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Abstract : Ton exchange fibers, high functionalized onto hybrid polyolefine fiber's surface, were
synthesized by p—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 1.0X107*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

A glo] Argsiit. 8 ofvis) HES-A|2F© F methylamine,
ethylamine, ethylenediamine, ethyltriamine< Aldrich A}
E5 Alekg 42 AHgssit

PE/PP-g-GMA SZEH|2| &Y. o}vlE Jolendifs 3
A3317] g3ted Co® — A (AECL type C—188)& ol g3l & %
AMAERE RIFR AA 7)R38lelA Figure 13 22 343 RE37)
£ o]&3lo] IAZE FFEsIch 35H W2 FA 2
g/m”e] PE/PP B¢ A& ¥AEE 5x5 cm 27)2 Hdshi
T A4, Axg F GMA dEA7E 270 100 mL A5l
Yy, Al AP F Table 29 22 APFZAS A 1
E IFEAE A d=AlE GMAE ARgsisiod wt
F 9 FEA RS A8l Hsted FeSO, - TH0E &
7bela, WhsEIAR dAze] Skl Wrlsly TS E FF
% wrge Fasch

g & AEE soxhlet FAE o83t HEEE Sz 24
AlZE AFIT A EE o] Bol&4E ofr] ¥ WIEAHE &
33k, 50 C HF LB 2447 5 AZX F FAE 54
(Do FFTAY THYZERS AL

)

T

o S

N

oo |H

Ay

Degree of grafting(%) =

-W.
il 9 %100 (1)
W,

0

Z

)

o] 74

i

e}

o

A71M, Wosk W 247 T2 E W
dch

S 2l oftlEt HiS. Y% PE/PP-g-GMA &5 2A
oF71E EUT udey ofulst o|2uddRE Y] A

3} methylamine, ethylamine, ethylenediamine, triethyl—

o

1. N4 gas

2.Gas infet

3.Gas outlet

4. Reactor

5. Monomer solution
6. Water bath

Figure 1. Scheme for graft copolymerization apparatus.

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

Total  Dose Ratio of  Mohr’s
H2SO,

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

Methanol 10

Ethanol 30 1.0
10~40 1 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
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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
Ion exchanger 7.52 25.65
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Table 4. Result for Elemental Analysis of Fibrous Ion Exchanger

Degree of  Degree of

grafting(%) amination(%) Ni%) Cl%) HCB) O%)

Trunk polymer - - - 7715 1265 999
50 - ~ 7552 11.08 13.18

100 - - 7193 995 1848

PPPE-g=GMA 129 - - 6813 932 20113
200 - ~ 6613 889 24.37

150 29 113 67.94 950 2100

Aminated 150 73272 6711 975 2037
PP/PE—g-GMA 150 79 291 67.00 9.22 2003
150 87 306 6628 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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polymer, (b) PE/PP—g—GMA, and (c) fibrous ion exchanger.
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