on Quenching Reactions of Metastable O,( h' > g+ )

NING Li- Xin CHENG Ping WANG Hong — Mei CAOD De — Zhao CHU Yan — Nan”
( Laser Spectroscopy Laboratory . Anhui Institute of Optics and Fine Mechanics , Chinese Academy of Sciences , Hefei, 230031 )

Abstract  Metastable O, in the b! E; state has been prepared in a flowing after — glow reactor by oxygen
atoms recombination on a nickel surface at 300 K. By using the pseudo — first — order methad, total quenching
rate constants for 15 molecules are measured to be in the range of 1072 ~ 10" e¢m® * molecule ™' *s~ !, with

those for metastable bIE; ) reactions with CH,Cl;, CHCl;, CH;CN, CH,Cl,, CH,CY, CyH;NH;,
(C.Hs },NH and CgHs being known for the first time. An electronic - to — vibrational (E — V) energy transfer

model analysis shows that O, { b’ E ; ) quenching reaction rate constant is closely correlated with terminal
bond number of X—H (X = C, N, 0} bond within a quenching reagent molecule. Qur experimental
measurement also demonstrates that a completely theoretical description of Oy ( b! E s+ ) quenching reaction

mechanism needs to further consider other charactenistics of reagent molecules.
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Fig.1 Disgram of discharge end reaction tube in the
flowing after — glow apparatus .

{1) Oy inlets, (2) Ar inlets, (3) microwave discharge.
(4) nickel surfase, (5} first reagent inlet.

{6) second reagent inlet, (7) first obeervation window,
{8) second observation window, {9) to reols pump
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Table 1 Quenching rate constarts for O( b > * ) a 300 K

ko {10~ " e - molecule—'-5~ ')

Reagent

Thia work (ther determinations
Ar 0.000058*
oo, 3.5 3.0%, 3.5°
H, 9.2 9.3
[} 0.2
H0 65 &7
0,0 6.8
CHyOH n 40
C:HyOH 14 31"
CH, 0.73"
cH,A 8.0
CH,(l, 33

CHCl 1.3

CCl 0.0045%
CH,CN 3.0

C:Hs 4.5
C:HyCL B.3

CH L 18.5

CH,COCH, 5.0 7b
NH; 6.5¢
GH,RH, 9.2

[ G;Hs );NH 18.5

CoHy 4.8

GHe 9,7 9. 6¢

*Ref. [9]5 ® Ref.[B):° Ref. [4]:% Ref. [16]:° Ref. [2]; Ref. { 17];
£ Ref, [18];" Ref. [3]
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Bond k(10 P - . o
matecule ~1+g L) Highes! frequency/cm
O0—H 254+ 10 H0 (3796}, CH;OH {3855)
C—H 1.2+0.5 CH,Cl, (30207, CHCL{3034),
T He(3085), CH,00CH, (3018}
N—H 1.820.4 NH,{3577), CyH,NH;(3496)

4 &ig

RIIMERRH ARNREER L RARE

L R TFEAM TR U E KN TERE
O b)) FEREEGT RIMETISHFTEX
0,{b) 2 I f) 7 3 ¥ B, K+ CH,Cl,, CHCl;, CH,CN,
CH,Cly, GH,Cly . GHNH,, ( GHs );NH #1 GHs % 8
MaFh5 0(b)REAEEER 8 IIRE . SN,
NAE-VERFHHIEKBEOLDL)BEARER
e, D00 % BB TR BRE, kb
%

Relerence

1 Zif, E. C. Can. f. Chem., 1969, 47, 1863.

2 O'Bren, R. ].; JR: Myers, G. H. J. Chem. Bhys., 1970, 53,
3832,

3 Davidsen, }. A.; Kear, K. E.; Abrshamam., E. W. J.
Photochem , 1973, 1, 307,

4  Boodaghians, R. B.y Bomell, P. M., Bomell, ¥. Chem. Phys.
Lewe., 1983, 97, 193,

5  Boodaghians. R. B.; Borrell, P M.; Barrell, P. J. Chem. Soc.,
Foradey Tran, 2, 1983, 79, 907,

6  Boodaghians, R. B.; Borell, P. M. | Borell, P. J. Chem. Scc.
Faraday Tran . 2, 1984, 80, 817.

7  Bomel, P. M,; Bonell, F.; Grant, K. R. J. Chem. Phys.,
1963, 15, 748,

8  Singh, J. P.; Setser. D. W. J, Phys. Chen., 19885, 89, 5353.

9 Filsetii, S. V.; Zia, A,; Welge. K. H. J. Chem. Phys., 1970,
52, 5502,

10 Slanger. T. G, Black, G. J. Chem. Phys. 1979, 70, 3434,

11  Kohsz— Honghaus, K.; Swhl, F. J. Chem. Phys., 1980, 72,
720. ‘

12 Bloemink, H. I.; Copland, R. A.; Slanger, T. C. J. Chem.
Phys. , 1998, 109, 4237.

13 Hwang, E. 8.; Bergman, A.; Copland, R. A.; Slanger, T. G. J.
Chem. Phys., 1999, 110, 18.

14  Mannella, G.; Harteck, F. J. Chem. Pinz., 1961, 34, 2177,
1% L, 8 -T.; N, J.-Z.,; Ohw, ¥.-N.; Can, D. -Z.; Xia, Y.
-X. Chn. J. Chen. Phys., 1992, 5, 349 (in Chinese).

16 Hohwamn, J.; Moller, .3 Schonnenbeck, G.3 Swhl, F. Chen.
Phys. Lew., 1994, 217, 577,

17 Awnles, K. G.; Muller, D. F.; Houston, P. L. Appl. Phys . Le.,
1980, 17, 358.

18 Davidson, J. A.: Ogoygo, E. A. Can. J. Ghem., 1974, 52,
240,

19 Cha, H.; Setser, D. W. J. Piys. Chem., 1989, 93, 135,

2 L, C.-P.;Zou, 8, -L.; Guo, J. -2, Gu, Y. -8, Cae, D.
-Z.; Chu, Y. -N.; Setser, D. W. J. Phy. Chan. A, 1997,
108, TM5.

(Ed. SHEN Hong)
(DONG Hua - Zhen)



http://www.cqvip.com

