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Abstract

The effect of carbon tetrachloride on the UV-stimulated HT oxidation was exami-
ned. Mixture gases (H., HT, O, and CCl.) were irradiated by high pressure mercury
lamp with varying the pressure of carbon tetrachloride. Total tritium concentration
of HTO and TCl increased with increasing the pressure of cabon tetrachloride and
increased acceleratedly with time when higher pressure of carbon tetrachloride was used.
The enhacement effect was examined by measuring the acidity of the water in which HTO
and HCl (TCl) were trapped and by considering additional elementary réactions by the
addition of carbon tetrachloride. The acidity of the trapped water was proportional
to the irradiation time. The quantity of TCl was calculated from that of HCl formed.

Subtraction of the TCl concentration from the total tritium concentration showed
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accelerated increase in HTO with time. The acceleration is not ascribed to the catalytic
action of HCl (TCl) for the exchange reaction between H.O and HT. Main paths for

the formation of HTO are discussed.
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Fig. 1. Apparatus used for preparing the mixture gas
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Table 1 List of additional elementary reactions by the addition of carbon

tetrachloride
No. reaction rate constant ref.
31 CCl, + hv — CCl; + Cl
32 Cl + O - CIO + 0. 2.7 X 107"'exp (—257/T) 5
33 ClIO + O(*P) - Cl + O 7.7 X 107 "'exp (—130/T) 5
34 HCl + OH —- Cl + H.0 2.8 X 107 '%exp (—400/T) 5
35 HCl + O(*P) — Cl + OH 1.1 X 107'exp (—3370/T) 5
36 Cl + HO. — HCl + 0. 3.0 X 107 5
37 Cl + H:0: — HCl + HO. 1.6 X 107'’exp (—384/T) 5
38 Cl + H, — HCl + H 4.7 X 107 "'exp (—2340/T) 5
39 HCl + H — Cl + H, 1.0 X 107''exp (—1600/T) 6
40 Clo + Os - 0OCIO + 0. 1.0 X 107" %exp (—4000/T) 5
41 Cl + 0OCIO — 2Cl0 5.9 X 107!! 5
42 2CIO - CI + OCIO 1.5 X 107'%exp (—1238/T) 5
43 2C10 — 2Cl + O 4.5 X 10" "*exp (—1238/T) 5
44 HCl + O('D) — C! + OH 1.4 X 107'° 5
45 OCP) + OCI0O — CIO + O 5.0 X 107'° 5
46 Cl + OH — HCl + O(C*P) 2.0 X 107'%exp (—1878/T) 5
47 H + 0CIO — OH + CIO 5.7 X 107! 5
E
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Fig. 3. Concentration change in hydrogen

chloride with irradiation time.
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Fig.4. Contribution of the tritium concen-

trations of HTO and TCl to total

tritium concentration.
Pccid =1.0 Torr
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Scheme 1. Probable main paths for the formation of H,O (HTO).
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