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2ste] dgAe] Eu)E galdte] AN-co— (MMA/IA) S F4338ty, 4 W of 28] A= PAN
AHE AIE3lste] PANAl s olEndAdfE skt =9t gt ol waidRo
Tz, B53E, olend g BXAF, MAF B4 5L Ak OI%EEMH Soléng
L2 [A9 mole FFo] Frpdte] W} 4.5~4.2 meq/glE WA, o|LumEgaEs
1.8~2.2 meq/g O R Z7lsh= A Bk A EE 223 el 1AY) ¥eko] 0.008 mol%7HA]
Z718t9] 216 kg/em?’E FHulghs YR, AN-po-(MMA/IA) 0| 2R @A Y BZAF &4 A
Co(I & Ni(ID+E pH 5-6F<14 e Bgy, CrdDE pH 3~-4°14 Azgks Jekich
= TR APl dgA FF ARA Crd > Co(D) > Ni(IDY w22 HA¥%&
e

ABSTRACT : In In order to remove harmful trace elements such as Co2+, Ni?*, CrZO72_ from
water, we synthesized AN—co— (MMA/IA) accprding to various mole ratio of monomers and
spun by wet—spinning. And multi—functiongl PAN ion exchangers were prepared by
hydrolysis. We observed structure, degree of functionalization, ion exchange capacity,
distribution coefficient and mechanical properti¢s for ion exchanger. Anion exchange capacity
decreased in 4.5~4.2 meq/g with increasing of [A content and cation exchange capacity
increased in 1.8~2.2 meq/g. Tensile strength of the ion exchanger increased up to 0.008
mol% IA content and appeared maximum valye by 216 kg/cm? Distribution coefficient for
AN-co-(MMA/IA) ion exchanger appeared maximum value for Co(II), Ni(II) in pH 5—6 range
and for Cr(II) in pH 3 -4 range. And the ads¢rption capacity was in the order of Cr(Ill) >
Co(Il) > Ni(Il) for multicomponent in continuous process.

Keywords - AN-co-(MMA/IA), multifunctional PAN lon exchanger, hydrolysis, transition elements.

Z2lH A254d A6% 20014 1149

765



Feag - oo} - FAE

M B2
LY P Sl $ool, Had
& AzYelE E7em LB} SelolaHE 4
fol £AE B 2 BHER Adn 0 A2
FYHoE Yo 8ol o|FoiA: ULk =@

PANAl AR AR ol Alokxr]E 7B o] r-
ray, E-beam, E2t=r} 5 #o|z2 A4AA1717] A
gt energy source o1&, ©@3d] MRVt O R R
FHERAZNE 2t oA kol ndAE $EE &
Atk PANE ¢ze] g4 2 eshd PANo] zt
i 9 AlebeZ](- CN) 7} - COOH, - CONHy,
-COHNH 522 7l 1, 712EA17](-CO0H)
€ % dEEHo] e Folet n@AES 3,
-CONHp 59 o9 =7 Sol&wdA 285 3tA
doh g Abge JellAl PAN Af7F 83lE o]
Alobr]e] ZhpRael 23 8 A7V QA9 2
& ek #5719 AFAR T1le] ofH Y A
Folzu@A e FAol o, 7t2FA] Tem =
D}%h'& o) o) ek MREE F7] 037 HEe o]
SAZAM G & SAE #=rh webd PAN

N FJ
r

Froll Ay ol e WAV E EYSH] HslAl=

-]
=3
PAN A §4A eZar)e ke gol7]E A2

dlo} iEAA FTEAE S

]
4
julo 3'.9,
4; ir
o i
THE
el B
b n T
o B
ol 2
o o 1IN
X g ooz
- i S Lo
:o‘g:
o
Hu
e
F
T
(m

Yol whgAo] & MAL MMA %—% FEatol
JprEale) g3 FFEBANS 585
Chin 52 PANA M55 dA15
2EA)7Ie olnELHTIE R] o}oq zz4 Ta
we ATE TR vk A ER D Lee T
plasma, UVS} 22 FelfA g o]gste] PAN A4
E /Hdstel ANge F7hARL ATFE AW
% b

5 0l5g 7lAste] Aol %—;%—@ T;—i#oﬂ #

ng
I,
R
o
g
rlo
U
=
Z
A
o
O
l_
ng
-]
i
flio
N
)
=
o]
o,
N
b do

PAN 4R A%l LPF7IE =%
of the Qe 33 ¥ Adskn A
Gl PANA 452 T B

o] #5715 EUT ol

AT sl dAolth
et & ATl E A

Cre0/%” 59 fdlel2g Hexon F2 A7

7] $lgto} olE ol e FH

A G4 OIi"ﬁW%% sAPos ARgS

Ao ZuE sto] FAdskAch =3 S

]2 7 &3+-9] ?i *Jr%ib_:‘% gl fsto]

