T
vy
@
o
3
A
«
IE
ffo
S
ojo
s
J

5 Foll Y& °lF ol AEE T/MIA o159 A7t 2

Polymer (Korea), Vol. 30, No. 4, pp 305—310, 2006

Wi7|e - e osB - gy’
Fgoieia Fous ALATHR, FFTAGGATL P SEATY
(2006 2€ 239 4, 2006 5€ 114 A=)

Synthesis of Hybrid Cation Exchange Fibers by
E-Beam Preirradiation and Their Adsorption Properties for Metal lons

Ki-Wan Baek, Young Chang Nho*, and Taek-Sung Hwang'
School of Advanced Materials Engineering, College of Engineering,
Chungnam National University, Daejeon 305— 764, Korea
* Korea Atomic Energy Research Institute, Daejeon 305—600, Korea

(Received February 23, 2006,accepted May 11, 2006)

]

B Az AZALE o]43le] PE/PPS PET 3R 7]Alell AEAlE T2 E 353 slo] Ejtedole mE
5= AT FEEAY) JHTESL AR BAl w50} 80%d 123%0]%00 HEEEL A
FE 70%°14 3.3 mmol/g °1R e 1 o]FoM 2 syt lgich e AR AT 71Ad Bl 25 @A
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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.

Keywords : hybrid cation exchange fibers, e—beam preirradiation, calcium, magnesium, adsorption,
rate constant, activation energy.
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Table 1. Basic Properties of Hybrid Fiber

PE/PP, PET
11

Sp. Tension (g/d)
5.5

Elongation (%)
30

Diameter (um)
20
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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 Conditions for Hybrid Cation Exchange Fibers
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Graft copolymer”

Fine fibrous ion exchanger’

p’g;;rrril;r Styrjiutlon (v/v%) Sulphuric acid ~ Mohr’s salt Solution (v/v%)
() Methanol M) (x107°M) Chlorosulfonic acid Dichloroethane
monomer
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

“Total dose =25 Mrad; Irradiation time=3 min; Reaction temperature=60 . ‘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 (¢) ion exchange fiber.
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Figure 4. Effect of total does on the tensile strength.

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

Table 3. Adsorption Rate Constants and Ion Exchange Capacity
Obtained from Kinetic Approach

Solution Calcium Magnesium
Tem?f{r)at“re 283 298 313 283 298 313
k; x 103
(jmg-1y 1188 1152 11.04 11.88 11.64 11.28
& 40.14 41.08 42.83 45.01 4554 47.06
(mg/g)
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