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Abstract: Atmosphere detritiation systems with a catalytic reactor and tritiated water
absorber are indispensable in tritium facilities to control the tritium release into the
environment. Tritium oxidation catalyst with high performance has been strongly required in
a tritium leak accident or low concentration tritium oxidation. The performances of catalysts
in tritium oxidation and the effects of various factors on the catalytic performance are
reviewed. Noble metals Pt and Pd are widely used as catalysts in tritium catalytic oxidation
for their high efficiencies and low catalytic temperature. The tritium fractional conversion of
Pt and Pd is close to 100% at room temperature, compared with 500 °C of cupric oxide. In
recent years, more efficient catalysts with stable performance are required by the
development of nuclear industry. Many techniques, such as depositing dispersive carrier,
adding accessory ingredient and reprocessing the catalyst, can be used to improve the
performance of catalysts. Structured catalysts, regarded as the combination of catalysts and
reactors, are good candidates for tritium oxidation. Honeycomb catalyst, as a kind of

structured catalysts, shows excellent catalytic performance for its high specific surface area and low
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pressure drop. The isotope effect in the process of protium, deuterium and tritium oxidation affects

the detritiation efficiency, so the isotope effect should be intensively studied.
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Table 1  Catalytic efficiency of various catalysts-'

HEALH /1A Fetfex AL E N 13

(Catalyst/substrate) ~ (Conversion rate) (Rate coefficient) /s~ !

Pt/ F A5 (Alumina) 0.992 7.73
Pd/ k47 (Zeolite) 0. 956 14.9
Pd/ &% £ (Kaolin) 0. 646 1.75
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Table 2 Activities of aged catalysts'"

fEAL ) / H K (Catalyst/substrate) AL} [E] (Age time) /d

% 49t % (Conversion rate)

J2 I i FH B (Rate coefficient) /s !

Pd/ &% + (Kaolin) 0.1 0. 646 1.75
Pd/ &% + (Kaolin) 2 0.573 1.59
Pd/ 1% 4 (Kaolin) 336 0.110 0. 205
Pt/% b4 (Alumina) 3 0.992 7.73
Pt/% 4k 4 (Alumina) 17 0. 806 2. 64
Pt/ 4645 (Alumina) 380 0. 321 0. 645
Pd/# f1 (Zeolite) 1 0. 956 14.9
Pd/ 5 47 (Zeolite) 35 0.428 2.73
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Fig. 1 Comparison of experimental results

of various researchers
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Table 3 Comparison with the specifications of honeycomb catalyst'**

SRR EH A GE AR G CE AR ) HaA iy
(Substrate material) (Cordierite with alumina coat) (Metal with alumina coat) (Complex oxide)
4L #] (Catalyst) Pt. Pd Pt Pt.Pd.Pt+Pd
HEAL 7 & i (Catalyst content,g/L) 2 2 2
FL#% B (Cell density, CPSIV) 400 400 200
L 25 i B (Specific surface, m?/g) 14 4.8 67
SEHFLIR R F (Average pore size.nm) 57 3.6

1 (Note) : 1) CPSI, 4§ J5 32 5f P 19 FL BR %4 (Cells per square inch)
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