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29 HEE 100~200 ppm, & 0.6~1.0 m/sec, FEZ 30~90 RH%E 3lo] SO, 32k
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ABSTRACT : The purpose of this research is to absorb and remove sulfur dioxide existing in
the air by using ion exchange non—woven fabric. So we found out very appropriate condition
of anionic exchange fabric scrubber by measuring amount of SO adsorption under the
atmosphere that concentration, velocity, and humidity was 100~200 ppm, 0.6~1.0 m/sec,
and 30~90 RH%, respectively. lon exchange capacity of ion exchanger showed the

maximum value, 3.75 meq/g at pH 4, and adsorption equilibrium time was the maximum value,

30 h when gas velocity was 0.6 m/sec, moreover, at 80 C, adsorption equilibrium time
tended to decrease more than 10 h. When concentration was 200 ppm, while reaction speed
between SO, and ligand of fibrous ion exchanger was getting faster, adsorption break point
had a tendency to get faster as well. In addition, when relative humidity in the scrubber was
90%, adsorption efficiency was 7.6%/h that seemed to be 30% higher than 4.6%/h coming
from the condition that relative humidity had been 30%, and it was totally absorbed under 5
wt% NaOH solution in 5 minutes.

Keywords : scrubber, fibrousion exchanger, sulfur dioxide, swelling ratio, adsorption capacity.
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Table 1. Basic Properties of Fiban AK-22 Ion Ex-
changer

material Fiban AK—22
matrix Acrylic
function group —NH, —NH,, —COOH
surface density (g¢/m ) 542.2
ion exchange capacity (meg/g) 8.5~6.0 (-NH, ~NH;)
> 1 (=COOH)
water uptake (gn,0/g) 1.0~2.0
filament diameter () 20~40

Polymer (Korea) Vol. 26, No. 5, September 2002



BRI Soleme A ~TNE o3 S0, FASA

Regeneration solution tank
Fibrous ion exchanger
Pump

Compressar

Flow meter

Control panel

[Wlizing chambe

fam Mo

g wHg wesel olAAMAS ASIPO,  olewd §FL AN

AFgslo] Z2A-o] ThsslesE AA ST (,apa(,lty(meq/g)—( Vaaon X NMyaor) =5 Ve X Nye) (2)
Yre =8, 32 - A 344 Fiban AK—-22 Al FA

ol2w 3 Af2 WHAol SOz9 F2el A= o

e PR o] BEge A olew ©}7]4 NHCI, VHCES k8ol w2 55}

8 Afo Beee 48] delol AA%e] Az EAT A5 mL ©]9, NNaOH ¥ VNaOH:= 7

e HAS ZAH3I T B o] &R0 24417 AAAT 2t FASIGER] m2T s LHE FASUE

T Ao doless AR & FAE SPn A1) F mL ol

< o] &sto] A o] 2n A WEES Attt AUEES FF. S04 AulFE7F S3e] nlA|

= o0

03??}—% olr 7| 1“0‘}01 Lee 5ot Wiel ojs) u
swelling volume of copolymer (1) E] ](W = o]-_» CaClg _é_;q ;IE]_EE.X]_% o]%_s]-o:]
apparent volume of drycoplymer _
S028 #4551 L/minE ko] 581 A F

A CaCl, Zreel BAIS =Asto] 2(3)ef 23

1m

Swelling Ratio(S.R.) =

olemet 8% =5 oleud Afo olLud & _
B g LS HYE Fool olLup gy 5 0w (relatve humidity: oI5 RE)E S5
Ptk $H AR QRS 104 FASIEF 5
FREE IS AHEte] OH-forme2 A &3] RH=CaCl, 74 Z7}% (W=w)/Xx100  (3)
ge ER5% F40 B WA AFen 70 T
A Az Azd £ APFE P PR X=Eoxax_—x18
F 250 mL AZEEATC W thE 0.1 N 94t
2 % B3/ 100 mL JEF A|x3t g45 W o714 W: &% A CaCly, 29 7A
24X7F A HHol o2/ F A5 10 ml Wi E% F 2 1
2 BHee AErgesl ANeke YW 01 N 4 x: %%7]%(mmg)
AFUEF BELdon AFsn 4@l o5l at ¥7)E AL ol

E2H A26W A53E 2002¥ 94 663



Table 2. Adsorption Condition of Ion Exchange Sc-
rubber

parameter values
inlet temperature (C) 20, 40, 60, 80
concentration (ppm) 100, 150, 200
velocity (m/s) 0.6,0.8, 1

desorption solvent (5 wt%) NaOH, Na,CO3 Na,ClO
desorption Flow rate (L/mm) 20

m
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Table 3. Measured Swelling Ratio of Fibrous AK-
22 Fibrous Ion-exchanger in NaOH, Na,CO; and
Na,ClO

solvent NaOH Na,CO3 Na,CIO
swelling ratio (g/g) 7.21 7.13 7.02
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Figure 2. Anion exchange capacity as a function of
pH.
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Figure 3. Normalized breakthrough curve for sul—
fur dioxide on Fiban AK—22 ion exchanger in di—
fference of velocity. (Co : Inlet concentration, C :
outlet concentration) (H) : 0.6 m/sec, (@) : 0.8
m/sec, (A) : 1.0 m/sec.
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Figure 4. Normalized breakthrough curve for
sulfur dioxide on Fiban AK—22 ion exchanger
in difference of temperature.(ll) : 20 C, (@) :
50 C, (a) : 80 C.
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composition of Fiban AK—22 (%)
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after adsorption

concentration
of SO, gas
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150 ppm 49.87 6.45 16.83 4.31 2254
200 ppm 49.87 6.44 16.83 4.25 22.61
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Figure 8. SEM Photographs of Fiban AK—22 Ion—
exchanger before and after adsorption of sulfur
dioxide.
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Figure 9. EDX patterns for Fiban AK—-22 ion—
exchanger before (a) and after (b) adsorption.
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