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Fig.1 The stress-strain curves and Mooney-Rilvin

curves of HA-gels
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Tab.1 The mechanical property parameters of HA-gels

B w(AMD /00 HREE/kPa flKER/X Ci/kPa C;/kPa
1 10 203.0 2075 1.21 1.83
2 15 238.6 1592 2.49  5.63
3 20 265. 8 1252 4.15  8.66
4 25 292.6 1016 6.06 15.21
5 30 329.2 931 7.77 22,90
6 35 333.8 908 7.44  33.91
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Fig. 2 The swelling curves of HA-gels and xerogels
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Fig. 3 The mass loss of HA-gels in water
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Tab.2 The gel fractions of HA-gels

/%
W5 w(AM)/%

12 d 16 d 20 d S8
1 10 93.11 92. 30 90. 70 92.04
2 15 93.70 92.98  91.83 92. 84
3 20 93. 54 93.10 92.87 93.17
4 25 93.13 93.41 93.42 93.32
5 30 93. 61 93.92 94, 41 93.98
6 35 94. 49 96. 13 95.55 95. 39
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% 3 HA-gels W4 # %5
Tab.3 The structural parameters of HA-gels

w(AM) /% V/cm?® /% o/(g+cm™*) @2 ve/(mol » m™ %) M./(10* g » mol™ 1)
10 19.4 92.04 0.095 0.072 9 0.98 9.71
15 19.2 92. 84 0. 145 0.111 4 2.01 7.22
20 19.1 93.17 0.195 0.149 9 3.35 5.82
25 18.9 93.32 0. 247 0.189 6 4.89 5.05
30 18.7 93.98 0. 302 0.2316 6.27 4. 81
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P22 . 4 20 485 2850 = 0K 11T 47 T 14 4 B s 05f ]
G A8 AE B I 45 I T o 4 M 4 T 3 R SR A £ of
R G A A BT L G A M o5k
PRI B PR HA-gels B9 v, J57 ik /A 490 380 4 25 o
24 22 -20 -18 -16 -14

(18 DO 2 K0 v BB 7K 2 5 52 XK 11 PO 5 0 v, 2 T
Ve =Ven T Upy 1D

HA-gels 28I 55 9 A~ 5005 BB B4 19 i A it
S TE AR O, SR g 0 45 K R AF A A [ B
TR HA-gels B9 M, 2 —30H, & Xtk I8 43
T4 TR M. . R T R G 45 R A A A L SR
) M. /NT M SR 4R 5 T A BE Y L
il B0 ML B A 5 396 i AR (BE AM I
A 10% 8 HA-gels B M, V5 BRAE 0T A9
M. BEHE o, AT 2 (10) (1) 7] 4 F 45
oo TR A S

v =0/ M (12

FH LD SR At A 5 109 HA-gels 19 v,

R AM R B0 15% ~30% B9 HA-gels

FERR Y v, 5 @ BOSEL, LA 1 8] — Aotk .

In v,,=2.503 In ¢, +4.927; R=0.9659 (13)

Hop R MMM LR 8T T 1 B4 2
JE A L LA M2 I 4 ) TR,

SRR L 4 B4 25 R — R A AR R
HA-gels (1 52 bk M. A% Fiz B e i, k%R
T3 07 1 B e AT B LA B T R A LA i R
A0 M. %% AM in A &K 10% 19 HA-
gels B @, FE AR (13) KA H B v, o X I A9 M
AR LD (A2 THA JE TSR At PR 5 S 1Y
HA-gels ) ve,. ¥ 5 1> HA-gels F£ & 1Y v, B X5
55 LAY @, X R AT 2R M UL A5 08 1 LA
T

Inv,=2.581 In ¢, +5.3; R=0.9722 (14)

In ()
(a) HIRA e

2.0
15}

s 10F

S

£ 05f
0._

-05 1 L L L 1 1
-28 -26 -24 -22 -20 -18 -16 -14

In ¢,
(b) ARG 2
B4 va.tixtEl o o386 &

Fig. 4 The fitting curves of logarithm of v., with

logarithm of ¢,
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Abstract: In order to study the molecular chain entanglement of hydrogel system, hydrophobic
association hydrogels ( HA-gels) with different contents of monomers are synthesized by micellar
copolymerization. The mechanical performance and swelling performance of HA-gels are tested by
tensile test and swelling test respectively. The molecular chain entanglement parameters are calculated
by the mechanical and swelling property parameters, and then the entanglement molecular mass is
calculated by an iterative method using the MATILARB software. The results show that the mechanical
strength and modulus increase and the elongation at break of HA-gels decreases with the increase of
the monomer content. The swelling ratio of HA-gels decreases with the increase of the monomer
content. All HA-gels present a swelling overshoot appearance. After HA-gels are dried, the swelling
ratio of the xerogels decreases with the increase of monomer content and the swelling overshoot
phenomenon can also occurs. The mass loss of hydrogels in water decreases with the increase of the
monomer content. The entanglement molecular mass of HA-gels and xerogels for any monomer

content is M,, =15 606¢, ",
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