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Fig. 1 'H-NMR spectrum of P( AAEA-co-AMPS)in DMSO

2.2 O5MHR

& 2 i AAEA BA{K AMPS ok Fz P( AAEA-
co-AMPS) [ £1 51 6 % ], AAEA PR #E 1726
em ' Rh SR IR S HL AR 2 A M R 2N R (C
= O) Mg Se 0 B in i 7= A 1. 78 2L R B 1 L
T AR A )G, AAEA L 9¥ILS AMPS iy
e 3 L KK 43 7 [ B T R 1) U, 3R T
JEOR A SEHAE 08D TR R B | R g

AMPS

AWM
1218 cm™!
1726 cm™
\

PEG
—1

1664 cm™!
N

1 1 1 1 1 1 1 1
4000 3500 3000 2500 2000 1500 1000 500
Wavenumber (cm ™)

Fig. 2 FTIR spectra of AAEA, AMPS and P( AAEA-co-AMPS)
porous hydrogels
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Fig. 3 SEM photographs of porous hydrogel with different molecular weights PEG as porogenic agents
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Fig. 4 The swelling kinetics of hydrogels in deionized water
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Fig. 5 The deswelling kinetics of hydrogels in 0. 1 mol/L

NaCl solution
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Fig. 6 The structure change from AAEA to its sodium salt

2.5 %7 P(AAEA-co-AMPS ) it B By 2 3% i
2.5. 1 BCFLFR 1 i i 22 FL R i v 37 e g Pk 1Y
s BT RIS BEIRTE 30 V LI 1E
FHTFAE 0. 1 mol/L NaCl 5 ¥ v % HaL 37 i iz M. DA
EIF R L& i, PEG6000 Ay L5 Y 22 FL B 1)
TH VA R SRR PR, 12 min P RIVAT 3K 2195 5 K-
T AAEA J&—Fhgi /K B S pR, 938 & 0 T-55 5
IR B TN ol R e T 248 WA &4 , % T T o 38802 22 i L 1k
IKAF B RS R R FLIRAE SR oK 43k
(388, (7K 502 THEH . i E A B
B R A B, AR T R R AE L g v
WIERS , HJE F 0 KA 2R 2 8 Il B
FLIRP AT 1, B i & AR TH 3 K. PEG ()3 + &
T, B I Y FRTE B LR FL AR RS, 7K BB M P 71

100 - —0O— Absence of PEG
—0—PEG400
90 | | —A—PEG1000
853 —v—PEG2000
80 e —O—PEG6000
70 ' \ O‘O.Dh
o

SR O
= \ 200004
S0 R, “oo0si883gess
S0 AAAAAA AA
O AN A
a0t %33333303%033
vvva
. v
30 1 1 1 1 1 v
0 5 10 15 20 25

Deswelling time (min)

Fig. 7 Influence of molecular weight of PEG on deswelling
ratio of hydrogels in 0. 1 mol/L NaCl solution with an applied
voltage of 30 V
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Table 1 The deswelling time of hydrogel with different moleculars
PEG as porogenic agents under or without electric field ( deswelling

degree 60% )

Deswelling time

of 60% hydrogel

Deswelling time

The molecular of 60% hydrogel

weight of PEG weight under electric weight without

field( min) electric field( min)
PEG400 10 180
PEG1000 5 80
PEG2000 3.5 35
PEG6000 3 18
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Fig. 8 Influence of gel component on deswelling ratio of hydrogels
in 0.1 mol/L NaCl solution with an applied voltage of 30 V
(25%C)
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Fig. 9 Influence of gel component on deswelling ratio of

hydrogels in 0.1 mol/L NaCl solution with an applied
voltage of 30 V (60°C)
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Fig. 10 Influence of pH on deswelling ratio of hydrogels in
electrolyte solution ( ionic strength = 0.1 mol/L) with an

applied voltage of 30 V
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Fig. 11 Influence of different concentration NaCl solutions

on deswelling ratio with an applied voltage of 30 V
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Fig. 12 Influence of different applied voltages on

deswelling ratio in 0. 1 mol/L NaCl solution
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SYNTHESIS AND PROPERTIES OF FAST RESPONSIVE AND
ELECTRICAL SENSITIVE POROUS HYDROGEL

HUANG Boyang', LIN Songbai'*, ZHANG Xian', LI Yunlong’
(" College of Material Science and Engineering, HuaQiao University, Quanzhou 362021)
(* Liming Vocational University, Quanzhou 362000)

Abstract A series of novel fast responsive and electrically sensitive poly(4-acetyl acryloyl ethyl acetate-co-2-
acrylamide-2-methy-1-Ipropanesulfonic acid ) porous hydrogels were synthesized by radical polymerization using
different molecular weights PEG as porogenic agents. The SEM macrograghs revealed that macroporous
structure was formed within the hydrogel as porogenic agents PEG was eluted , and the apertures ware between
30 wm and 120 pm. The hydrogel containing PEG6000 as porogenic agent exhibited the highest swelling and
deswelling ratio, reached its swelling equilibrium whinin 30 s, get its equilibrium deswelling state within 40 min
in NaCl solution and even faster about 12 min under an electric field. The responsive property of hydrogel
accelerated as the content of AMPS increased, when the n ( AAEA): n( AMPS) =1:1,the hydrogel had a
highest deswelling ratio between others. But the hydrophobic group will shrink and form many hydrophobic
micro-area under high temperature as the AAEA content increased. This prevented the water discharged
continually out of hydrogel, so when n ( AAEA) : n (AMPS) =3: 1, the hydrogel reached its equilibrium
deswelling state within 4 min but its water ratio was high up to 75 percent. The high pH will accelerate the
dissociation of AAEA ,provide more electrified particle, quicken the water discharge and have a short time to
reach equilibrium. Also,add the concentration of electrolyte and heighten the electrolysis voltage will shorten
the equilibrium deswelling time.
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