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Preparation of novel aliphatic sulfonie acid ion
exchange resin by Michael reaction
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Abstract: A novel aliphatic sulfonie acid ion exchange resin was prepared from ethylenediamined
polystyrene (PS-acyl-EDA), 2-acrylamido-2-methylproanesulfonic acid (AMPS) by Michael reaction. This
kind of resin has a longer chain than conventional sulphonic polystyrene resin, that is, the former is easier
to react with other compound. The effect of the reaction time, reaction temperature, catalyst amount,
reagent amount and the charge ration on reaction result were discussed. Under the optimum condition, the
maximum loading of the sulfonie acid ion exchange resin could be up to 1. 15 mmol « g~ resin. The product
was characterized with FT-IR. The filling material of chromatographic column could be prepared by this

method.

Key words: ethylenediamined polystyrene; 2-acrylamido-2-methylproanesulfonic acid; Michael reaction;

sulfonie acid ion exchange resin

OrEEE WA PN, A HLE A DL K B

5 = £ BUREAT 4% TR RE 9 AT HLAL & 9. 78 Michael

AL T R F 5 o f- AL 5T K
FO(EE. B, R, B FGE A G AR BT A g
W FR A Michael & WM, Michael 2 W & —2& 1

2006—08—30 UK F| Iy, 2007 —01—26 YL B & SRS .

BRREA: X7, £—1EHE: AW (1981, B, W+

ELWB: A4 H (05C26213200578) 5 AL TH
BIFHEAHH (200407011,

BT, E MR A (D SR
BT B, (G5 SR = 2 k. S AL
WES I, A L A S )

Received date: 2006 —08—30.

Corresponding author; Prof. LIU Xiaoning. E — mail:
xiaoningliu@163. com

Foundation item: supported by the Innovation Found for
Technology Based Firms (05C26213200578) and the Innovative
Found of Nanjing (200407011).



o 1858 e T

F [

% 58 &

HL T35 AL 2 09 o, - Hf B0 L B0 K R o AT i AT
Michael g Wit .

SRR IR L S W R R B 5 - 52 40 4 i
1 T AC AN IR AU R B T B R EAERR &
PO S . 56 B A = kA PH B O i B AR
JE L RACEE E AR LA I, R R AL P
B AR i R R A R . AR . = AL B A
MR R A i A R AR TR SRR R M 1R
W gl R EE R, (HIE, XL Ge i il 25 T ik
PRI R e 40 R b, BN ReSL AT/ A fh B
%, NG T H AW i T A, B R
T A i 1) e A 33 2 I BRI TR A R R A
IR, FESChRA =, B 25 o 5 T 2 P K B
A bl AR B R 2t Y B K L b FR AR & R A B A
SR K I R R B

2-TN MR T JHig - 2- W JE N i R (AMPS) & —
Tl I T R R 1) R R TR K U PR B S O A 3L R
PR AT 25K T e 3 T I 3 A 3
JIEBEAK . ASBEHESZ AN R FAE T, o ok i ik 32 3]
. 8RS T eI EE s B LA B ARES
AR R R T I S e O i o el ol )
—SOsH, HLfif% EE e, KAt ., AMPS B A7
RAFI K ¥ . —SOs HAE K 3 W b ol 58 42 5
REfE [RE W Ca® . Mg™ . Zn®" 55 PHE B B AH
M, BB E B EN. 1 AMPS 71 b —
XF AL AR U AT LA T A 3R L 2R, ROk vk
BN HHT. AMPS H 5 DY BE . T R
L NIRIR . UG S5 BRI RIE R — o0, =Jolt
ZuuLRY . Tz T A, AR, KR T
2. YIRS Tl Rt (HJE . 38 g Michael
TSR ¥ AMPS [8] 4 T 38 Bk R 28 & i g L
51T R 356 AT TP s it e 55 ot 1 78 B 25+ 3¢ 4 ) i 6
AR IR IE

AL Michael B, DA Z AL 28 B SR
LAEW N A AMPS S J5ORE, N N-Z T T i
(DMF) i, miRef (K.COs) Shfifbs,
THRIRE: (TBAB) NAHEE BT, il 25 15 2
B TR i I Tk R R PH 2 - A HR B AR . A AN TR T
DAERR AR vk, M AARKNTFERE, 5T
A A ) 5T S 0 BCHEAT B RS 4 . T LBk T 0T
T Tt R AR Mg 10 B AL 300 S . I L T
FI7R

—FCH-CHyF + NH,CH,CHNH— —f C-CH
EDA

C C
¢ CHLCI  CH,NHCH,CH,NH,
PS-acyl-Cl PS-acyl-EDA
0 cHy
—tcH-cHt= + H,C=CHCNHGCHySOsH—~
CH;,
AMPS
A
 “CH,NHCH,CH,NH,
PS-acyl-EDA
—tcH-chyt
0 CHs
S .
o CHNHCH,CHNH,CH,CH,CNHCCH;SO3H
PS-acyl-SOsH CHj5
B 1 Ak

Fig. 1 Synthetic route
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Table 1 Titration of sulfoacid loading

N Loadingy Loading; Relative
o.
/mmol + g~! /mmol + g~! error/ %
2 0. 88 0. 87 1. 14
3 0. 82 0. 81 1. 22

Note: Loadingy —calculated by method of titration;
Loading, —calculated by method of weight increment.
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Fig. 3 Effect of reaction time on reaction result
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Table 2 Effect of amount of AMPS on reaction result

AMPS AW D, Loading,
/mol /% /% /mmol « g !
3 17. 20 33.91 0.71
5 22.50 44. 36 0. 89
8 25.43 50. 14 0.98
10 31. 31 61.73 1. 15
13 30. 54 60. 21 1.13
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