WA, ol e ERETF 52 Aagon, olg &y
2 43 g4 =dg TS

Al et 2 AFex FEEAE AME acrylo-
nitrile (AN), methylmethacrylate (MMA) % itaconic
acid(JA)+= Sigma Chemical Co,. Ltd9] EFA)okS A}
g5, FAAR ARES poly(vinyla cohol)
(PVA)2 Junsei Chem. CoAMY) 53A19kS ARSI
3, 7AANAIQ  2,2'-azobis (isobutyronitrile) (AIBN) &
Hayash Pure Chem.AF2] S8A12kS ARSIt HC,
HeSO4& Junsei ChemicalAl Alekg ARESIT, 7]k
o] gl Aok BF T AFAIRRS A §lo] ARESE
Act.

CEERI9] MH. AN®F MMAS] FAl= 22t 75 C
o ¥ 7 ¥ 01 N NaOH F4943} 0.1 N
HsPOy 78802 33l HA MAste] Z+ g
el FRE0] e selE2FA=A SETAAE A
At BLEDE THANA P AAT F F
2z Bysto] ARESITh K JAL 50 CellA
oebgR AAA st AFH Azste] AHE-EkGITh

F=stalel st wub), Wz, Alg 9 Aas

Y77F FAE 1 Lo47 Sk 3% dio-
xane/H;O ?Z—?J’%“HE‘ gy o7l ANo tist
MMA, 1AS] ZH|2 3t W, &3 hEky 7]

% 03 mol% AIBNS 9 PVA, H,S0,2 29%
3 AnABeREA 60 TAH 5 B wnksled
ARG, WS F AYEE ook PAN S
g 8549 ¥ dues 3
2 ARE F oAl 50 T BB

23] ARHD oA &

S RIREL

Polymer (Korea) Vol. 25, No. 6, November 2001



7heae] e AN—co— (MMA/IA) thas4d

HAME W
Mol AL §49% THRHE DMPe £3)
AlA 10 wt% 9 Axd T AHAA EEAES
gk & AR S E3ke] PAN A6-8 Az
oluf =£9] AAL 0.2 mm, VAEL 23 m/min, T3
272 H,0/DMF (85/15 vol %) & 8o WISt
53t 2. AR Aot g AbbEE)
sto] FEE2RA7I7F 298 e ol nddG
£ Az3] d3lo] 15 g PAN AH9 1 M H.S0,
500 mLE wHt7|7b §-&g Zepade] ¥i 50 ©
oA 3AIZE Bt wRlshAA] sERsEiginh vheF
& 2 FE3] AAHsta, 50 T o)A
AFAzsle] o] 3N FE TSIk
FT-R AMEZ 2N I3 A5 F2E g
71 #1819 Perkin Elmer FT-1R spectrometer&
AMg-Ste] KBr R e g AL 34 32, resolution
4 em™'2 st} 3 4000~400 cm !t H YA A
Ay FA8%Th
CHN 2IAEAM 33t ©

24% ABAow gl

o
o
ek

& ]
e

o

w5t

A3}7] $13ke3 Yanaco CHN
Coder MT-3EA dA4R47|2 A 48 393
ol He& 28712 AMESFS1 08 54 15 mL/min

o8 §fo AlgE darA FFEe] FFA7Ia Al

& :
AR Z|AX 24 2M. Fadael g8 Az
g ol2w R dAEE B ARES ZH)
83t InstronAte] Series IX universal testing
machine (UTM) & A3t full scale 25 g, load
cell 500 g, cross head speed€ 20 mm/min®] %
£ a4t A2 7IAE EAE &I
ol2maez =" ArRae I8
AN—co-1A A4 ol&udAe ol2nggars
otw 7] ¢ 0.1 N NaOH$} 0.1 N HCl %%
Abgstol HAslginh Sol L EFe dolir] ¢
sl FAA olewFA 0.1 g2 100 mL 42HS
2o Y 0.1 N NaCH 50 mLE o] 24417
RESE F, 459 10 mLE #4319 0.1 N HCIZ 3
kL, o A1) & o83t o] 2mEFS AAret
At} w3 kol 2@ EEHE S Y3l A7 1
g€ 100 mL HZFZeksFe] Y 0.1 N HCl 50 mL
£ 7Fet kel & 0.1 N NaOH ¥58doz x4

o
o wg o

12

Z2/M A25¥ #6x 20014 11€

el em@A) T4 0 0P dolFs AT

= = = °

s

4 [ "

