AF7HA Gzl Aol BelA, sheb i ow odd 5 °

Polymer (Korea), Vol. 32, No. 1, pp 43—48, 2008

Slo|EHEgHX| Poly(styrene-co-DVB) MZE3| 20|2u g X[ &M U EMN

Wyl e . gy’
et vjo] @ S48, *re s Bty Feluistu R4 % AT AE (NCRO)
(20079 8¢ 299 A<, 20079 12¢ 249 A=)

Synthesis of Sulfonated Poly(styrene-co-DVB)
Hyper Branched Cationic Exchange Resin and Its Properties

Ki-Wan Baek, Bong-Yeol Yeom*, and Taek-Sung Hwang’
School of Applied Chemistry and Biological Engineering, College of Engineering,

Chungnam National University, Daejeon 305—764, Korea
* Nonwovens Cooperative Research Center, North Carolina State University,
Raleigh, NC 27695—-8301, USA
(Recerved August 29, 2007, Accepted December 24, 2007)

2 2 A7 dg F38 o]83ste] sfo]¥BalR] poly (styrene—co—divinylbenzene) (©]3} PSDZ 33h

gHdslaL, o8 AEs}elo] o]t §5o] & Yol udHE AT w3 FT-IR, 'H-NMR, ¥ GPC
NE& Foto] stolsH x| PSD o] 3tAle] Al gl % ER1E SIgith stelHHMA] PSDE] EAFFH
A% DVBE ofo] S71skel mt B S7akslom, 242 Hujgte] 9410 g/mold 338 cPE WERsiT] st
ZhA ] ofo] kgl wEl whe& st SRl e, PSD2] fallis 48Helal, DVB 57t 0.1 mol%ell
A1 8ul 100 mLell 22 go] §38ll=iek sl sto]gBWx] PSD o] 2w ghA|e] &7 o] 2wt §5-2 HE
2719 slego] Frglel whet S7veki o, ZHE FHdl 18.2%, 4.6 mea/golltl FE] W YA gt &3lo]
40+ oldlell A2] 100% o]Fo itk

Abstract : In this study, the hyper branched poly (styrene—co—divinylbenzene) (PSD) was synthesized
by bulk polymerization and the cationic exchanger with high ion exchange capacity was prepared by
sulfonation. The structure of hyper branched PSD ion exchanger was investigated by FT—IR, 'H-NMR
spectroscopy, and GPC analysis. The molecular weight, viscosity of hyper branched PSD increased
with DVB content, which have the maximum values of 9410 g/mol and 338 cP, respectively. And the
reaction rate also increased with cross—linker content. As DVB content increased, the solubility of
PSD decreased having the maximum value of 22 g with 0.1 mol% DVB. The water content and ion
exchange capacity of the hyper branched PSD ion exchanger increased with the amount of sulfuric
group. Their maximum values were 18.2% and 4.6 meq/g, respectively. The adsorption of copper and
nickel ion was completed within 40 min.

Keywords : hyper branched PSD, high functionalized sulfonation, high ion exchange capacity, metal
adsorption.
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Figure 1. Schematic diagram of synthetic reactor; 1. Motor, 2.
Mechanical stirrer, 3. Nitrogen inlet, 4. Reflux condenser, 5. Water
bath.

Table 1. Synthetic Conditions of PSD

Styrene(mol) DVB(x10 ?mol) Temperature (‘C) BPO(g)
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Figure 2. Effect of DVB concentration and reaction temperature
on the conversion.
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Figure 3. FT—IR spectra of (a) polystyrene, (b) PSD, and (c)
sulfonated PSD ion exchanger.
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Figure 4. "H-NMR spectra of (a) PSD and (b) sulfonated PSD
ion exchanger.

Table 2. Molecular Characteristics of PSD

DVB M, M, M, 1M,

(mole%) 60 ¢ 70 ' 80 T 60 C 70 T 80 T (at80 C)

0.5 6410 5910 5540 2210 1950 1610 3.4
1.0 7120 6520 6200 2640 2130 1678 3.7
1.5 8600 7580 7050 3030 2340 1722 4.1
2.0 9410 8350 8860 3460 2820 1978 4.5

olHBUMA] o] 2wEA|e] NMR AFEF C # Figure 4(b) oA B
= vtel 2] Figure 4 (a) oA & 5 91 OH7 ]l &g 5=2.0
ppm 78] A|ZE- 97} YER = Z10% Kol AHEs] Hige] €]
$F stolH HlA] o] 2w A7 IS BRI = Stk
Slojm 22| PSDL| EXf2f £X. DVB 71uA|e) 5 2 Hke-&
55 WA T sfolH B A PSDE WAFES GPCE 4]
sl 2 A7} Table 291 YRt Qltk Table 204 X vl
o] slolHH x| PSDE] % HtAFE (17,) & 80 CellA
5540~88600]31°H, 7t =7}t Skl wet DVBE E%7} 2.0
mole%”7H = T7Fhes A¥E Balth Bdh EH AR (7)) &
1610~1978% T3 AR WA Yelsta, FA 2%
(M, /M) = DVBY] 557t S713te] whe} 3.4~4.5% vl bAl
WESHE Z10F Kot §/3% Slo]HHlx] PSD2] EAle] Eard
S 28 RIS = QIQIk ek BAlRRS: 257t Skl wet 7
=t ©o]= Figure 39] A3kgolx] A3t vk} o] PSDe]
% Sl nhE s W) wiEo® AlgE ik
SlojmE2Hx| PSDS| MEEH. 2 Aol A A3 slo]H Bl

A Az Al PSDO] A7) ddst A el vle- T3 Wi
2 Ag3i} wEbA] 2 AT @433t PSDE] AEE S43
=gl 1 A2} Figure 59 YERY Utk Figure 5= DVB $%
o] W slolHBx| PSDL] AEWE=E e J8=2 Figure
594 Hi= nke}l o] slolHBdx] PSDe] M DVBY %
7} sobdel wit Mg Aow Frlslglon, sdxdelA] vhg2

2o|M, 43278 #Al1%, 20089

400{ —=—50°C
—o—60°C

300

200

Viscosity (cP)

1004

0.0 05 1.0 15 2.0
DVB(mol%)

Figure 5. Effect of DVB concentration and reaction temperature
on the viscosity of PSD.
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Figure 6. Effect of DVB concentration on the solubility for NMP
(100 mL) and swelling ratio for water.
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Figure 7. Effect of DVB concentration on the thermal properties;
at (a) 0.0, () 0.1, (c) 0.5, (d) 1.0, and (e) 2.0 mole.
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Figure 8. Effect of contact time on the adsorption of NiZ* and
Cu®" by electrospun ion exchanger (initial concentration of metals,
100 ppm; amount of electrospun ion exchanger, 0.15 g; tem—
perature, 25 C : pH 7).

Table 3. Thermal Properties of Hyper Branched PSD

Thermal properties

DVB — : :
(mol%) Initial degrada&lon Weight loss
temperature (C) (%)
0.1 250 70
0.5 280 60
1.0 300 55
2.0 350 50
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Table 4. Water Content and Ion Exchange Capacity of Sulfonated
Hyper Branched PSD

Sulfonation Water IEC (meg/g)
time(min)  content(%) 5vA~N%  10v~N% 20 v/v%
10 13.6 3.25 3.82 4.20
20 16.5 4.15 4.27 3.80
30 18.2 4.60 4.40 3.50
60 17.0 4.25 4.25 2.80
90 17.2 4.30 3.80 2.60
120 17.5 4.50 3.75 2.30
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