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Ion exchange fibers, high functionalized onto hybrid polyolefine fiber's surface, were

synthesized by y—ray mutual radiation. Degree of grafting(DG) of copolymer increased with in—
creasing GMA monomer concentration and the maximum rate of DG was 365% at 50 GMA. The

graft reaction occurred in polar solvent and DG was 190% maximum value in 1.0X 107> M Mohr’s salt

and 0.1 M sulfuric acid, respectively. The amination for graft copolymers varied depending on
amine reagents, and the reactivity for copolymers was highest for methylamine, and that of triethyl—
amine lowest. It was shown that water uptake and ion exchange capacities increased with increase in
the rate of amination while surface area decreased rapidly as proceeding for graft reaction and

amination.
Keywords : hybrid polyolefine fiber, high density functionalization, y—ray, mutual radiation, anion ex—
changer.
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Table 1. Basic Properties of PE/PP Hybrid Fabrics

Matrix  Ratios Diameter Elongations Specific tension
(um) (%) (g/d)
PE/PP 1/1 20 30 5.5
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Figure 1. Scheme for graft copolymerization apparatus.

Table 2. Synthetic Conditions of Graft Copolymer by y-Ray Radiation

Total  Dose Ratio of ~ Mohr’s
SENION

dose rate  Monomer Solvent monomer salt o)
(kGy) (kGy/hr) v/v%) (M)

Methanol 10

Ethanol 30 1.0
10~40 ! GMA Acetone 50 5.0 0.1~0.3

Benzene 70 10.0
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Figure 2. Reaction route for graft copolymerization by y—ray
mutual radiation.
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Figure 3. Effect of GMA concentration and total dose on the
degree of grafting.
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Figure 4. Effect of the solvents on the degree of grafting in
the copolymer.
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Figure 5. Effect of Mohr's salt and sulfuric acid on the degree
of grafting.
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Figure 8. FTIR spectra of fibrous ion exchangers. (a) trunk
polymer, (b) graft copolymer, and (c) fibrous ion exchanger.

Table 3. BET Surface Area and Average Pore Diameter of Ion Ex-
changer

BET surface area  Average pore diameter

Type

(m*/g) A
Trunk polymer 32.51 54.11
Graft copolymer 9.83 31.15
Ton exchanger 7.52 25.65
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Table 4. Result for Elemental Analysis of Fibrous Ion Exchanger

Degree of  Degree of
graf%ing(%) amingziion(%) N(%) C(%) H(%) O(%)
Trunk polymer - - - 7715 1265 9.99
50 - - 7552 11.08 13.18
100 - - 7123 995 1848
PPPE-g-GMA 5, - - 6813 932 2113
200 - - 6613 889 24.37
150 29 1.13 6794 950 21.00
Aminated 150 73 272 6711 975 20.37
PP/PE—g¢-GMA 150 79 291 67.00 9.22 20.03
150 87 3.06 66.28 9.86 20.09

Table 5. Swelling Ratio and Ion Exchange Capacity for Ion Exchanger

Amount of amines Swelling ratio Ion exchange capacity

(mmol/g) (g H:0/g) (meq/g)
1.17 2.13 3.01
2.82 2.54 3.33
3.06 2.75 3.48
3.28 2.83 3.62
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Figure 9. SEM photos of fibrous ion exchangers. (a) trunk
polymer, (b) PE/PP—g—GMA, and (c¢) fibrous ion exchanger.
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