Polymer(Korea) Vol. 22, No. 3, pp 345-351(1998)

<Z319 Poly(ether ether sulfone)?] §43} o] &% EA

SU2 - AIYE - NI - FEA
TS 2, di3eta
(1997:d 129 8% H4)

The Synthesis and Characterization of Sulfonated
Poly(ether ether sulfone) for Ton Exchange Resin

Won Keun Son, Young Jun Kim, Hae Young Seng', and Dong Cheoul Kim*
Department of Poly. Sci. and Eng., Chungnam National Univ., Taejon 305- 764, Korea
*Department of Textile Eng., Chungnam National Univ., Taejon 305-764, Korea
Ye-mail © songhy @ hanbat.chungnam.ac.kr
(Received December 8, 1997)

2 f: & A7l A poly(ether ether sulfone) (PEES)& NMP £ujo] K,CO,, dichlorophenyl
sulfone®} hydroquinone& ¥ 190 ColA 445 lth Sulfonated poly(ether ether sulfone)
(SPEES)= PEESE Zz23to g £E3e o, o|2ughesd ke o8l £#E3e A3
ZA& dold Haf wgAI7E 3417, vk 30 C, 2230 Bx7} 150 mol% o]glt). 3
HzHoez #Z3% PEESY ol2u@&e 6.1 meg/gol2lrt. 3l olem@gare gujo) =
ol F7HEE, ool YxwEv TIESE ZUkEinh. PEES7 £Z38dd) nlal feldo)
X (Te 3719 n, 7] 9esiess 2439

ABSTRACT: In this work, poly(ether ether sulfone) (PEES) was synthesized by
polymerization of dichlorophenyl sulfone and hydroquinone with potassium carbonate at 190
C in NMP. Sulfonated poly(ether ether sulfone) (SPEES) derivative was prepared by sulfo-
nating PEES with chlorosulfonic acid. The optimum conditions of the sulfonation of PEES,
were obtained by ion exchange capacity. Reaction time was 3hr, reaction temp. 30 C and
dichlorosulfonic acid concentration was 150 mol%. lon exchange capacities of PEES, which
was sulfonated in optimum condition, was 6.1 meq/g. Also, Ion exchange capacity increased
for solvent with strong polarity and high atom number. As PEES was sulfonated, glass tem-
perature (7') increased and initial thermal degradation temperature decreased.

Keywords: thermostable ion exchange resin, sulfonated poly(ether ether sulfome), poly(ether
ether sulfone).
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Scheme 1. Synthesis of sulfonated poly{ether ether
sulfone).
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Figure 1. FT-IR spectra. (a) PEES and (b) SPEES.

Table 1. Ion Exchange Capacity Change of
SPEES with Reaction Time

reaction time (hr) 05 1 2 3 4 5
capacity (meq/g) 22 46 58' 59 58 57

Table 2. Ion Exchange Capacity Change of
SPEES with Reaction Temperature

reaction temperature (C) 0 30 60 90
capacity (meq/g) 31 54 52 53

Table 3. Ion Exchange Capacity Change of
SPEES with Chlorosulfonic Acid Concetration

chlorosulfonic acid

. 30 60 90 120 150 180
concentration (mol%)

capacity (meg/g) 1.8 34 45 53 59 58

A7t o 5.9 meq/g 2 AR & o] L m G
@o] 7k, I o|Fole Ao dRYE &
ATk ol o7l ol 2w LT ¢S WELAT =
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Table 4. Ion Exchange Capacity of SPEES in 90%
Dioxane, THF, and Ethanol Solution

ion exchange

solution (90%) dielectric constant )
capacity (meq/g)

dioxane e= 22 31
THF e= 74 39
ethanol e=253 4.1
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Table 5. Ion Exchange Capacity of SPEES in Eth-
anol Solution

ethanol (%) ion exchange capacity (meq/g)
10 5.7
30 5.0
50 4.7
70 4.3
90 41

Table 6. Adsorption of SPEES for Metal Ions

metalions Li( 1) K(1) Mg(1l) Zn(11) Cu(lr) Cd(11) Ca(11) Sr(11) Ba(1l)
adsorption 172 283 298 312 336 390 398 413 447
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Figure 2. DSC curves of (a) PEES, (b) 30 mol%, (c)
60 mol%, (d) 90 mol%, (d) 120 mol%, (e) 150 mol%, and
(g) 180 mol%.
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Figure4. TGA curves of (a) PEES, (b) SPEES
(60 mol%), and (c) SPEES (180 mol%).
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