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ABSTRACT : The ion exchange characteristic of quaternary ammonium as functional group
containing aminated acrylic fibrous ion exchanger were studied for the adsorption of linear
alkylbenzene sulfonate(LAS) in a continuous ion exchange process. The adsorption
capacities of aminated acrylic for LAS as the adsorption temperature were increased with
increasing adsorption temperature and were equilibrated at 40 C. The maximum adsorption
capacities as column packing ratio (Z/D) were obtained at L/D>2. The adsorption capacity for
LAS was increased with increasing pH and the maximum adsorption capacity as pH was
obtained at pH 7. The effects of temperature and pH were similar to those of flow rate and
concentration of LAS on the breakthrough curves, the breakthrough time and slope of
breakthrough curves decreased with increasing flow rate and concentration of LAS in
adsorption process.

Keywords : fibrous ion exchanger, linear alkylbenzene sulfonate(LAS), anionic surfactant, breakthrough curve,
continuous adsor ption process.
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Table. 1. Physicochemical Properties of Fibrous Anionic Ion-Exchanger (Fiban A-6)

trunk polymer fiber type fiber diameter (um)

functional group

exchange capacity ion selectivity

acrylic based staple 20~30

Wt

4 wa B-H 1.8~3.2 meq/g SO;;
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Table. 2. Experimental Conditions of LAS Adsorp-

tion by Column Bed
parameters range
L/D 0.5,1,2,3
concentration (ppm) 500, 1000, 2000, 3000
pH 3,5,7,9
temperature (C) 20, 30, 40, 50
flow rate (mL/min) 3, 5,10, 15
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Figure 1. Schematic diagram of adsorption column
for LAS removal.
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Figure 2. Adsorption mechanism of LAS on fi—
brous anionic ion exchanger.
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Figure 3. Effect of the column packed bed ratio
(L/D) on LAS adsorption (Adsorption condition : v
= 5 mL/min, temp. = 20 C, conc. = 1000 ppm,
pH = 5.00).
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Figure 4. Effect of the temperature profile on LAS
adsorption (Adsorption condition : /D=2, v=15
mL/min, conc. = 1000 ppm, pH = 5.00).
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Figure 5. Effect of the pH on LAS adsorption

(Adsorption condition : L/D = 2, v = 5 mL/min,
temp. = 20 C, Conc. = 1000 ppm).
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Figure 6. Effect of the concentration of LAS on
LAS adsorption (Adsorption condition : L/D = 2,
v =5 mL/min, temp. = 20 C, pH = 5.00).
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Figure 7. Effect of the flow rate of LAS on LAS
adsorption (Adsorption condition : /D = 2, conc.
= 1000 ppm, temp. = 20 C, pH = 5.00).
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Figure 8. Effect of the regeneration frepuency on
LAS adsorption (Adsorption condition : L/D = 2,

conc. = 1000 ppm, temp. = 20 C, pH = 5.00, v =
5 mL/min).
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Figure 9. The tensile strength of fibrous anionic
ion exchanger with the regeneration frepuency.
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Figure 10. FT—IR spectra of fibrous anionic ion
exchanger before and after adsorption of LAS. (a)
before and (b) after (Adsorption condition : L/D
= 2, conc. = 1000 ppm, temp. = 20 C, pH =
5.00, v=5 mL/min).

dEirel oot 5493 Aot @43 7

7_%3P7] kel LAS &2 A
d6-9 SEM 3z Azt
. Figure 11(@)+ &2 A
ek Ro 7 #s3iks
o] AT FF ¥
Bl Figure 11(h) 9] A9
Aol kel
g3k = Sl3lrk
Z& LAS ©0]0]
Fol7kA] F2E 3

rEL;SI
%Lﬁjmloﬂ z
e
fo

fuod

™
o

o 1o Ml
b

a
i
5|7
o
g2
o
o
NP =

Z o
o
ofN
)

L

o
ro
El
et
X
Ho
1o
kKl
e

(o3

et

)
=)
Mo
o
it
>
krll
i)
o A

A& B3 LA A ojwlg olT LA o] LI
5 olgste] noulg & LASol2el that
e AT e e 2o

1. 221 W3] w2 oluls} o}z AUA o]e w3
Al A" W Sl W2 LAS F2 AR

EgH A2678 Al4s 20029 7€

9] #4 % Linear Alkylbenzene Sulfonate &Zo] #3F

Figure 11. SEM photograph of fibrous anionic ion
exchanger before and after adsorption of LAS.
(a) before adsorption and (b) after adsorption
(Adsorption condition : L/D = 2, conc. = 1000
ppm, temp. = 20 C, pH = 5.00, v =5 mL/min).
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