NHC! x-HCL_ THCL x Ny, on* -Ha
1000 ¥, o 1000

o) 53
o] &1 #-g2k(meg/g) = mp 1000
g drysample
_ meg. ion exchange capacity (1)

g of dry ion exchanger

A7 Nuaon ¥ Vaos= 242t o] 2 8hef Algd
FABIEFS 2% Frol Buoly Ny B Vg

& Zbt A gol AHgE Pare) we sl 2ulE

54 AN-co-1A F/-& EA o]
Fole FEATE FA3] skl 100 mL 4
Z+EH AL 0.1 g9 o2 ugRE B of7|of Al

© 23t 20 ppm Ni(ID, Co(Il) 2 Cr(ID €< 50 mL

£ 718t % 0.1 N HCI-NH OH ¢%&0% pH
g 2~100% 2E3I 6217 F wHkEisich o)
& By 2uAA ATNE BAS T HFge 4
stal o|2HE BEEASE IR

ol HHE o] &8 EIATe i B
& dotnry] fsted Cr(D), Ni() &gz
Ni(ID, Co(Il) EFgN] F A5l 3 7t o]&
9 FAAEE FBGY olW 100 mL g9
a1 g2 No. 4 o] &wgAlE o]&slo] pH 404
batch process® 64)7F B2k $3fsl3ic)

AN-co-IA2] B35 SEAE. AN—o-TA ]2 3
A9 F5% ool HFd FALFTE Lotnr] gl
A7 1 cm, A0 15 cm AP AE 1 g& TR
3 u|FEIE 0] &3ko] 20 ppm Ni(Il), Co(ll) 2
Cr(l) 4& #% 3 mL/min, &% 25 CZ &/
A U HHoE 10 mLe ANEE 23 F ICP-
MS #4& E3lo] o) dilgo FANES AE

siit.

[Ujo

Zo W D

K

AN-co-(MMANA) SSERIS] x=glol. Askre 2
g FEdgel didr HA¥ FA5E Ad AN—co-

(MMA/IA) FZ8AE Figure 19 whe wizh)&g

767



ot
i)
oX

CHj

1
CHy=CHCN + CH-_F(;

COOCH,
(Acrylonitrile)  (Methylmethacrylate)

50°C, 6hr | Dioxane/H,0

H CH;
|

- o] lo} - B

CHy=C - COOH
I
CH;- COOH
(Itaconic acid)

COOH

~{CHy— C-)A(CH2 C*)M(CH2 c~)«wwv

CN coocm

50°C | H8O/H0-

coa
|
C=NH" C-NH, ", CHy-
! | . [ |
“oH . 0
Tautomer

COOH C=N

CH; COOH '

CH,

COOCH;

50°C | HSO,/H,0

\I/\

C-OH C-NH,
[}
(8] OH &)

C=NH
|

coo CH;
|

CH;- COOH C=N COOCH;

Figure 1. Reaction mechanism o? AN - co-(MMA/IA) ion exchanger.
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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 :1A] c T N 0
copolymer 67.45 549 2604 082
Ton exchanger (IEC) 65.21 539 21.07 8.33
No. 2 copolymer 66.16 546 2567 271
7 IEC 64.43 6.62 18.10 10.85
No.3 copolymer 6558 5.41 2516 3.89
" IEC 64.37 6.42 1824 11.75
No. 4 copolymer 65.21 5.39 2527 4.13
" IEC 63.92 6.94 17.18 12.00
No.5 copolymer 63.17 6.09 2620 555
U IEC 6351 7.16 1539 12.75
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
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IAY] §&o| 71l wet SVishs A3S Hch
oA Fol2uEEFo| Fhshs olft 1A Fgo)
S71el met ANS] o] Zraste] AR 7l
o o3l YA otl7|e] o] Padtr] wjFol,
ol mEEFo| FIeh= ol CN 7hwalel 2%
—COOH719) =949} 1A9] 3 Sl 2J$F iminodiacetic
acid719] o] F7187] gt o g AtsE Q] olg
dik= 49 2R Ao}l & X AFE 2
Ak

el 71 24 HaAbel 8 Aze He
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Figure 3. Relationship between ion—exchange capa—
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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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