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Aminated PONF—g—GMA ion exchange fabrics were synthesized by radiation induced graft

copolymerization. Hybrid ion exchange fabrics combined with aminated PONF—g-GMA fabrics and
anionic ion exchange resin were also fabricated by hot melt adhesion method and then their adsorption
properties were investigated. lon exchange capacity of the hybrid ion exchange fabrics was higher
than ion exchange fabric and was lower than bead resin. The maximum value was 4.18 meq/g.
Adsorption breakthrough time for vanadium of the hybrid ion exchange fabric was 550 min, which was
faster than bead resin but slower than fibrous ion exchanger. The Breakthrough time of the hybrid ion
exchange fabrics gets longer with increasing pH. The initial breakthrough time occurred around 400
min with increasing vanadium concentration.

Keywords : vanadium adsorption, aminated hybrid ion exchange fabric, radiation induced graft
polymerization.
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Table 1. Basic Properties of PE/PP Hybrid Fabrics

Diameter Elongation Specific tension

Matrix ~ Ratio (um) (%) (g/d)

PE/PP 1/1 20 30 5.5

Table 2. Synthesis Conditions of PONF-g-GMA Copolymer and
Aminated Ion Exchange Fabrics
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dose  rate gGMA  time
(%) (KGy) KGyhr) — v/v%) K) DG(%)  (min)
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Figure 1. Scheme of web spray for hybrid ion exchange
fabric. (1) Hotmelt hopper, (2) Spray nozzle, (3) Hot com—
pressed air line, (4) IER, (5) Compressor, and (6) Roller.
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Figure 2. Scheme of adsorption process using column bed.

Table 3. Adsorption Parameters for Vanadium Ion in the Aqueous
Solution by Aminated PONF-g-GMA Ion Exchange Fabrics

Temperature pH  Concentration Flow rate Amount of
(K) (10~* mol/L) (mL/min)  HIEF(g)
283 3 2.5 4
293 5 5.0 6 0.15
313 7 10 8

“Hybrid ion exchange fabric.
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Figure 3. Reaction mechanism for (a) grafting, (b) func—
tionalization, and (c) adsorption.
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Figure 4. Effect of GMA concentration and total dose on the
degree of grafting.
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Figure 6. ATR FT~IR spectra of ion exchange fabrics. (a)
PONF, (b) PONF—g—-GMA, and (c) aminated PONF~g—GMA.
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Table 4. Experimental Results for Aminated PONF-g-GMA Ion
Exchange Fabrics

IEC Nitrogen content Water content

Materials (meg/) X107 () (%)
PONF - 4,27 2.09
PONF—-g—GMA - 9.6 5.61
Ton IEF* 2.0 1638.6 10.15
Exchanger  Resin 4.7 3710.7 18.17
HIEF 4.18 32247 16.41

“Ton exchange fabric.

1.04

0.8+

0.6

G

0.4

0.2

0.0

T T T T T T T T
-100 0 100 200 300 400 500 600 700 800
Time (min)

Figure 7. Adsorption breakthrough curves for vanadium by
various ion exchangers(R 400: Amberlite IRA 400, R 96:
Amberlite IRA 96).
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Figure 8. Effect of pH on the adsorption breakthrough curves
of vanadium by hybrid ion exchange fabrics.
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Figure 9. Effect of concentration on the adsorption break—
through of vanadium by hybrid ion exchange fabrics.
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Figure 10. Adsorption breakthrough curves for vanadium at
different temperature.
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Figure 11. Effect of flow rate on the adsorption breakthrough
of vanadium by hybrid ion exchange fabrics.

D) F58AY TUZESE WA 2AR| SIS S8t
Rom g2 w5t T wet Foeedth 2k GMAS]
57t 16 wt%, ZAREe] 3 KGyolM TdZESS Al 110%
£ vERIch

2) ofIgkE ofIglA|2] Fitoll wt 217] thEA veRktow,
tjefEjlofrio] HoledErolninc} ofmslgo] = Vel
W JHEZES 110%04 olgke-& Al 70%E et

3) ol913} PONF-g-GMA 33 o]2wgk A9l olews &
ZFE ol w3 ARET 21, 8|=Rik= WA UERon] o]
g g9} 382 Al 4.18 meq/g, 16.4%°)30Th

4) B3 o]t AR vhks F2E ) 107 o|F shart A
gl om, njuAtEch W24 AU AR o] w AR T}
= ol = WhgE Bl 3, whbEe] ERwehs pHY) Yot
el wet syt whEA YR St Sl ek F2kt
= 107 AR w2A] [P glon, T3 40 Z718
2} gA|zto] ZolAEs AFS B3k

AR 2 & d7E 2006 A ERAd A AT
Atgdell elal FaE gl o ool ZAEH

20 e s

1. S. Trusta, M. P. Pina, M. Menendez, and J. Santamaria, J.
Catal., 179, 400 (1998).

2. S. Scire, S. Minico, C. Crisafulli, and S. Galvagno, Catal.
Commun., 2, 229 (2001).

3. F. L. Khan and A. K. Ghoshal, J. Loss., 13, 527 (2000).

4. K. J. Beak, S. B. Lee, I. K. Hong and J. D. Lee, Appl
Chem., 6, 496 (2002).

5.M. C.Kim and J. S. Shin, Anal. Sci. Tech., 19, 422 (2006).

6. S. M. Oh, J. Korean Society of Environmental Administration,



10.

11.

12.

o)l w g 42|& 43 PONF-g—GMA High Loading 2°l22 8 452

9, 407 (2003).

. M. A. Centeno, M. Paulis, M. Montes, and J. A. Odriozola,

Appl. Catal. B: Environ., 61, 177 (2005).

. A. G. Chmielewski, T. S. Urbaski, and W. Migda, Hydro—

metallurgy, 45, 333 (1997).

. A. G. Chmielewski, K. Zwolifiski, W. Palyska, W. Migdal,

7. Liptiski, and K. Paluch, Polish Pat., 1478 (1989).

L. Minelli, E. Veschetti, S. Giammanco, G. Mancini, and M.
Ottaviani, Microchem. J., 67, 83 (2000).

K. Kustin, D. L. Levine, G. C. McLeod, and W. A. Curby,
Biol. Bull., 150. 426 (1976).

P. Henry and A. Van Lierde, Hydrometallurgy, 48, 73
(1998).

13

14

15.

16.

17.

18.

g

4 9 vhtE B3

¢ 321

ook
dim

. J. K. Chio, C.Y.Lee, H. S. Yang, and Y. C. Nho, Appl. Chem.,
3,1 (1999).

. S. H. Chio, Y. H, Jeong, J. J. Reong Ryoo, and K. P. Lee,

Radiat. Phys. Chem., 60, 503 (2001).

T. S. Hwang, S. A. Lee, and M. J. Lee, Polymer (Korea),

26, 53 (200D).

1. H. Cho, N. S. Kwak, P. H. Kang, Y. C. Nho, and T. S.

Hwang, Polymer (Korea), 30, 217 (2006).

K. Pyrzynska and T. Wierzbicki, Anal. Chim. Acta, 540,

91 (2005).

A. Denizli, B. salih, M. Y. Arica, K. Kesenci, V. Hasirci,

and E. Piskin, J. Chromatogr. A, 758, 217 (1997).

Polymer (Korea), Vol. 31, No. 4, 2007



