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Measurement of Hydrogen Isotope Exchange of Hydrophobic Catalysts
Using a Recycle Reactor
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Abstract

The catalytic rate constants of two different types of hydrophobic catalysts which
were developed for the removal of tritium mainly generated in the pressurized heavy
water reactors were measured. The catalytic rate constants were measured at the
apparent gas velocity of 0.5 m/s and the temperature of 60C. The catalytic rate
constants for KC-1 at 60C were compared with those that had been measured at
AECL in Canada. The results of both the experiments showed very similar values
for around 100 hours. The initial catalytic rate constants of both the catalysts, KC-1
and KC-3, showed around 1.0 X 10 3 mol/g.sec. This value is much greater than

that considered in the design of Wolsong Tritium Removal Facility.
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3% 1. KC-13 KC-3 w9 54

KC-1 KC-3
Platinum loading (weight %) 0.80 1.0
BET surface area (m®/g) 442 452
Micropore area/Total area ( — ) 0.42 0.38
H/Pt by hydrogen chemisorption ( — ) 0.98 1.17
Apparent density (g/cm’) 0.18 0.18
% 2. Ev 0 g5 A
Catalyst weight g 19.01
Reactor diameter mm 55.3
Catalyst density (superficial) gm/L 0.18
Catalyst bed height cm 4.5
Temperature - reactor C 59.5
Temperature - equilibrator C 59.50
ar 3.00
ap 1.05
Vapour pressure at equilibrator temp. kPa 19.44
Column pressure (P) kPa(abs) 134.40
Pressure drop across bed mmH,O 10
Total pressure in equilibrator (P) kPa 134.50
D VP/(P-VP) 0.1689
Xin ppm 142.6
Nin ppm 135.9
Spike flow (F) (std)L/min 0.200
Recycle flow dry gas (Q) L/min 64.98
Spike gas D conc. (ys) ppm 242000.0
Reactor outlet gas D conc. (Your) - measured ppm 1570.0
Reactor inlet gas D conc. (yin): measured ppm 2500.0
Reactor inlet gas D conc. (y'i): calculated ppm 2310.0
Reactor outlet gas D conc. (y'our): calculated ppm 1760.5
Gas equilibrium conc. (y'ou*) from y'y ppm 1548.9
Gas equilibrium conc. (you*) from yi ppm 1675.0
K; from y'in& you mol/s/g 1.09E-03
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