BIlUkFKERML MR I v ¥ —HFZE8RE10 - 11 ¢ 81—92, 1991,

X

E 3

k) F 7 N H 2 DRI RER LG
— BB I 2 V- 2 VI X DB O iR —
EA - REL 3L
FALLER™® « Y80 ERE*

EWLREITER
*EILKRFRBEFAGCERETF Ry —
T930 EWHAEI0

UV-Stimulated HT Oxidation in Oxygen Atmosphere

—Elucidation of the Oxidation Mechamsm with Computer Simulation—

Kiyoshi HASEGAWA, Hiroshi FUSUMAE

Masao MATSUYAMA* and Kuniaki WATANABE*

Faculty of Engineering, Toyama University
*Hydrogen Isotope Research Center, Toyama University
Gofuku 3190, Toyama 930, Japan
(Received July 31, 1991 ; accepted October 31, 1991)

Abstract

The kinetics of the UV-stimulated HT oxidation in oxygen atmosphere has been
studied in combination with computer simulation, where 30 elementary reactions were
considered. The rate of HTO formation was observed and proved to be proportional to
the pressure of O. and the fraction of HT with respect to total hydrogen pressure,
(H.+HT), and 1/2 order to the total hydrogen pressure. The simulation resulted in the
same pressure dependence as the observed one. The contributions of the elementary
reactions to the HTO formation were calculated, assuming steady states for interme-
diates species. It has been revealed that the HT oxidation is initiated by photolysis of
0O: to OC*P) (2 <242 nm) and subsequently the formed O: and OH play important
roles in the HTO formation. The paths were examined in detail with computer simula-

tion.
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Table1. List of 30 elementary reactions used in the computer simulation.
No reaction rate constant ref.
ki (s71)
1 O.+hvy —-20(*P) 4.37x107*° *
2 O:s+hy —-0.+0('D) 5.27x107° *k
3 Os+hy —0:+0(*P) 3.48x 107" *
4 H.Q.+hvy —20H 1.19x 10 *
5 OC*P)+0:.+M -0:+M 11X 107**exp(510/T) 13
6 O(*P)+0s —20; 1.9X 10~ 'exp(—2300/T) 13
7 O(P)+OH —H+0: 12x 107 13
8 O(*P)+HO. -0, +0H 8.0x 107" "exp(—500/T) 14
9 O(*P)+H:0: —-0OH+HO, 2.8X 107" *exp(—2125/T) 13
10 O(C*P)+H. —H+OH 3.0X 107" *exp(—4480/T) 14
1t 200°P)+M -0 +M 2.8x 107 *exp(710/T) 14
12 0.+0('D) —20;, 1.0x10-"! 15
13 O:+H —0H+0: 1.2X 107" *exp(—562/T) 13
14 0,+0H —HO.+0: 1.6 X 107" *exp{ —1000/T) 13
15 0s;+HO, ->0H+20, 1.0X 107" *exp( —1250/T) 13
16 O('D)+H.0 —20H 2.3x 10710 14
17 O('D)+H. —-H+0H 2.9x107'° 14
18 O('D)+M -0(CP)+M 2.0x 107" 'exp(107/T) 13
19 OH+H+M ->H,0+M 2.5%x107°%! 15
20 OH+HO:. —H.0+0. 2.0x10°"! 13
21 OH+H.O. -H,0+HO:; 1.7x 107" *exp(—910/T) 14
22 OH+H. —-H.0+H 6.8% 107" *exp(—2020/T) 12
23 20H —H.0+0(*P) 1.0X 107" * exp{ —550/T) 12
24 20H+M ->H,0.+M 1.2 x 107 2exp(900/T) 13
25 H+0.+M —-HO:+M 2.1x107*%exp(290/T) 13
26 H+HO. -H,+0, 4.2%X 107" *exp(—350/T) 16
27 H+HO:. —-H.0+0 8.3x 107" 'exp(—500/T) 14
28 H+HO, —20H 4.2x 107" *exp(—950/T) 16
29 2HO. —-H.0.+0. 3.0x 107" exp(—500/T) 16
30 2H+M ~H.+M 2.6x 107 15
% estimated by the present authors
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