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Abstract

The process conditions are experimentally studied for H,0-H; liquid catalytic isotopic exchange
with Pt-SDB as hydrophobic cylindrical catalyst, and hydrodynamic experiments are conducted
for obtaining the correlating expressions of pressure drop AP/Z, flooding gas velocity ur. The re-
sults indicate that the Pt-SDB cylindrical catalyst with little catalytic activity has a number of ad-
vantages, including low pressure drop, higher flooding gas velocity and stable liquid holdup. The
height of transfer unit (HTU) is also changed to be higher with the increasing of the air velocity in
empty tower and the packing dimension. The efficiency of catalytic exchange reaction is high with
a packing ratio of 1:1 of hydrophilic packing and hydrophobic catalyst in separated layers. The
HTU decreases with increasing operating temperature, but the trend is slowed down when the
temperature is above 70°C. The HTU increases with increasing hydrogen flow rate and decreases
with increasing diluted heavy water flow rate. When the air velocity of empty tower is 0.3 m/s, the
process capacity is higher.
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S-{EAL AT e (Catalytic exchange columns),

SP- S AREUFF: 55 (Gas sampling sites),
SPo-WAREURE: 25 (Liquid sampling sites),

Tiv Tov T To-MAAEGE(Liquid storage tank),
Ei. E-#4 7 # 8% (Heat exchanger),

B-1H i /K ¥ ## (Thermostat-controlled water-bath),
D-T i T4 2% (Silica gel dryer), C-74-¥#%(Condenser),
F-J5i & il s T (Mass flow meter),

P-I% 5138 (Peristaltic pump), Vi. V-SI&(Valve),
— {[LK F 7K (Diluted heavy water),

= = 45 (Hydrogen gas), ===-> 7K (Water)

Figure 1. Schematic flow diagram for the water-hydrogen isotope
catalytic exchange experiments
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Figure 2. Relation of dynamic liquid holdup of packing
layer H,_and gas velocity in the empty tower u
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Figure 3. Relation between the pressure drop of packing bed
AP/Z and the gas velocity in the empty tower u
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Table 1. Constants for correlation equations of the pressure drop

1 EREXEAEH

L (m¥m?¥s) 0.1 02 03 04
A 110.404 115.802 130.424 149,659
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Figure 6. Influence of volume ratio of packing to catalyst on
the HTU
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Table 2. Parameters of 6-packing
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Figure 7. Influence of volume ratio of packing to catalyst on
the Kya
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Figure 8. Influence of the experimental temperature on the
W-H catalytic exchange reaction efficiency
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Figure 10. Influence of the diluted heavy water flow rate on
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