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Abstract : In this study, adsorption properties of oxidized NO by plasma using aminated polyolefin—g—
GMA hybrid anion exchange fibers were investigated. The maximum conversion of NO; by plasma was
49% at the conditions of 200 ppm NO, 10% O and 30 L/min of flow rate. The adsorption content for
NO3 of hybrid anion exchange fibers increased with increasing the swelling ratio and the highest value
was 1.5 g H,O/g IEF. The adsorption of NO2 by hybrid anion exchange fibers were very fast until 10
min and reached its maximum value of 80% at 120 min. lon exchange capacity of hybrid anion ex—
change fibers increased with increasing the swelling ratio and it showed the highest 0.6 mmol/g IEF
values at L/D=5. The adsorption isotherm model for hybrid anion exchange fibers were closer to
Freundlich than Langmuir adsorption isotherm model. It was shown that adsorption of the multi—

molecular layer was dominant.

Keywords : hybrid anion exchange fibers, plasma oxidation, NOx, adsorption isotherm model, multi—

molecular layer.
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Figure 1. Scheme for continuous adsorption bed of ion ex—
changer. (1) Ion exchange column, (2) gas bomb, (3) MFC,
(4) gas analyzer, (5) plasma equipment, (6) data acquisition
system, and (7) vent.
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Table 1. Conditions of Plasma Oxidation and Adsorption of NO,
and SO,

Plasma Input gas condition Adsorption condition
power O NO SO,  Gasflowrate Swelling ratio s
W) @  (pm)  (ppm) {L/mn)  (@HO/gIER)
15 5~10 150~350 - 30 - -
15 10 150~350 - 20~40 - -
15 10 200 - 30 05~20 -
15 10 200 - 30 1.5 1.0~5.0
15 10 200 500 30 - -
15 10 200 200~1000 30 1.5 2.5
*L/D=column length/diameter.
Concentration of SO = A-B)xC 10)
(Wx2)

o37)A, Ax= AR¥ EF sodium thiosulfate] #3|, = A7
2 A=y A5E ¥F sodium thiosulfate?] 32 Vel
o, (= sodium thiosulfate®] &%, Wi AR 23, 2} 2&=
thiosulfate ¢+ monosulfite®] F% ¥1& Uehd Holct.

NO, BAME : 2 AFoMe Setamt Ao 2 Asl A
T NOool gt F24EE gty ST 9% N0 E2k4
ol Al= Table 13} Zo] BAPEAS] B %, #% T #== 4t
49 FEE HIAA 9ealith w3 AR FAIELE o)
g AT FRe 8o o] Jhx FEl nXE JEE
BlAF Table 13 7282 AP=A dlox 9F %9 o] w3
Z sl 108 A= SHT) BEAII F 7] AYs
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Figure 2. Effect of NO concentration on the removal efficiency
for different O» contents in NO gas : (@) 5% O: ; () 8%
0 (m 10% Os.
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Figure 3. Plot of NO; conversion vs. NO concentration at 25 C
(flow rate=30 L/min) for different Oz contents in NO gas.
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Figure 4. Plot of NO2 conversion vs. NO concentration at
25 T in 8% Oy for different folw rates.
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Figure 5. Effect of NO concentration on the removal efficiency
for oxidized NO treated in 8% O for different folw rates.
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Figure 6. The adsorption of NO; by hybrid anion exchange
fibers of different water content-at 25 C(g HxO/g IEF)
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Figure 7. The adsorption of NO; by hybrid anion exchange
fibers of different Z/D: () 1.0; (@ 1.5; () 2.0; (a) 25;
(A) 5.0.
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Figure 8. Adsorption curves for 97 ppm NOy with (a) 3 kinds
of mixed gases and (b) 3 levels of SO..
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Figure 9. Effect of (a) swelling ratio and (b) Z/D on the ion
exchange capacity.

T8 Lo EAlske i FHEkE ¥ o]5o] B3
S5 Wl ol 253} X3EE AEE Peit) Figure 9%
ZA ulg Wzl BE E3gold wEEA FEE

g W 210 = Figure 9(a) oA R vle} Zo] 8ol &
7Ferel| whet o)L wE 85 1.5 mmol/g IEF7HA Z7131%5.0
w, 71 o)de] ghpegollAlE AL dAdsgltt XS Figure 9(b)
£ 58Sl w2 Ay 3 9] Wsle] mE NO; 9o &
gkl HM3HE plotdt Ao|th Figure 9(b) oA Hi= nlel o)
AR Ly 255 7RI eH, L/D=5%A 0.6 mmol/g
IEF9] o] w8t -8 vjehf3ict.

