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Absorption Characteristics of Sulfur Dioxide in Jet Bubbling Reactor
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Abstract: The optimum design conditions of gas sparger pipe and the effects of operating variables on SO, removal
efficiency have been examined in Jet Bubbling Reactor. Geometry of gas sparger pipe of Jet Bubbling Reactor is a very
important factor to obtain a effective gas-liquid contact. Test results revealed that Reynolds numbers at sparger and
slot have to be kept greater than 12,000 identically at a given gas velocity. SO, removal efficiency was a function of A
P, pH, inlet SO, concentration and particle size of limestone and was more sensitive to the change of AP than to the
changes of others. The AP of at least 230mmAq must be maintained to acheive the above 90% SO, removal at pH of 4.
0 which is considered as adequate operating pH. Higher SO, removal efficiency was obtained even at lower pH ranges,
which resulted from the complete oxidation of the absorbed SO, to sulfates by adding air and consequently from the re-
duction of SO, equillibrium partial pressure in the gasliquid interface, The 99.5% of the limestone utilization was at-
tained in pH range from 3.0 to 5.0 with regardless to the particle size of limestone employed.
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Table 1. Specifications of Sparger

Sparger Sparger Dia.(cm) Slot dia. Number of slot

Type ID.  OD.  (cm) (Ba)  Z50/5s
A 100 110 1.0 10 0.10
B 100 1.0 14 8 0.15

C-1 100 110 14 10 0.20

C2 100 110 10 20 0.20

c3 100 110 20 5 0.20
D 100 1.0 14 13 0.25
E 100 110 14 15 0.30
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Fig. 1. Schematic flow diagram.
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Table 2. Relationship Between Slot Velocity and

Reynolds Number
Sparger $'S0/Ss Gas flow rate Slot Velocity Reynolds Number
Type (Nm?/hr) (m/s) Slot  Sparger
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Fig. 2. Effect of pH on SO, removal efficiency at
different inlet SO, concentration.
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Fig. 3. Effect of pH on SO, removal efficiency at
different pressure drop.
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Fig. 4. Effect of pressure drop on SO, removal effi-
ciency at different inlet SO, concentration.

Table 3. Gas Flow Rate Vs. SO, Removal Efficiency

Gas Flow Rate(Nm?/hr) SO, Removal Efficiency (%)
300 96.0
250 95.9
200 96.0
150 96.3
pH=4.0, SO, inlet conc.=1,800ppm
4P =300mmAq

Oxidation Air Flow Rate=100 Nl/min.
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