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Abstract Semi-interpenetrating polymer network (s-IPN) hydrogels composed of poly(vinyl alcohol)
(PVA), and poly(2-acrylamido-2-methylpropylsulfonic acid) (PAMPS) were prepared by radical polymeri-
zation using PEG6000 as pore-forming agent during the reaction process. Fourier-transform infrared (FT-IR)
spectroscopy was used to confirm the chemical structure of the s-IPN hydrogels, in which the peak of C—O
stretching flows to low wave numbers. This was attributed to the formation of strong hydrogen bond be-
tween PVA and PAMPS. The crystallinity properties of s-IPN hydrogels were investigated by X-ray diffrac-
tion spectrography (XRD). The results show that the s-IPN structure of the hydrogels becomes inhomoge-
neous when the dosage of PVA is high because of the crystallization of PVA. SEM macrographs revealed
that a macroporous structure was formed with the addition of pore-forming agent PEG6000. The swelling
properties of the s-IPN hydrogels were studied, showing that the equilibrium swelling ratio of the s-IPN hy-
drogels ranges from 116 to 320. The swelling speed of the s-IPN hydrogels increased significantly with the
addition of PEG6000, and the hydrogel could reach its equilibrium swelling ratio within 240 min. Stress
strength of the s-IPN hydrogels was also studied, showing that when the content of PVA was 9.1% (w), the
hydrogel reached its maximum stress strength (12.0 MPa). However the stress strength of the hydrogels de-
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creased with increasing the dosage of PEG. This s-IPN hydrogel exhibits significant electrical sensitivity,

when a piece of deionized water swollen hydrogel was placed in 0.2 molsL ™' NaCl solution under an applied

voltage, the hydrogel bent toward the anode quickly. Further investigation shows that both the bending speed

and the maximum bending angle of the s-IPN hydrogels were influenced by the dosage of PVA and PEG.

Keywords hydrogel; semi-interpenetrating polymer network; stress strength; electrical sensitivity

1965 4, Hamlen “5U 5 205 B2 D9 445 R Tk Jse Tt
FEME AT H7 1) NaCl 3P, B ORI T B A v
HHTEAL IS, B T T AT HL I U K B T
WG 5E. ZKBEIR  FRU AU 2 Fir eI R A I Lt Fi
(AR K AL AR AR IS . v UK K el — e 5
AL, LIk S 2 g . A SRR
RE TR PUHT S TAER I IR, BRI
TWEELL ) pH AR5 VS I 784k, 3 30aEI 14
R AR A,

20 th£ 80 4E4X 4], Tanaka ZECMHF I T #5401 /KGR
75 W 37 FCE B AR AR AR AR I 4 9F 22 Flory
Huggins (37 B0BEATIERE, (213F T MK w4 1 bk
RIS & 2. Shiga 4% T S8 (R4 BR-co- T4 945 15
JHE) /K BENZ, KI AL L T U IAEE NaOH (1) 5 ]
LGl Wi B4, A Flory 1335 Ik LR BEIT T MR
Yannas FI Grodzinsky™ ¥ JI5 5 2T i BN HL R B,
WFSE T AN ISR R B SR 4T 4E I AR4T Ol Osada %51°)
A T 5 2- 9K 9t fr-2- R RS AR PR AT+ — e HE L g 4
SR =2 g S hItE s IS, Hisgh g n]
& 25 cmemin” . Trie4l# T =K UG (A REART
A 1) 5 TR T e v 37 U RO UG TR B 5 IR . Hi-
rotsul AT T 8 A AR A LT LI A0 A i
W RO R AR AR R AR A . A AR AT E SN 51 0)
PVA/PAAC /KM 1) L S35 A 1 A7 il A 5101,

o T I 2 2 i AR g, DA, S R K
WA ET Z BN AT AR v o ek U
R4, HTANTIA. PUTF 2SS W3hds. 299
RS LL R 5oy 8 R e s ! 20 udg sk oK
TR TR X 1 N ] 0l 5 2 SR gl 2 I [] B L % — 5 11 5t
S FNES R A e N R DALk, e o 45 0 25k R A L
Wi [ B2 PR PR K M 8 1k T F 3 U P K g S Bt
FEHR— A ST R 1) 7L

AL PEG A AL, R A ISR G, &
JICT 2R (2- TR I T Jhg -2- PR RS PR )/ 2R 45 2 (PAMIPS/
PVA) - H. 28 W28 K EES. D5 T B8 1 o s 4 1
fe, JFHBFIT T RIRIRE LA PEG S0 B Fa 37
IR BE 1) 5.

2- DA Aqi I e -2- F R D T R (AMIPS), K324t 1l 2R
TR R AL TAT IR A F]; R OMEE 124 (PVA), R
A 2400~2500, theEal, [ 25 4E A 2R R A R 2
Hl; NN IS M EEE (MBA), g4k, [ 25414
R R A A I 6 R 1 (KoS20y), 23 B4k, | %%
PEREAE T &AL (NaCT), 2 Hral, R Rtk T
XL 6000 (PEG6000), b2l [E 2548 [F1k 245
1 BRAF].

1.2 K7L PAMPS/PVA 3 B 5 W 48 B! 7K 5B Bl &

RFLPAMPS/PVA - .7 [ 2% 11 7K e ) 1 26 T 77
WA 1.

K1 il s-IPN KEERI JFRHH B
Table 1 Feed composition for preparation of s-IPN hydrogels

AMPS/ PVA/ PEG6000/ MBA/ K,S,0g/
Sample code

g g g g g
Gell 10.0 0.2 0 0.2 0.1
Gel2 10.0 0.6 0 0.2 0.1
Gel3 10.0 1.0 0 0.2 0.1
Gel4 10.0 1.4 0 0.2 0.1
Gel5 10.0 1.0 0.5 0.2 0.1
Gel6 10.0 1.0 1.0 0.2 0.1
Gel7 10.0 1.0 1.5 0.2 0.1
Gel8 10.0 1.0 2.0 0.2 0.1
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Figure 2 FT-IR spectra of PVA and PAMPS/PVA s-IPN hy-
drogels
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Figure 3 X-ray diffraction spectrogram of PVA and s-IPN hy-
drogels with different content of PVA
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Figure 4 SEM photographs of s-IPN hydrogels with or without
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