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ABSTRACT We synthesized HPP—g—GMA copolymer using pre—irradiation method by E—
beam and aminated HPP—g—GMA using amination reaction. Degree of grafting increased with
increasing GMA monomer concentration and showed the maximum value of 130% at 1.46 M of
GMA. The degree of amination incresed with increasing the degree of grafting. When the
degree of grafting was 100%, degree of amination showed the maximum value of 37.4%. The
ion exchange capacity of aminated HPP—g—GMA was about 3.78 meqg/g, and it showed
remarkable adsorption ability of hollow fiber ion exchanger. Through the BET analysis, the
surface area of aminated HPP—g—GMA was 54.83 m?/g and the mean pore size was 26 A.
These showed the decrease of surface area and the slight increase of the mean pore size.
SEM results show that the thickness of fiber increased after the step of reaction and there
pore blocking phenomena was not observed. The aminated HPP—g—GMA was synthesized
successfully and found to be suitable for the adsorption and separation of anion.
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Table 1. Synthetic Conditions of HPP-g-GMA 40 45
Copolymer by E-Beam Accelator

10 g 200 mL 24
GMA monomer Mohfgs salt sulforic acid ) .10 wi%
(mole) (x 107" mole) (M)
1 1.10 0.5 0.1 70 80 24
2 1.28 0.5 0.1 . HPP—g—-GMA
3 1.46 0.5 0.1 CE Instrument (model :
4 1.65 0.5 0.1 EA 1110) CHN
5 1.83 0.5 0.1
6 2.01 0.5 0.1 !
7 2.19 0.5 0.1
8 1.83 0 0.1 202
9 1.83 1.0 0.1 HPP—g—GMA
10 1.83 1.5 0.1
11 1.83 0.5 0 24 '
12 1.83 0.5 0.05 (water uptake)
13 1.83 0.5 0.15 (&)
14 1.83 0.5 0.20
15 1.83 0.5 0.25 Wo-w
Total base : 300 mL. Atmosphere : N.. Water Uptake(%) = WW 97100 (@)
¢]
» Wy Wy
% HPP—g—GMA
hollow PP HPP—g—GMA
, 50
PE bag 10% OH-—
E—beam GMA
form
70
300 mL 0.1 N 50 mL
Mohr's salt o ’ 20 mL
0.1 N
. Table 1 3
, 50 24 (meg/g) = (50" Cyie)) - 20(Chvaon” Vivaon) 3
x % /100
(degree of graft) (1)
Chici » CNeoH
w, - W. V
Degree of Graft (%) = —%— 2" 100 @ NaoH
W, mL
Wo W Mattson
FT—IR spectrometer 4000
2 HPP—g-GMA 400 cm™ 32 , resolution
150 mL 2 4 cm™ ) KBr pellet
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Figure 1. Relationship between degree of grafting
of HPP—g—GMA copolymer and GMA monomer.
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Figure 2. Relationship between degree of grafting
of HPP—g—GMA copolymer and Mohr's salt contents.
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Figure 3. Effect of sulforic acid concentration on
the degree of grafting of HPP—g—GMA copolymer.
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Figure 4. Synthetic scheme of aminated HPP—-g—

GMA ion—exchanger.

50

40-

30-

20-

o

Yield of amination (%)

10-

40 60

80 100 120

Degree of grafting (%)

Figure 5. Relationship between yield of amination
for HPP—g—GMA copolymer and degree of grafting.
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Figure 6. FT—IR spectra of HPP—g—GMA ion—

exchangers. (a) hollow PP trunk polymer, (b)
hollow PP—g—GMA, and (c) hollow APP—g—GMA.
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Table 2. Swelling Ratio and Ion Exchange Capacity
of Aminated Hollow PP-g-GMA

swelling ratio ion exchange capacity
yield of SR. solvent SR. yield of IEC
amination (%) (g/g) (9/g) amination (%) (meaq/q)
12 321 methanol 4.12 12 0.65
18 367 ethanol 4.48 18 132
28 401 propanol 4.52 28 248
a1 44s OISO 5o 31 296
water
37 501 H0, 532 37 378
Temperature : 25
~ ~— Hollow PP fiber
&\C’/ 120+ Aminated HPP—g—GMA
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Figure 7. Relationship between relative pressure
and volume adsorbed by N, gas.

