J. of Korean Ind. & Eng. Chemistry,
Vol.9, No. 2, April 1998, 249-254

_U
o
=
Q
0
@
Q
>0
@
wn
c
purey
@]
- |
o
lo
[I?,E
0x
icl]
Y
r
tor
lo
b
Jx
Y
™

cu2-usy
Fdiga ngA3e, $8gstn 2Ysey
(1997 129 59 P4, 19989 19 82 Ad)

The Synthesis of Poly(ether ether sulfone) and Optimum Condition of Sulfonation

Won-Keun Son and Soo-Gil Park*

Dept. of Poly. Sci. and Eng., Chungnam National Univ., Taejon 305-764, Korea
*Dept. of Ind. Chem. Eng,, Chungbuk National Univ., Cheongju 360-763, Korea
(Received December 5, 1997, Accepted January 8, 1998)

2 o £ AFdME 9AAA Fol& LBAZ sulfonated poly(ether ether sulfone) (SPEES)S @439, SPEESE hydroquinone® dichloro-
phenyl sulfone 2 poly(ether ether sulfone) (PEES)® 4@ ¥ 48 HAUT FT-IR 2¥EY YNozny 140cm™ 4 S0.9) vljy NZAE
o o4& F+gan ez, 2lem A S-C A 48 F4937 Uehhs Aoz o} €Z37} HUSe ¢+ Yok R 2= 948 Qo)
A EEH HH2PL WA 3N, WEEE 30T, chlorosulfonic acid®) $E7} 150 mol%ol At Az £¥3¥ PEESY IR F3xdl9
A ALY ol RREEFL 62mea/gol AT, BAY od doja ol eRBL T SASIAL T3 TLo| o] F2=AS 9 SPEES? morphologys
e o, E, $22L ozt Yegn, g9 242 g& 294

Abstract : To synthesize cation exchange resin which has thermal stability, the sulfonated poly(ether ether sulfone) (SPEES) was obtained by
sulfonation after synthesis of poly{ether ether sulfone) (PEES). It was prepared from hydroquinone and dichlorophenyl sulfone. From FT-IR results, the
sulfonation was confirmed by the bands of asymmetric 0=5=0 stretching of SOsNa group at 1140cm™ and S-C stretching at 621 cm™. The optimum
condition of the sulfonation of PEES, based on IR absorbance, was 3 hr of reaction time, 30T of reaction temperature, and chlorosulfonic acid of 150
mol%. lon exchange capacities calculated by the IR absorbance of PEES sulfonated in optimum condition was 6.2 meq/g, which was nearly similar to
the ion exchange capacity calculated by titration. When the metal ion was adsorved, small brain, lump, hulled millet shape and compact surface, were
observed in the morphology of SPEES.
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1, potassium carbonate, chlorosulfonic acid 2 sodium metoxide
T JanssenAte] EFAlekE Al4Elglth o] by N-methyl-2 -
pyrrolidone(NMP),  toluene, methanol, potassium  chromate,
sodium bicarbonate & 718} AlFe EF A dFAkS AlLs
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2.2.1. Poly(ether ether sulfone)o| &4

A7), LA, Dean-Stark trap, Z2jm Wzv7h 3y 47
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1o YehHATh. bezenesulfonic acid sodium salte) £ZA7)4) 9
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@ 45em 'Y F59AE J1E 34922 89 247 poin
PSR Yehuigich A48 ABHS olgatd gag ol mgt
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Fig. 1. Absorbance vs. concentration of GHsSOsNa in mixture

of GHsSOsNa and PEES,
(a) PEES
(b) SPEES
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Fig. 2. FT-IR Spectra: (a) PEES; (b) SPEES.
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Fig. 3. FT-IR Spectra of different sulfonation time of PEES: (a)
30min; (b) 1hr; (c) 3hr; (d) 5hr.
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2.2.5. TGA

TAe L fe FAUGS #2895kl DuPont Model
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C7HA &3 stgit.
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Fig. 4. FT-IR Spectra of different sulfonation Temperature of
PEES: (a) 0T (b) 30C; (c) 60TC; (d) 0TC.
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Fig. 5. FT-IR Spectra of different sulfonation concentration of
PEES: (a) 60mol%; (b) 90mol%; (c) 120 mol% ; (d)
150 mol% ; (e) 180 mol%.
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Fig. 6. Plot of Log Kd vs. metal ion diameter (Ionic exchanger ;
SPEES: Sovent; H,O: Temp. ; 25C).
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Table 1. Ion Exchange Capacity of Sulfonated PEES with Reac-
tion Time by IR Absorbance

Reaction time (hr) 05 1 2 3 4 5

Capacity (meq/g)

15 41 50 55 53 52

Table 2. Ion Exchange Capacity of Sulfonated PEES with Reac-
tion Temperature by IR Absorbance

Reaction temperature (C) 0 30 60 20

Capacity (meg/g)

22 ol 46 49

Table 3. Ion Exchange Capacity of Sulfonated PEES with
Chlorosulfonic Acid Concentration by IR Absorbance

Chlorosulfonic acid
concentration (mol%)

Capacity (meg/g)

30 60 90 120 150 180

17 30 41 52 55 53

Table 4. Ton Exchange Capacity of SPEES Calculated by Titration
and IR Absorbance

Method Titration IR Absorbance
Capacity (meg/g) 6.1 6.2
ol 24z Yehiglt ol59 ojemsga o BE&A gko] 3412}
°IE @ 55meq/golRon, WeLEs}t 30To S d¥ 51
meq/gol Atk =& chlorosulfonic acid®] %7} 150 mol%$H& o
o oJLRFEY FE 55meqg2 N 2 gre A

Ak

o9 dAZRE PEES #E3e) A¥zAL BHEAIZE 34171,
WHELE 0C 22 £ EFAZ R chlorosulfonic acid®] %%
7} 150 mol% & #latd ),

E¥ o159 HHzHoz Y4 SPEESY ol EHT LB
-47] AN R 71240802 2319 Table 49 e
t}. Table 494 B = g} Zro) ol gL Hzto] 27} 6] meq/g
7 62meq/goT 4% % AT oL o & p=8
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Fig. 7. TGA curves of (a) PEES, (b) SPEES, (60mol%), and
(c) SPEES (180 mol%).
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Fig. 8. SEM microphotographs of (a) PEES and (b) Na adsorved
SPEES.

Fig. 7°1 PEES$} chlorosulfonic acidZ 60mol%, 150 mol%&
%&A1Z1 SPEESYl Wi# TGAZH S Yehiich ¢Z37 g3
%< PEESY A% 2719Es#17F 520ColA Ueht oo o
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