Polymer(Korea) Vol 25, No. 1, pp 49-55 (2001)

E-beam FEAPHo) &% SAPP-g-(AN/St) A3 oLz
4 2 4w F354

}99t - vbnd - PP
ddgz gepgda, (F)dolx F
(200012 1049 239 )

Synthesis of SAPP-g-(AN/St) Fibrous Ion-Exchanger by
E-beam Pre-irradiation and Their Adsorption Properties for Uranium Ion

Taek-Sung Hwang', Jin-Won Park, and Kwang-Young Kim*
Department of Chemical Engineering, Chungnam National University, Taejon 305-764, Korea
*ACE Lap. Inc., Taejon 305380, Korea
Yo-mail : tshwang @cuvic.chungnam.ac.kr
(Recetved October 23, 2000)

2 o} u]dA 93l olzd= e} AEjAE E-beam ARARY ] o FelZa3A 44
of 22xE WgAlA PP-g-(AN/St) ZZHME AZY ¥ o=247|9} €&/ & =93
o)@sA olLRPLFE AZsIYT. T ESL G o olzdIUEY] o] A4y
48 ZF7PIKed Ho 101.1%°192 Hd op|=X434-2 7.2 mmol/golAth. £E 4{-48
olegmM o] 27] QEH L5+ 120 TolNT HrE2 FTFUA ol o =84 30| F71
F& Zasgan €E380] IVRFE Fvtske 4% Jeldt. APP-g-AN, SPP-gSt,
ASPP-g-(AN/St) olem @il ey F4e 242} 124, 34, 38 mg/goldleon] HF {4
e o 50A1Zkolth $eke H3 APEA, € HYA $AHE ol nghd) (ASPP-g-(AN/
St)E U0 ol diste S8 4%e ud.

ABSTRACT: The bi-functional ion exchangers, SAPP-g-(AN/St) were synthesized with
mixed vinyl monomers (acrylonitrile and styrene) onto PP fabric by the pre-irradiation graft-
ing with E-beam and its subsequent amidoximination and sulfonation. The degree of grafting
of PP-g-(AN/St) was increased with decreasing acrylonitrile composition in the mixed mo-
nomers. The water uptake of copolymers increased with decreasing in the amidoxime ratio in
the copolymers and increased by sulfonation, but decreased by amidoximation. The UO,%*
adsorption capacity of SPP-g-St, APP-g-AN, and SAPP-g-(AN/St) were 12.4, 340, and 38.
0 mg/g, respectively and the optimum adsorption time is about 50 hrs. As a result of uranium
adsorption, the synthesized ion exchanger, which we obtained have also good affinity toward
the adsorption or chelating with UQ,?* ions.
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E-beam AZAbgo] o % SAPP-g-(AN/St) 4#% oleRdAM &4 % 3% FA5A

Table 1. Monomer Feed Ratios for the Prepara-
tion of PP-g-(AN/St) at §5°C for 5 hrs

No. PP(g) acrylonitrile (vol%) styrene (vol%)
1 10 100 0
2 10 90 10
3 10 80 20
4 10 70 30
5 10 60 40
6 10 50 50
7 10 40 60
8 10 30 70
9 10 20 80

10 10 10 90
11 10 0 100
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Figure 2. Relationship of Degree of Grafting and
amount of amidoxime groups according to the mono-
mer composition.
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Figure 3. FT-IR spectra of different PP graft copoly-
mers prepared by using different comonomer mix-
tures: (a) AN: St (80: 20), (b) AN: St (50:50), and (c)
AN : St (20:80). Grafting conditions : radiation dose,
15 Mrad.
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Figure 4. FT-IR spectra of different PP graft copoly-
mers prepared by functionalization: (a) PP-g-(AN/St),
{b) APP-g-(AN/St), and (c) SAPP-g-(AN/St). Graft-
ing conditions : Monomer composition, AN:St (70:
30): radiation dose, 15 Mrad.
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Figure 5. TGA thermograms of (a) PP trunk fiber,

(b) PP-g(AN/St), () APP-g-(AN/St), and (d)

SAPP-g(AN/St). Grafting conditions: AN: St(70:

30): radiation dose, 15 Mrad.
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Figure 6. Water uptake (%) of copolymers according
to the functionalization. Grafting conditions: AN: St
(70 : 30): radiation dose, 15 Mrad.
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Figure 7. Adsorption capacities of Uranium ion ac-
cording to time. Adsorption conditions: batch process,
pH 8, degree of grafting 70%, AN:St (70:30).

