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Fig. 1 The GPC profile of polyvinyl alcohol in water

Table 1 GPC measurement results

PVA M,x10°* M, x107* M_x10"* M,/M, Area fraction
Peakl  110.9 189.6 98.8 1.711 0.207
Peak2? 2.7 5.4 4.4 2.0t 0.793
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Fig. 2 FTIR spectra of PVA and PYA-EPI dried gel
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Fig. 3 DSC heating curves of PYA-EPI hydrogels with different water content (heatmg rate = 2 K/min)

a} Original thermogram; b) Enlarged thermogram

Table 2 Characteristica and phase transition temperatures of PYA-EPI hydrogels

Sample t, () T, (C) AH, (J/g) (swollen gel) AH,(Jg) (swollen gel}
vI-107 0.107 - - - -

VI-204 0.204 -9.%-7.1) -21.5( ~14.7) 1.19 11.58

V1-222 0.222 -3.3(-1.8) -19.4(-7.0) 2.03 20,56

VI-359 0.359 -3.0{-0.02) -16.7( -6.6) .06 67.61

VI-378 0.378 -2.6(-0.85) -15.8(-6.3) 6.89 75.94

VIi-454 0.454 -7.3(-0.77) 113 .4

VI-574 0.574 -4.4(0.85) 163.8

Note : The two temperatures related to T and T, correspond to the onset and peak temperature of DSC melting curves
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Table 3 Weights of different states of water in hydrogels with different

water content

Ws L 2% W, L We W,

VI-107 12.16 1.30 10.86 - - - 1.30
VI-204 - 10.98 2.24 §.74 0.041 0.42 1.78
VI-222  10.44 2.32 §.12 0.064 0.67 1.58
VI-359 8.12 2.92 5.20 0.147 1.72 1.05
VI-378 92.14 3.46 5.68 0.190 2.17 1.10

YI-454 9.5 4.33 5.21 3.26 1.07
YI-574 9.18 5.27 3.91 4.49 0.78
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Fig. 4 Weight ratios of non-freezing water { W,) 1o total
water { W,) and to dry gel (Ws) in PYA-EPI hydrogels
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Abstract A poly(vinyl alcohol) hydrogel was prepared by coupling poly{vinyl alcohol) with epichlorohydrin as
cross-linking agent. The structure of the hydrogel was characterized by FTIR and GPC techniques . Various amounts
of water were added into the dry gel to swell it and the quantity of water in various states in the partially swollen
hydrogel were determined by differential scanning calorimeter technique . T'ie analytical results indicate that the water
introduced into the dry gel first combines with the hydrophilic group: of the network chains through hydrogen bond
forming non-freezable water. The ratio of the non-freezable water to dry gel in the hydrogels is about 0.20, After the
non-freezable water is saturated , the additienal water penetrates into the network space and forms simultaneously both
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SYNTHESIS , CHARACTERIZATION AND SWELLING OF A CHEMICALLY

CROSS-LINKED PVYA HYDROGEL

LI Wenbo', XUE Feng', CHENG Rongshi'*?
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in the freezable and free water states until reaching equilibrium swelling.

Key words Hydrogel, Characterization, Differential scanning calorimeter, Swelling