39 Figure 102 SO, % H3lel W& o] 2w # HH-2 o]
g g8 AE3 dyjo|t), B gEiZold N0 734 ol2ugh
L3RS 0,02 mmol/g IEFC.E 72 dAslor, S0.2 e
e} 1.0 mmol/g IEF o|it} E37}A0 et o] wE 532 o
Y 7hxof HlE) B 52 S-S YEUSIEY o= Figure
goljA) Mgl ufel 7o) 50,2 0|23} AEe] A T g
NO; B} A vehhs o2 AlgEed 3k S0,9 527}
S7VETE S0.9 FAEFH 7] F2E8Ee] FU1818]
= o] S0.9 w=7F 71l ulet wke-Ado] 2 S0,9] &3
o] W=A MYP=7] WF oz AEFHTh

S2ga ndl Bihgole widgel A 7kxel digt E2A%
& A7) Yle] B350l wede gl & Ak} 1A
A2 T2 FAEAE shie] FaCAME sl EAke &
ZA k= Langmuir 223 7 %) F24A9) 7-9-)1 Freundlich

Ky

Polymer(Korea), Vol. 30, No. 4, 2006



296 Z9l3 - 7}
TS olg3le] ool A (1) (12) 22 nEsISi
abC
— e 11
e an
Q =KC (12
oq71M, Qa= FFFOIH, abs Langmuir A<, G H¥%F

&, K n& Freundlich <& viebd otk
< T 249 spEE Fa7] Sls HaAt

Figure 11 5253

=H-E o]g3l] Jehd 1eZo|tk Figure 11(@)+= 1/Q. vs

4 T T T T —T
—|-NO2
—@-502
—d— Gas Mixture
3F 4
2k 4

Ton exchange capacity
(mmol NOy/g IEF)

600 800

SOz (ppm)

Figure 10. Effect of gas concentrations on the ion exchange
capacity.

400

200 1000 1200

0.6 T T T
/;CE; y =0.0886x + 0.442
E@ 0.5 E
<
.
—
0.4 ) ) o
0.0 0.5 1.0 1.5 2.0
1/C.(L/mmol)
(a)
0.9 T T T
= 0.1032x +0.6094
0.8 B
<
=

0.7

5
In G
(b)
Figure 11. Linear fitting of 1/Q. vs 1/G.(@) and In Q. vs In
C.(b) by least square method.

o
w

1.0 2.0 2.5

E2lH, A304d A43, 2006

5 gy
24 5 T T T
2.0 b
® 15 1
:
3 1.0 1
0.5 b
T Langmuir isotherm
—O— Experimental data
OO ) ) —Fr?undhch isotherm
0 2 4 6 8
Ce(mmol/L)

Figure 12. Plots of measured data and adsorption isotherm
models on the hybrid anion exchange fiber at 25 T.

/G 71€7] 9 EE-E 831 Langmuir 552 299 s}
g g pE Z¥Z 73k 7o)l Figure 11(b) ¥ Freundlich 52

TR s=Y K & 78] 93 In @ vs In GO 7187)

2 HEe kS vjeld Aot Zizke) el tigddie] dof
A AL 2137 (14) e YERIITE
1 1
=0.0883-—+0.442 (13)
Qe Ce
InQ, =0.6094+0.1032-InC, (14)

[e]

f53

H

TEEE B A FARFE 4o
|5t Aol Figure 12614 K whe}
fﬁ%o]i TRl FHES FF

g A7 Langmuir 5252 Z45
“°ﬂ yr} 7piglon, 0]3—;—‘3 Freundhch
TEE BESole oM

02 FEEE & S ol 2 ‘?"ﬂ"ﬂ—i &
'LO] s }71] ek 2e #UE ¢ AN

293} oo WE steluly gt 5
g 5% 4+ 9rk

Figure 12& o434
A Sesd uy As
ol & "—rLC’ﬂH A=
st By AT
=3 Freundhch
S252 7do

R =]

