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Abstract

For the UV-photon induced oxidation of tritium gas, an experimental kinetic
equation in the previous paper did not agree with a theoretical equation derived from
possible elemental reactions. In the present study, we examined in detail the depen-
dence of the reaction rate on the total pressure of the hydrogen isotope, [H,]+ [HT],
and HT fraction, [HT]/([H,]+[HTD.

The initial reaction rate was proportional to the fraction of [HT]/([H,]+[HT])
and one-half order with respect to [H.]+[HT]. Based on these results in addition

to oxygen pressure dependence, the rate equation is given as
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d[HTO] [HT]
— =[O0, ]"([H, ]+ [HT ) " () 10
dt v (H,]+[HT]

OH and/or H radicals appeared essential to the enhancement of the oxidation
rate, although the observed rate equation could not be explicitly derived from theoreti-
cal considerations. The increase in OH radical in troposphere owing to that in air
pollution materials such as NOx is considered capable of accelerating the rate of

formation of tritiated water in the presence of UV-photons.
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Fig, 1. Apparatus used for evacuating and backfilling
the system.

O 00 0 O G R W N
e e e e

Akl 7,

RIZEBRFIEY FECARNS, (DRIEEES5.0X10°Torr ¥ TAZHSR T 3,21
25—y =T ARRERE LTAVAHRIZLD, —EREOAE, N FY A7 R HDE
UBEDREY A % RISEBICHET 5, Q)Y FVLKE b ) F 7 44 R DOTHEE % H
E LT, RICEBICENEREET 5, EIHERENE, —RBihl0 8FMe LT, 6
@BUEY, OEEORE, REEBENOSEDO ~HEHWML, £RLE N FYAKE
CRRIED b ) F 7 AHADBERFEL, b F 7 AKOVHIERERE 2 KD 3,

KRR TI, BICRIGEE T 2 KBRE N ) F7 A5 ADENOEE, Hb@kE
L MU F Y AHAQEHORI([H,]+[HT], U ARRCHEOEN, E B 2—F1zL
TeBED, ARBREFD b U F 7 AFZADFE(H,)/ ([H 1+ [HTD)MKERE, ® Y+
LA ADGIEE—E L UIRED, KERMEOEMKEE 2F NI,

1. BRRRUER

3-1. PYFILHRADPEOETAOYE
Fig. 2%, WOERIZBWVT, BHEBEHE» SBEMEI TIZW2 M) F Y AKODERE
DEALERELIERO—~FTH 2, WInd b Y F 7 2kOERESRERICH L THER
FNCHEIML T3, 7, ZOEROEEESL NV F 7 LKOEREER, PENEL R
28, RE{ 208005, Table 112, MU FTATADGEE b Y F 7 AKRDER
HEXF L, Fig. 3t 2MAME L7, W7oy b OEROEE X, KERAM
HOENB—ER2SE, P FTLKOEREEE, NI FTVLTAOFFRIIIRTH?
Z bz,
CORREABTHESNIBEED 1 XEFHEOREREMEL L, M) F 7 LAKDER
123



HE,

d{HTO]

FAHLRIUER « RENTEL « RENE « MILBEK « EIERE - THE=ER

{ [HT]

=k[O)' {
[(H,]+[HT]

dt

}1

EELTIENTESL, LeL, (ORI, i coEER

d[HTO]

[HT]

=k[0;]'{ ———
0] { (H.]+[HT]

} 12

(2)

F—HLZw, ZO—EE, QX2B/2B MY F7LH ADFE L KRRGEDEH O

HTO CONCENTRATION /)..lCi-ml'Al

=
o

o
(3

0

| D//A/A/A-
L A 0%0/0.
césér’u 1 L
8 16 24 32 40 48
TIME / hr

Fig. 2. Variation of tritiated water concen-
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tration with time : total pressure of
H, and HT was kept constant in
each run, while the fraction of HT,
[HT)/ ([H,]+[HT]), was variable.
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Fig. 3 .Dependence on HT fraction of the
HTO initial production rate.

Table 1, Fraction of HT in hydrogen iso-
tope, [HT]/ ([H,]+[HT]), and
initial production rate of HTO.

[(HT}/({Hz]+[HT]) | Rate (Ci/ml/hr)
3.54x10"% 1.99x10"°®
2.84x10"3 1.85x10-8
2.31x10°3 2.00x10-8
1.42% 1073 7.94x10-°
6.31x107¢ 3.18x10°°
2.26x10°¢ 9.58x10-1°
1.51x 10"+ 8.08x10"1°
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Fig. 4. Variation of tritiated water concen-
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HT was constant in each run, while
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Fig, 5.Dependence on hydrogen isotope
pressure of the HTO initial produc-
tion rate.

total pressure,

variable. Table 2. Total pressure of hydrogen isotope
[J +3.50 Torr and initial production rate of
A 21.00 Torr HTO.
0 :0.25 Torr

[Hz]+[HT] (Torr)

Rate (Ci/ml/hr)

3.50 2.00x10"-%
1.00 7.84X10"°°
0.25 4.38x10"°
0.18 3.26x10"°
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