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Abstract :
copolymerization. Hybrid ion exchange fabrics combined with aminated PONF—g—GMA fabrics and

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

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

Matrix  Ratio Diameter Elongation Specific tension
(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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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.

F3lo] AlRE A0 o] S AIE AFES Ao F
29 15 mL/min® 2 3} A 5E Z53d T5A1A 2F AlgEe)
A 40] i*é% el

sl 4

o] ol 2w S %@ﬂ?ﬁt}. 01%ﬂ; 5L %Z*o}ﬂ 918ted
Z¥ Sole wIdRE No R AlHstal, THTE
Se] & WA 22k Aﬂx*ﬂ 70 C 78% Bold 2417 1%
3t &, A/ 0.1 g2 250 mL 4A2hEZekade] ¥ 0.1 N HCl &

89 100 mLE A7lskar Ao)A 24417F whksle] el =
DAL HES 5 AFS 40 mLE 25819 0.1 N NaOH %+&
Hoz HAAsIon A (3)& ARSI ol2wdl §4S At

Stk

(o]

gl

(

(Vier X Nise) = 2.5 % (Vo X Nyaon)
weight of sample

IEC (meq/g) = (3)

AZNA, Vet Teorss 2736l AR HC1Y NaOHS H-3jo]H,
N2t Mo =2 555 Vet

T3k Fde Ol%ﬂ%‘rﬂ]J FEIEES ANDALS] Moisture
Analyzer Model : MX—50)% o]-g3lo] =43sl9ich

FT-IR AHIEZ] BA H]—/K]—/\ ‘l— ] g]gﬂ Rk o]_u §]_ PONF—
g—GMA o]2u3st A2 T-23RIS- g5l FT-IR AFEY &
25 313} A"EY 248 Shimatzu FT—IR spectrometer (IRP
restige—21) 2 ©]&3lo] ATR "ol 2] 4000~400 cm ™' ¥

9ol scan number 32, resolution 4 cm ' O& dlo] RE A|E
o] ~TlEY BAMS s}

25t o|2uel MQ HAIZo| T tg—/\]_ﬁ }J\}Oﬂ o]gH 61—/k—]5] /H
4 ol wEAle] Amberlite IRA 96 ©]2w 3t 445 SHIE web
spray el 8l A1 AR o] a1 Tk FEAA
B} o|lewdl A4S AzsAn). B3k o|ewst /\E-ll_'_'_é_ PS>
21319} Figure 13} 22 web sprayg ©
g—GMA o]2u% FA o] YA JHES T¥ 5 S of7]

e

o M= ol $AE 1E HANT F QH 2gelE Fib)
A HIE G2 Al RAEe] WA F AHTI)E vl 5

A% SRR B olLmd Ahg Ao

‘Water bath
Solution
Pump
Column
Fractio vial

S

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.

Oﬂ 50 mLE &
LY #Hste] 248 T3 FFdes Al
o} 22 20%150 mm
4 S Z78k 25%x107
~1.0%10"° mol/L WhtE EFge Axsha &%, #5458 W
TE FAAFE 3o o) FAAA FAEAS Table 33
2k F2L 0] 108 770w gl ARg BHskL o5
Thermo Jarrell AshAFe] ICP (Model : Atomscom 25) 2 #4
Bc.

2

0

}

IEE

Kl

ol

FY AR AR, GMAS]
5 288t Figure 33 22 HFSARE Fd 1HZE I35
AE sk, @AY skl WmE IFEAL] I ZELS]
W3E LAlEREEl 1 A3} Figure 49 YERASIHE Figure
48 AR VRS dElste] e B EAIY GMA F5¢t
T ESY] IAE YER Z 02 Figure 49014 ¥ wkel
o] AR ZAfEo] S718E PONF—g—GMA 358412 13
TESL o] o= AINE APH o Z FIEI on, GMA
o] 57 15 wtelA Aol 110%9) 1= EE-S vehhch'

PONF-g-GMA ng*7‘<1|°I

rlo I

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



318

g
H,c:c‘
C*O*CHK‘ CH,
CH, Il 0 ]
I o H2C7C CH—CH -
%chft‘ CH;—CH; —_—
H /m n MeOH ‘
HC—C— ‘c 0— CH<‘
(@)
i o
et ool s, e e,
cH, e—
I DMF, Nal CcH, OH
H,C—C—C—0—CHj | |
H || H,C—C—C—0—CH;CH-CH.
o H ||
o A
(b)
i
%Hﬁ*C%—PCHzﬁCH‘)*
[ /m
CH, OH
| | Complex
l-l,cfgf‘(‘7707(‘115(71-1—042 /
A
Vanadium ion
©

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 (¢) aminated PONF—g—GMA.
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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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