,E_—r
=

=0 &% O
Xy,

1 ATolA]

ol

2}-.©
2

tHEAEE2]
3t Freundlich

E3te] o]

b

okl

Lo

m{ov

X
2.
L_l:l
=L
zsl-_r

mloTEJ

=

e 3dd 24

352 A PSR Sl 39T Y
g0l wiliel Sekush Aol AU NOw) FHAEE
nFeHE 1 AR T gk

1) Zepart Ao 99 At F74e) wek NO A
E§ 9 N0, el Zkslon, AL BN V1A #
go] Wekol me} NO2) AeHao] F71skic

2) Bggole TR NO, FHE S5gol FH85% 3
Setgon, Em §4a9 F7l Wek F2u A7) A
9.

3) 5 sEeld el $8 olews 519
(D)7 FHE5E NO,8| B3] Adson, LD=5%



Bggole BRG] Fehant g Ad N0 FHE4

ek 400%-oM Ao 80% EF&el Hich

4) NOx, SOx8] 3 71A42] %ol 8o gAge] 27
10871X) B4} o9 wEA] 213E %o T o)FolM S0.9)
57t VR ZTsiglnh EE U R BAIgle] 108
ool 2% F&o] g5 Eick

5) Bggole mei#e ol2udgse LD=5Y u )
0.6 mmol/g IEFQ! Ao & Yegon FTo e o|&ws &
22 N2 2% 0.02 mmol/g IEF, S0z 7% ¢F 1.0 mmol/g
[EFo)3ith 87k~ tist o] u s g3k S0.9) 557}t 2715
of uje} FrlsIsict

6) T49 Hgole wIdfolMe F&L Langmuir 525
2 290t} Freundlich 5282 Zdof 77k o, ol Ziz
HE 2 Aol Fake thErEoa e F2bo] $AgHA 2
AL A 4 33k

o

#ZARR 2 B A7 20059 FAIHE AY T Vs
73] ARl o] FRHRLCH o]o] A=

AnEs

1. T. S. Hwang, Y. S. Kim, J. W. Park, and H. K. Lee, J. Ind.
Eng. Chem., 10, 139 (2004)

2. S. H. Lee, K. C. Chung, J. W. Kim, M. C. Shin, and H. S.
Lee, Analytical Science and Technology, 15, 256 (2002).

3. H. Bosch and F. Janssen, Catalysis Today, 2, 2369 (1988).

4.

10.

11.

12.

13.

297

M. Rea and K. Yan, Energization of pulse corona induced
chemical processes, Springer—Verlag Pub. Co., Berlin
Heidelberg, 191 (1993).

. A. Chakrabarti, A. Mizuno, K. Shimizu, T. Matsuoka, and

S. Furuta, /EEE Trans. Ind, Appl., 31, 500 (1994).

. Y. L. M. Creyghton, E. M. van Veldhuizen, and W. R.

Rutgers, Electrical and optical study of pulsed positive
corona, Springer—Verlag Pub. Co., Berlin Heidelberg, 205
(1993).

. S. ]. Scott, A long life, high repetition rate electron beam

source, Springer—Verlag Pub. Co., Berlin Heidelberg, 339
(1993).

. S. Pekarek, J. Rosenkranz, and H. Lonekova, Generation

of electron beam for technological processes, Springer—
Verlag Pub. Co., Berlin Heidelberg, 345 (1993).

. W. C. Fernelius, L. P. Hammett, and H. H. Williams, Jon

exhcnage, McGraw—Hill, New York, 1962.

S. L. Lee, K. C. Cho, and C. K. Shin, J. Korea Socrety of
Environmental Administration, 5, 429 (1999).

1. H. Cho, N. S. Kwak, P. H. Kang, Y. C. Nho, and T. S.
Hwang, Polymer, 30, 3 (2006).

J. Y. Park, Y. S. Koh, J. D. Lee, S. D. Son, S. H. Park,
and H. S. Koh, K/IEEME, 51, 406 (1999).

Y. S. Kim, T. S. Hwang, H. K. Lee, J. W. Park, and S. M.
Kim, J. Ind. Eng. Chem., 10, 504 (2004).

. T. S. Hwang, J. H. Lee, and M. J. Lee, Polymer, 25, 451

(2001).

Polymer (Korea), Vol. 30, No. 4, 2006