Table 2
37% 3.78 meqg/g
3.78 meqg/g
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Figure 7 data
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Figure 8. SEM photographs of Hollow PP fibrous
ion—exchanger.

GMA 54.83 m?/g,
26 hollow PP
GMA
urokinase
HPP—g-G MA
urokinase
SEM . Figure 8 hollow PP, HPP—
g—GMA  morphology
SEM . Figure 8
166

HPP—g—GMA  urokinase
Hollow PP E—beam
HPP—g—GMA
1. GMA
GMA 20%
130% ,
25%
100% .
Mohr's salt 0.5x 10~ mole,
0.1M
2.
, 100%
37.4% .
3. HPP—g—GMA
, 37.4% 5.01 g/g
HPP—g—GMA
3.78 meq/g
4. BET ,
26 ,54.83 m¥g hollow PP

5. SEM

urokinase

1. S. Sherry, “ Fibrinolysis, Thrombosis, and Hemo—
stasis” , p. 31, Philadelphia, London, 1992.
2. H. R. Lijnen and D. Collen, Tromb. Haemost., 66, 88

(1991).

3. K. H. Chung, M. W. Sunwoo, H. S. Woo, and S. B.

Polymer (Korea) Vol. 26, No. 2, March 2002



10.

11.

12.

HPP—g—GMA

Baik, Korean J. Biotechnol. Bioeng., 5, 183 (1990).

. J. R. B. Williams, Brit. J. Exp. Pathol., 32, 530 (1951).
. O. K. Albrechtsen, Acta Physiol. Scand., 39, 284

(1957).

. O. K. Albrechtsen, Brit. J. Haematol., 3, 284 (1957).
. G. H. Barlow and L. Lazer, Thromb. Res., 1, 201

1973).

. T. C. Wun, L. Ossowski, and E. Reich, J. Biol.

Chem., 257, 7262 (1982).

. W. E. Holmes, D. Pennica, M. Blaber, M. W. Rey,

W. A. Guenzler, G. J. Stettens, and H. L.
Heyneker, Biol. Technol., 3, 923 (1985).

A. D. Fletcher, N. Alkjaersig, S. Sherry, E.
Genton, J. Hirsh, and F. Bachmann, J. Lab. Clin.
Med., 64, 713 (1965).

P. G. Zaworski and G. S. Gill, 4nal. Biochem., 173,
440 (1988).

E. Bittencourt, V. Stannett, J. L. Villiams, and
H. B. Hopfenberg, J. Appl. Polym. Sci., 26, 879
(1981).

26 2 2002 3

13.

14

15.

16.

17.

18.

19.

20.

21.

22.

E. A. Hegazy, N. B. EI-Asy, A. M. Dessouki, and
M. M. Shaker, Rad. Phys. Chem., 33, 13 (1989).

J. Okamoto, T. Sugo, A. Katakai, and H. Omichi,
J. Appl. Polym. Sci., 30, 2967 (1985).

Y. C. Nho, J. S. Park, and J. H. Jin, J. Korean Ind.
Eng. Chem., 7, 946 (1996).

M. Kim and K. Saito, Rad. Phys. Chem., 57, 167
(2000).

J. S. Park and Y. C. Nho, Polymer(Korea), 22, 47
(1998).

N. Kabay, A. Katakai, and T. Sugo, Rad. Phys.
Chem., 46, 833 (1995).

T. S. Hwang, J. H. Hyok, and M. J. Lee,
Polymer(Korea), 25, 4 (2001).

M. B. S. Osman, E. A. Hegazy, A. E. B. Mostafa,
and A. M. Maksoud, Polym. Int., 36, 47 (1995).

H. M. Anasthas and V. G.caikar, React. Funct.
Polym., 27, 23 (2001).

Friedrich Helfferich,“ lon Exchang€ , McGraw—
Hill Book Company, New York, 1962.

167



