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Abstract — An experimental apparatus for the removal of SO, gas using microporous hollow-fiber
membrane G-L contactors was setup. Various performance experiments were carried out with commercial
membrane modules and the membrane modules made by KIER. The SO, removal efficiency was
outstanding. When the hollow-fiber membrane was used for the removal of SO,, the selection of absorbers
and additives, membrane material, operating conditions of membrane manufacture were significant variables
to develop optimal G-L contactors. More experiment works will be done for the development of compact,
cost-effective and better G-L contactors.
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Fig. 1. Schematic apparatus for hollow fiber membrane
preparation.
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Table 1. Specification of hollow fiber modules used in this study.

Module name KMI- | KMI- | KMI- | KMI- | KM2- | KM2- | KM3- | KM4- | KM4- | KMd-
3600 | 100 | 200 | 400 | 6250 | 100 | 200 | 200 | 20 40
Material PP PP PP | PSf | PSf | PP PP PP | PP PP
Pore size (zm) 003 | 003 | 003 | 0003 | 0003 | 005 | o1 0.1 0.1 0.1
Fiber i.d (zam) 240 | 240 | 240 | 240 | 200 | 200 | 240 | 240 | 240 | 240
Fiber o.d (zm) 300 | 300 | 300 | 300 | 400 | 400 [ 310 | 310 | 310 | 310
Module diameter cm) | 3.0 | 10 | 107"} 10 |60 10 | 10 1.0 1.0 1.0
Module length (cm) 20 15 15 15 | 294 | 15 15 15 15 15
Number of fiber 3600 | 100 | 200 | 400 | 6250 | 100 | 200 | 200 20 40
Porosity (%) 30 30 30 30 10 10 - ; ; ;
Packing density 0.518 | 0.090 | 0.180 | 0360 | 0278 | 0.160 | 0.192 | 0.192 | 0.019 | 0.038
Module volume (em®) | 982 | 11.8 | 11.8 | 11.8 | 8313 | 1.8 | 118 | 118 | 118 | 118
Contacting area (cm?) | 1628.6 | 33.9 67.9 135.7 | 11545 94 - - - -
fn‘i’fimzer(ca;i‘;cﬁg) 1659 | 288 | 576 | 1152 | 139 | 080 - ; ; ;
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Fig. 2. SEM of hollow fiber membrane used in this experiment.
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Fig. 3. Schematic diagram of experimental apparatus.
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Table 2. Specification of experimental apparatus including

analyzers.
Apparatus Specification Range/Company
Piston 0.1~20 m/
um Model : pus-11 GL Sciences Inc.,
pump Japan
Pressure ] 0~2 kgi/em?
transducer Model : PSHF SENSYS, Korean
L)
SO,, NO, [Model : Ultramat 23 gé N %35503’0 m
0, SO,, NO : Infrared type N02 ; 0~5000 ppm
Analyzer | O, : Chemical cell type Sien;ens Ge ml1) zIa.)n y
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Table 3. Experimental conditions for SO, absorption tests
using the Hollow fiber contactor.

Item Test Condition

water, 0.02M NaOH,
0.2M NaOH, 2M NaOH,
0.02M Na,CO3;, 0.02M
Na,SO;, 0.02M NaHCO;

Absorbent

Inlet SO, concentration(ppm) 200~4000
Gas flow rate(//min) 2~16
Liquid flow rate(cc/min) 1~15
Gas pressure(kg#cm?) 0.5~1
Liquid pressure(kg#cm?) 0.4~1.5
100
A S50,=400 ppm
® SO,=800ppm
sl ..0..80,72000ppm |
.

S0, = 4000 ppm

60f - = Lo

GO o

SO, Removal efficiency (%)

p1] S

0 i L i ' i N i
[ 2 4 6 8 10 12 14

Liquid flow rate {cc/min)
Fig. 4. Effect of inlet SO, concentration on SO, removal

efficiency in water (Qg =2 I//min, Module ; KM1-
3600).
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Fig. 5. Effect of gas flow rate on SO, removal efficiency
in 2M NaOH (SO, =4,000 ppm, Module; KM1-
3600).
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Fig. 6. Effect of absorbent on SO, absorption rate & Overall
mass transfer coefficient (Qg=2 I/min, SO,=400
ppm, Module ; KM2-6250).
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Fig. 7. Comparison between KM1-100 and KM2-100
according to gas flow rate in 2M NaOH (S0, =
400 ppm, QL =14.4 cc/min).
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Fig. 10. Effect of absorbents on SO, removal efficiency
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