g eI SE8 ol eaBAe ekl o
B FAYo] R olfE SEWII) Yo Y
JdA s2islol $eHest @Yol Bolsht &
4¢] pHE 7.8~83208 FYAREst Wold XEY
Ho| golsA @) WEolT. vl opl=84717
¥4 clensqs A% $ehs oles FEYAo
golgha Ae FAAo| olspy] AEo 2 ARHY
.
E@ & 97 A9 Egawa $|° PE Yo} AN
& FZUAT =SIE SUAA 85 F 92
FF% A8e 99 Ao} vixd AYL vy

4 £

E-beam AzAPYe] 2|8 ASPP-g-(AN/St) °]
Lag AHE BT $ehE olkd A {3
e @ FAE goksd oy 2o

1. 358A e 2T ESL FEFAQUA St Jo)
Z71tel wel Hd) 101.0% 7R F7hsied ol
=2AHEe 7.2~07 mmol/go 2 Ais= AY
& ¥y

2. PP-g-(AN/St) 338Ae 27] Q8 2=
£ 9 300 TOIUR o=y R &AWL =
¥ SAPP-g-(AN/St) Hd#4 olendds 27|
QEs) 2x7) 9 120 CE FA%HA

3. PP-g-(AN/St) 4#% ol 22 @A 9] 582
ol =3l ol Ao Fishs AHE U

Polymer(Korea) Vol. 25, No. 1, January 2001



E-beam AZAPfol o SAPP-g-(AN/St) 4#4 oleadAe] #4 R 23w FA54

eion] &3} vgd o3 H¥Ho= F7kshs
A %& Jepd

4. $-2hgolee] {¥{F& SPP-gSt, APP-g
AN 3 ASPP-g(AN/St) oleng df9 F3%
£ 712} 124, 34, 38 mg/gelA.o ASPP-g-(AN/
St7t 73 S5 8 FAFe F3ANe
Z71gd @l of 50AAN FF3 Frleed
I olFME At Tk A ABY FHE B
At

Al @ o] dFe IHAWIeH/H
(KISTEP)®] “99 98 A7AY 33483 A"
o] A2 $Ysglen oo =P

= UL -

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

2. M. Suzuki, T. Fuji, and S. Tanaka, Rep. Sprc. Proj.
Res. Energy, 49 (1987).

3. M. Suzuki, K Chihara, M. Fujimoto, H. Yagi, and A.
Wada, Bull. Seawater Soc. Japan, 39, 152 (1985).

4. T. S. Hwang, J. K Park, S. K Hong, H T. Shin, and
Y. C. Nho, Kor. J. Mat. Research, 6, 761 (1996).

2ol A257A A1z 20014 1€

5. H. Egawa, Polymer Processing Japan, 32, 38 (1983).

6. T. Sugo and K. Saito, Membrane, 71, 58 (1990).

7. K. M. El-Salmawi, A. M. El-Naggar, H. M. Said, and
A. H. Zaharan, Polymer International, 42, 225 (1997).

8. A. M. Dessouki, N. H. Taher, and M. B. El-Arnaouty,
Polymer International, 45, 67 (1998).

" 9. M. H Zohdy, S. M. Sahar, M. S. Hassan, E. M. Khalil,

M. El-Hossamy, and A. M. El-Naggar, Polymer Degra-
dation & Stability, 63, 187 (1999).

10. A. C. Patel, R. B. Brahmbhatt, P. V. C. Rao, K. V. Rao,
and S. Devi, Euro. Polym. J., 36, 2477 (2000).

11. T. Kawai, K Saito, K. Sugita, T. Kawakami, J. Kanno,
A. Katakai, N. Seko, and T. Sugo, Radi. Phys and
Chem., 59, 405 (2000).

12. S. H. Choi and Y. C. Nho, Radi. Phys. & Chem., 57, 187
(2000).

13. S. H. Choi and Y. C. Nho, Radi. Phys. & Chem., 88, 157
(2000).

14 K. S. Huh and G. S. Suh, J of the Korean Inst. of
Chem. Engineers, 29, 63 (1991).

15. O. H. Kwon, Y. C. Nho, and H. S. Yang, J. of Korean
Ind. & Eng. Chemistry, 8, 934 (1997).

16. T. S. Hwang, D. S. Hwang, and Y. C. Nho, Polymer
(Korea), 24, 174 (2000).

17. M. M. Nasef, Polymer Degradation & Stability, 68, 231
(2000).

55



