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Abstract : The hybrid cation exchange fibers using graft copolymer of styrene onto PE/PP with PET
trunk polymers were synthesized by electron beam preirradiation. The degree of grafting showed
123% value at 80% concentration of styrene. And also, amount of sulfonyl group in the ion exchanger
was showed 3.3 mmol/g at 70% concentration of styrene and their values were constant after 70%.
The tensile strength for fibers was lower than trunk fibers, and their value of ion exchange fibers were
also below than copolymer. It was 0.206 kgf/mm? value. The breakthrough time for Ca and Mg ions of
hybrid cation exchange fibers were increased with the increase in the pH and temperature. The
breakthrough of Mg was slower the mixture than single Mg solution. Adsorption rate constant for Ca,
Mg ions and maximum ion exchange capacity were 0.012, 0.011 L/mg + h and 47.06, 42.83 mg/g, and
also, activation energies were 2169 and 1534 J/mol, respectively.
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Table 1. Basic Properties of Hybrid Fiber

PE/PP,PET  Diameter (um)
1/1 20

Sp. Tension (g/d)
55

Elongation (%)
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Figure 1. Schematic diagram of adsorption column bed. (1)
Sample, (2) water bath, (3) pump, (4) column bed, (5) rege—
neration reserver, (6) removal tank, and (7) fraction vial.
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Table 2. Synthetic Conditionsfor Hybrid Cation Exchange Fibers
Graft copolymer? Fine fibrous ion exchanger®
Trunk ; ;
Dolomer — rS;)(leutlon(V/V%) Sulphuric acid  Mohr's salt Solution (v/v%)
(2) mosrllomer Methanol M) (x107°M) Chlorosulfonic acid Dichloroethane
12 50 50 0.10 1.0 5 95
12 60 40 0.10 1.0 5 95
12 70 30 0.10 1.0 5 95
12 80 20 0.10 1.0 5 95
12 90 10 0.10 1.0 5 95
12 100 0 0.10 1.0 5 95

aTotal dose =25 Mrad; Irradiation time=3 min; Reaction temperature=60 C. "Reaction time =120 min; Reaction temperature=25 C.
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Figure 2. Effect of styrene concentration on the degree of
grafting, and amount of sulfonyl group.
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Figure 3. ATR—FTIR spectra for (a) trunk polymer, (b) co—
polymer, and (c) ion exchange fiber.
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Figure 4. Effect of total does on the tensile strength.
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Figure 5. SEM photographs of trunk polymer (a), copolymer (b),
and ion exchange fiber(c).
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Figure 6. Effect of temperature on the adsorption of calcium
and magnesium ions by hybrid cation exchange fibers.
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Figure 7. Effect of pH on the adsorption of calcium and ma—
gnesium ions by hybrid cation exchange fibers.
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Figure 8. Breakthrough curves for calcium and magnesium ions
by hybrid cation exchange fibers in the mixture.

Figure 7ol 2= sl o] 245 o] 29) B, phrk Z7kaes
Fatjat A7ko] A VEken] sl ol Lk EF AEe

woIT) 7, 2 oleo] miilg ol 2urt B pH 27
FARPe ek ARle] WA ek ol whg-gele)

pH7} S5 9 U] S 0} 20) 517} ol 745 o] 23}
g slelk Aol ol o) el sl
o wkplr ol.9] B9 EHBHe] Al thehh
50 o123} el v o ARA
3t Figure 8 3ol & waHIfE ol§81o] pHe| sl
W B 89 Uele] Lt sl o] 20 EAAES vek
W eIt Figure ol 1= vlsh o] 23} ol-1ul o129

FAATS W ool Z174e) ol that FAAT fAke
Ae weieh e Azte) ol diet ERAES Wl gl
A wek shakAe) 718717k AR o wot 48] Fs
7} ol o= 1& o 5 giek. ol Figure 73} & RO &

eI WIS o] 5 olol M2 8l ello ol

3} 7o) T Ag ol FASF wEY] wizo R AR E It
gi,“,d_l% £ 3 2 o|l2nE & Figures 9, 102 &
ool wekdre] 2, vidls ddgelelr 2 wisl
k=t 6}01 S5 el wE WS T A Yl

