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Fig. 1  Structurer of double network (DN) hydrogel
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Fig. 2 Compression process diagram with different friction coefficient surface

1.4.3  Hfi o 68 D 1k ANTE PVA & & 1)
PAMPS-PAM X W) £& 7K € e (1) v A 4 4% B8 GB/'T
528-1998 1 Zwick/Roell 7202 J7 g 1 B 56 4L
(fE[E Zwick 22 7)) #E47 3L, $7 4 8 B Ry 200
mm/ min.

1.4.4 SEM M2 FEASTR] PVA B 6 (1)
PAMPS 5[0 25 7K B A 25 25 77K i3 10 h,
IR BN R I HEAT ¥ U 100 o A R T e
Je BIRE L EF T 4 (SEM MLER.

2 GRS

2.1 MK ERBE 1%

K3 & PVA 455310 0% 0. 82% 1. 64%
1 3. 28% ) PAMPS-PAM %5 W] 4% 7K 5 Ji 75 25 1
(25°C) TRy R h 2. I R Al DU H, PVA 2
PEY PAMPS-PAM XU 28 7K BE 5 1975 Bk 2 1 TG

PVA Bt PAMPS-PAM XM 2% 7K B JiE. F % PVA
T A HG 0, B8 A 1 WK i 7 3G, X2 i T
PVA 7pF4% I 9—OH ffitg PVA HARLF Y 2
IR, 30T BRI R K
2.2 BRMKKERTEE

& 4 JEANR] PVA 755 PAMPS BN 2% 7K ¢
K SEM EHR. &l 4 (a) TG PVA BCPER) PAMPS
YL ) 2% S5 fie 1 2R T M A0 IR R e 5 TR 4 A A 5 4
HIRE 4. K 4(b) J& PVA ik 0. 82% [ PAMPS
B £ 7K B S R T S0 BT, DAL v AT LA B G
FARGER BRI A A R A 25 R AN, 83 A A BT
1) 0 28 25 46 L I o 48 S5 A e B 1] 4 () 2
PVA R 1. 64% [ PAMPS ¥ [50 £5% 7K 5 Ji 22 T
TESE, It m] LUF 3 28 254 A7 AE (A L)
IREEFI PN R 22, K1 4 (d) J& PVA i A
3.28% ) PAMPS PRI 45 7K BERE R HDE S A, A



10 14 HE U2 . PVA Bie P PAMPS-PAM 8 25 72k B LI £6% 7K B8 e 114 11 4 1177

3 BE —0O— PVA = 0%

7 —O0— PVA =0.82%
—A— PVA = 1.64%
—— PVA =328%

0 400 800 1200 1600
Time (min)

Fig. 3 Swelling behavior of PAMPS-PAM DN gel with
different PVA concentrations at 25°C
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Fig. 4 SEM micographs of SN gel with various PVA amounts
a) PVA=0%; b) PVA=0.82%; c¢) PVA=1.64% ; d) PVA=3.28%
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Fig. 5 Compressive stress of PAMPS-PAM DN

hydrogels with various PVA amounts
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Fig. 6 Pictures demonstrating PAMPS-PAM DN hydrogels

before and after compressive test
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Fig. 7 Tensile stress of PAMPS-PAM DN gels

with various PVA amounts
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SYNTHESIS OF PAMPS-PAM DOUBLE NETWORK HYDROGELS
MODIFIED BY PVA WITH SUPER HIGH MECHANICAL PROPERTIES

TIAN Shuai, SHAN Guorong, WANG Luyi
(State Key Laboratory of Chemical Engineering( Zhejiang University) , Department of Chemical Engineering,
Zhejiang University, Hangzhou 310027)

Abstract Double network ( DN) hydrogels composing of poly (2-acrylamido-2-methylpropanesulfonic acid)
(PAMPS) as the first network and poly(acrylamide) (PAM) as the second network ,which were prepared by
ultraviolet irradiation polymerization , were modified by poly( vinyl alcohol) (PVA). By adding the solution of
PVA (0.82% ) into single network (SN) hydrogels, tiny networks have been made in the PAMPS network
structures. DN hydrogels modified by PVA become tougher and harder than those without PVA. The swelling
behavior was measured gravimetrically at room temperature (259C ). The structures of SN hydrogels modified
by different amounts of PVA were successfully characterized by scanning electron microscopy ( SEM). The
compressive and tensile properties of hydrogels were examined by using Zwick/Roell tester. The results showed
that the DN hydrogels modified by PVA exhibited higher swelling ratio than that of unmodified DN hydrogels.
Furthermore , with the increase of PVA solutions’ concentration the swelling ratio was increasing. SN hydrogels
modified by PVA (0.82% ) showed tiny networks in the SN structures. Tiny networks enhanced the
mechanical properties of the DN hydrogels. Photos of SEM demonstrated apparently that tiny networks only
were found when the amount of PVA is 0.82% and 1.64% , however, the tiny network structures of SN
hydrogels modified by 0. 82% PVA were more regular than those of the SN hydrogels modified by 1. 64%
PVA. Some aspect of the compressive and tensile properties hand been enhanced , for example when the amount
of PVA is 0. 82% ,the compressive stress of modified DN hydrogels was 12. 8 MPa at 90% compressive strain
(still keep integrity ) , while that of the unmodified ones was 8.7 MPa at 80% compressive strain. Almost
78.6% enhancement of tensile stress compared with unmodified DN hydrogel indicated that the modified DN
hydrogels had become tougher and harder.

Keywords Double network hydrogels, Poly(vinyl alcohol), Acrylamide, Super high mechanical property





