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Co*", Ni**, Cr,0~

AN—co—(MMA/IA) ) PAN
PAN
IA. mole 45 4.2 meg/g ,
1.8 2.2 meg/g . 1A 0.008 mol%
216 kg/cm?® , AN—co—(MMAVIA)
Co( ) Ni( ) pH5-6 ,Cr( ) pH3-4

Ccr( ) > Co( ) > Ni( )

ABSTRACT In In order to remove harmful trace elements such as Co**, Ni**, Cr,0;*~ from
water, we synthesized AN—co—(MMA/IA) according to various mole ratio of monomers and
spun by wet—spinning. And multi—functional PAN ion exchangers were prepared by
hydrolysis. We observed structure, degree of functionalization, ion exchange capacity,
distribution coefficient and mechanical properties for ion exchanger. Anion exchange capacity
decreased in 4.5 4.2 meg/g with increasing of IA content and cation exchange capacity
increased in 1.8 2.2 meqg/g. Tensile strength of the ion exchanger increased up to 0.008
mol% IA content and appeared maximum value by 216 kg/cm?®. Distribution coefficient for
AN-co+(MMA/IA) ion exchanger appeared maximum value for Co( ), Ni( ) in pH 5—6 range
and for Cr( ) in pH 3—4 range. And the adsorption capacity was in the order of Cr( ) >
Co( ) > Ni( ) for multicomponent in continuous process.

Keywords : AN-co-(MMA/IA), multifunctional PAN ion exchanger, hydrolysis, transition elements.
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AN=—co—(MMA/IA)

M DMF

10 wt%
PAN
0.2 mm, 23 m/min,

H.O/DMF (85/15 vol %)

15 g PAN 1 M H,SO4
500 mL 50
3
, 50
FT-IR
Perkin Elmer FT-IR spectrometer
KBr 32, resolution
4 cm™ 4000 400 cm™
CHN
Yanaco CHN
Coder MT-3EA
He 15 mL/min
Instron Series IX universal testing

machine(UTM) full scale 25 g, load

cell 500 g, cross head speed 20 mm/min
12
AN-co-IA
0.1 N NaOH 0.1 N HCI
0.1 g 100 mL
0.1 N NaOH 50 mL 24
, 10 mL 0.1 N HCI
, @
. 1
g 100 mL 0.1 N HCI 50 mL
, 0.1 N NaOH

25 6 2001 11

o Mo - ha

H9 9000 ¥, N2OH 1000

(mefo)= — 1000

g.drysample

__meg. ion exchange capacity

@

g of dry ion exchanger
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Nuci Vel

.13—1.6 1A
AN-co-1A /
100 mL
01g
20 ppm Ni( ),Co( ) Cr( ) 50 mL
0.1 N HCI-NH4OH pH
2 10 6

CrC ), Ni( )
Ni( ), Co( )
100 mL
1g No. 4 pH 4
batch process 6
AN-co-IA . AN-co-1A
1cm, 15 cm 19
20 ppm Ni( ), Co( )
3 mL/min, 25
10 mL ICP-

Cr( )

MS

AN-co-(MMA/IA)
AN-co-

(MMA/IA) Figure 1

767



CH;

I
CHF=CHCN + CH-_r=(|3
COOCH; CH,- COOH

CHy=C - COOH
|
{Acrylonitrile)  (Methylmethacrylate) (Itaconic acid)

50°C, 6hr | Dioxane/H,0

PII CHy COOH
|
~{CHy= CIp{CHy~ CIp(CHy— C pnnn
| | |
CN COOCH; CH;- COOH

50°C | Hy8O Hy0

Coo CH;
|

© C-NHg" CHy- COOH C=N COOCH;
Il )

rh

Tautomer
50°C | HySO/HL0D
Coo CH;
|
|

C-0H C=NH C-NH, CH;- COOH C=N COOCH;
1 [ 1
O OH O

Figure 1. Reaction mechanism of AN-co-(MMA/IA) ion exchanger.

, 2240 cm™ C=N
, (-NHz, —NH), imino—diacetic , 1730 cm™
acid / , (C=0)
, Figure 2
Figure 2(b)
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Figure 2. FT—IR spectra of AN—co—(MMA/IA) co—
polymer(a) and hydrolyzed AN—co—(MMA/IA) fi—
brous ion exchanger(b) (AN/MA/IA = 0.963/0.016/
0.021(mol%)).
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Table 1. Composition of PAN Copolymers

composition of

monomer composition

PAN copolymers(%)
[AN: MA : IA] c H N 5
No.1 copolymer 6745 549 26.04 082
lon exchanger(IEC) 6521 539 21.07 833
No. 2 copolymer 66.16 546 2567 271
IEC 6443 6.62 1810 10.85
No.3 copolymer 6558 541 2516 3.89
IEC 6437 642 1824 1175
No.4 copolymer 6521 539 2527 413
IEC 6392 694 1718 12.00
No.5 copolymer 6317 6.09 2620 555
IEC 6351 7.16 1539 1275
No. 1 : AN/MMA/IA = 0.984/0.016/0.000(mol%).
No. 2 : AN/MMA/IA = 0.976/0.016/0.008.
No. 3 : AN/MMA/IA = 0.963/0.016/0.021.
No. 4 : AN/MMA/IA = 0.954/0.016/0.030.
No. 5 : AN/MMA/IA = 0.930/0.016/0.053.
1A 0.021 mol%
, 1A
AN
. AN-co—-(MMAV/IA)
0.1 N HCI 0.1 N NaOH
Figure 3 . Figure 3
IA mole
45 4.2 meqg/g
, 1.8 2.2 meqg/g
1A
1A
AN
CN
—COOH 1A iminodiacetic
acid
, Table 2 Figure 4
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Figure 3. Relationship between ion—exchange capa—
cities and IA contents in ion exchangers.
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Figure 4. The tensile strength and elongation of ion—
exchanger with various IA contents.
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Figure 5. Distribution coefficient of metal ions on
ion—exchanger according to IA contents.
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Figure 6. Distribution coefficient of metal ions on
ion—exchanger at different pH.
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Figure 7. Adsorption capacities of metal ions in
mixed solution by batch process; at pH 4.
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Figure 8. Adsorption capacities of metal ions in
mixed solution by batch process.
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Figure 9. Normalized break-through curve for Nickel,
Cobalt and Chromium ion exchanger according to
adsorption time No. 1=AN/MMA/IA:0.984/0.016/
0.000(mol%), No. 4=AN/MMA/I : 0.954/0.016/0.030.
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pH

AN-co-(MMA/IA)

2. 45 4.2 meg/g 1A
1.8 2.2
3. AN-co-(MMAVIA)
Co( ) NiC ) pH 6
Cr( ) pH3
4. No. 1 No. 4

, iminodiacetic acid

Ni( ), Co( ), Cr( )

7 wt%
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