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ABSTRACT In this study, poly(arylene ether sulfone) (PAES) having thermal stability and
excellent mechanical properties was synthesized to be useful for the matrix of anion
exchange resin. 1°—Aminated poly(arylene ether sulfone) (1°—APAES) was prepared by
reduction reaction after lithiation of PAES. Then 3°-~APAES was prepared by alkylation of
the amine group of 1°—APAES. The structures of PAES and APAESs were confirmed with
FT—IR and "H—NMR spectroscopy. Also, thermal properties of the resins were characterized
by DSC and TG analysis. The introduction of amine groups in PAES resulted in the increase
of glass transition temperature and decrease of initial thermal degradation temperature. The
ion exchange capacities of 1°—APAES and 3°—APAES were 1.19 and 1.45 meqg/g, respectively.
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Scheme 1. Reaction scheme of the synthesis of
1°—APAES.
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Scheme 2. Reaction scheme of the synthesis of
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Figure 2. 'H—NMR spectra of (a) PAES, (b) PAES modified with azide, (c) 1°~APAES, and (d) 3°~APAES.
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Table 1. Molecular Weight of PAES, 1°-APAES and 3°-
APAES

samples Mn

M MuwlMn
PAES 39631 64528 1.628
1°-APAES 40935 66455 1.623
3°-APAES 44013 71841 1.632
6723 735
Hp(U,M,D)
5698 7.1
Ha(U,M,D)
. 0 6.27
He(M,D)
, 06.19
H:(M,D) 1
5 6.32 1
B Figure
2(b)
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Figure 3. DSC thermograms of (a) PAES, (b) 1°—
APAES, and (c) 3°~APAES,
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Figure 4. TGA curves of PAES, 1°-~APAES, and
3°—APAES.
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Table 2. Elementary Analysis of 1°-APAES and 3°-
APAES 101 -
—— 1°-APAES
an approximate ion I M 3 TAPAES
number of exchange &
element (%) )
elements per capacity
repeating unites (meq/g) - &
N 2978 0.959 o
C 66.828 25.117 |
1-APAES  H 4722 21.149 20 4
S 7.103 1
0 13.815 3.898 21
N 2491 0.969
C 65.223 29.588 0
3-APAES  H 5.68 30.705 18 00 05 10 15 20 25 30
S 5.885 1 g (mea/g)
0 15.828 5.390 Figure 5. Curves of pH versus ion exchange
capacity of 1°~APAES and 3°—~APAES.
C-0
358 KJ/mol 22 PAES -
— 1-APAES
-------- 3°-APAES
C—N
PAES
D
g
(EA). Table 2 APAES s
-
1°—~APAES 3°-APAES
0.96 00 05 10 15 20 25 30
11 g (mea/g)
, Figure 6. Curve fittings of a fpH/Tg versus g by
Lorenzian distribution for 1°—~APAES and 3°-—
1°-APAES 3°-APAES 2.0, 1.8 meqg/y APAES.
3°-APAES 1°-APAES g
pH/Mg Lorenz Figure 6
» TpH/ g g
. 1M . 1°-APAES
KCl 0.1 N HCI APAES 3°—APAES 1.19 1.45 meqg/g
. 1°-APAES 3°-APAES . 3°-APAES
NaOH 1°-~APAES
g(mea/q) Figure 5 . , 1 3
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