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Abstract: The effects of various system parameter on the absorption of sulfur dioxide into the absorbent liquid were
investigated in a circulatory porous polymer membrane contactor. A feed gas and an absorbent used in the study were the
gas mixture of air and SO, and the Na,SO; aqueous solution, respectively. The separation of sulfur dioxide was measured
in terms of the concentration of Na;SO: absorbent, the concentration of sulfur dioxide, the feed flow rate, the absorbent
velocity and the different membrane material. As the concentration of absorbent increased from 0.05 to 0.2 M, the removal
efficiency increased from 74 to 100%. By increasing the concentration of sulfur dioxide from 700 to 2,500 ppm, the re-
moval efficiency decreased from 100 to 75%. Also as the absorbent velocity increased from 2.5 to 15 mL/min, the removal
efficiency increased from 85 to 100%. As the porosity of the membrane increased, the removal efficiency increased.
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Table 1. Physical Properties of Porous Membrane

Pore size  Porosity  Diameter

Manufacturer
(um) (%) (mm)
0.22 60 47 .
PVDF Milipore
0.45 66 47
0.2 80 47
PTFE Satorius
0.45 60 47
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Fig. 1. Experimental apparatus for measurement of critical
breakthrough pressure.
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Fig. 2. Experimental apparatus for SO, separation with gas-liquid membrane contactor.
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Fig. 3. Surface tension of aqueous Na»SO; solution.
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Fig. 4. Contact angle of aqueous solution with porous
membranes.

Table 2. Critical Breakthrough Pressure through Aqueous Solution (Unit: kPa)
Absorbents PTFE 045 pm PTFE 0.2 pm PVDF 0.45 pm PVDF 0.22 um
M) Measured  Theoretical Measured  Theoretical Measured  Theoretical Measured  Theoretical
0.0 314 414 415 1023 137 346 233 830
0.05 311 408 395 913 136 315 233 812
0.1 309 377 390 878 135 302 227 754
0.5 293 350 379 817 131 286 222 711
1.0 283 306 374 747 121 248 212 643
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Fig. 5. Sulfur dioxide removal efficiency obtained with
different gas flow rate: PTFE 0.2 pm membrane, SO;
feed concentration = 1,800 ppm, liquid flow rate = 2.5
mL/min, 0.1 M Na;SO; aqueous solution, 25°C, 50 kPa.
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Fig. 6. Sulfur dioxide removal efficiency obtained with
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tration: PTFE 0.2 pm membrane, SO, feed concentration
= 1,800 ppm, liquid flow rate = 2.5 mL/min, 25°C, 50
kPa.
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kPa.

3.2.

2 89 Rel I3
aL
[¢)
A

A = FFA 1,800~2,500 ppm FE
o 339 F7tgol F4 89 2.5 mL/min
o] f£02 AA 7 FAE 23] HEY FF
AL F&& FHAINEAN SHE oJANEFY AAE
< Fig. 89 YJeERUSTh F54A9 #4<¢ 2.5 mL/min
oA 15 mL/mino.& Z7}8tES o AA AL 85~
100%= Z71tAth 549 fr&ol S71gd et
THFHE NaS0:9 ¥o] F7hstd S0, F£3] Wt
g Aog Auyn, 1 43} AA s&o] U
2 AsHT E3, F899 f&o] FUhel wet
RoA gAHE A4 AAFTY FA7 Z4&T AL
qAEH, ety A BFAG Aol Ta
7] Wi FF5AY fr&o] F7HE wet AAEo

7het Ao 2 AgETh

4,
= 7

[¢]

o o X mo

Mo 2

P

ojN 8 il & o oo

3.2.5. 22/9te g
gelnte sty AYH % /1% 3% % 2
223 540] o A8F] AA A I

. Fig. 99 2 A& JePAAT Fig. 9914 E=Zo] A

Ztol F7hgel wheh o]ibstge] AA &fol A4S
T Z+ Eaute] thE AA FTgo] 83~76% W el
A S ZAelg Yepa AR EEE AATE o



Removal efficiency (%)

65 L T T T T
0 20 40 60 80 100 120
Time (min)

Fig. 9. Sulfur removal efficiency obtained with different
membrane. SO, feed concentration = 1,800 ppm, liquid
flow rate = 2.5 mL/min, 0.1 M Na>SOs aqueous solution,
25°C, 50 kPa.
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