Ho) o]2w3 FAREHS T3] gt m(G/C-1D <& AE$
ZF(W el sl =AIs éi}o]\:‘r Figures 9, 1004 ®i= vle} 2
o] &g 1o WE In(GY/C-1)9 S AFAoz vepsto
), o] AMe 718719 AHo A WSEE AE (k) S Hof
ol B (q) & AXYE A3} Table 30I4 B ule} o] &2+
WSOl WS- 27} ZTeE SRR sl o, o]
w3k gL Soel=s AS B o|gA vk xr) So)et

o

&3 85o) Z78H= o] 8= Figure 69 Azox] &
257t S7VE A3t A7t SRl WS
TS v)A)7] W EOE AR E I
A2 M3} of|LX|. Figure 112 Figures 9, 109 7]
=7125Y Z+% vl ool tist 8435} oluAE At
a7 f18te] In ki 1/77¢] IAIE YR Zlo|th Figure 11
oA K= wkel Zo] ¥ widlge A3} o= 77
2169¢} 1534 J/molZ 22 8493} Aux]7}F A R

2 4
o2 30 -

ok

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



310 7] 9} - 1)

In(Cy/C-1)

—4 1 1 1 1 [
1000 1200 1400 1600 1800 2000 2200

V(mL)

Figure 9. Kinetics approach result with temperature change
in calcium ion.
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Figure 10. Kinetics approach result with temperature change
in magnesium ion.

Table 3. Adsorption Rate Congtants and 1on Exchange Capacity
Obtained from Kinetic Approach

Solution Calcium Magnesium
Tem‘zf{r)ature 283 298 313 283 298 313
ki x10°
(Ljmg-m 1188 1152 11.04 1188 11.64 11.28
d 40.14 41.08 42.83 45.01 4554 47.06
(mg/g)
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Figure 11. Kinetics of adsorption for calcium and magnesium
ions.

kgf/ mm*2 S| Uepstout 34 o7 EAX T BE 2 U
ER} 374 8ol Atk s 93tk

3) AT Bgtakold wiMdfe] Z+r 9 vkl o]l o

T2} AlTR pH, 257t S7FEE ol o, £3 4o

o] 7% & gdo wld) vl SR =4 e

) W Ao 2 9wkl o) oish SR A

}0.012, 0.011 L/mg - h o]glen, Huf o] &wst S

feko 7zt 47.06, 42.83 mg/g, A3} oUAE= 247 2169,

ZAR| 2 s 20061 A7 ]ERA Ak TP

of 9Jato] aE|lon o]of] FA=F Ut}

ret

g

I

1. E. Yildiz, A. Nuhoglu, B. Keskinler, G. Akay, and B. Farisglu,
Desalination, 159, 139 (2003).

. N. Ogata, J. Atom Energ. Soc. Japan, 10, 672 (1968).

. E. A. Jdid and P. Blazy, Sea Technol., 25, 701 (1990).

. S. H. Cho, K. C. Kim, and J. S. Oh, J. KSEE, 18, 333 (1996).

. W. H. Hoell, CARIX Process—A Novel Approach to De—
salination by Ion Exchange, Technomic Publishing Co.,
Pennsylvania, U.S.A., 1995.

6. R. R. Harries, The Role of pH Ion Exchange Kinetics, lon
Exchange for Industry, Ellis Horwood Limited, Chichester,
1988.

7. N. S. Kwak, T. S. Hwang, S. M. Kim, Y. K. Yang, and K.
S. Kang, Polymer (Korea), 28, 397, (2004)

8. H. C. Thomas, A Problem in kinetics, Academy of Science,
New York, 1948.

9. H. J. Fornwalt and R. A. Hutchins, Chem. Eng., 73, 179 (1966).

10. E. Trommsdorff, H. Kohle, and P. Lagally, Markomol. Chem.,

1, 169 (1948).
11. J. S. Park and Y. C. Nho, Polymer (Korea), 22, 47 (1998).
12 A. M. Wachinski and J. E. Etzel, Environmental lon Exchange,
Lewis Publishers, New York, 1997.

O &~ W N



