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Synthesis and Properties of Polyvinyl Alcohol-Chitosan Composite Sponges
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Abstract: To improve the properties of polyvinyl alcohol-chitosan composite sponge, polyvinyl alcohol (PVA)
sponge modified by chitosan (PVF-CS) was prepared by adding chitosan powder during the acetalation reaction
of PVA and formaldehyde. A series of PVF-CS composite sponges with different composition were prepared by
changing the content of vesicant and chitosan. The effects of the content of vesicant and chitosan on the pore
morphology, water absorbability, absorbed speed of water and swelling degree were studied. Moreover, the
Scanning Electron Microscopy was carried out to characterize the structure and morphology of the as-prepared
sponge. The antibacterial abilities to Escherichia coli and Staphylococcus aureus were tested. The result
indicates the as-prepared sponge possesses the optimal property when Triton X-405 is used as vesicant and the
mass ratio of chitosan/PVA is 10%, and the water absorbability of the composite sponge with honeycomb porous
scaffold can reach 858% . The antibacterial experiments show that the antibacterial ability of PVF-CS to the
Staphylococcus aureus is better than that of pure PVA sponge.
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Tab. 1  Water adsorption rate of PVF-CS sponges with different composition

CS, CSs CSio

CS]S CSZD Xo Xn.m Xn,nx XO,I 2 Xn.m

absorbed speed of water/ (gecm™+s™')  0.236  0.296  0.346

0.099  0.098 0.0268 0.0362 0.0460 0.0533 0.069
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Fig. 1  Water absorption of PVF-CS sponges prepared with

(a) different mass ratios of chitosan/PVA and
(b) different volumes of vesicant
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(b) different volumes of vesicant
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Fig. 3 SEM images of (a) CSy, (b) CSi, (¢) CSxn, (d) Xo, (&) Xoos and (1) Xo.12 sponges
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Fig. 4  Antibacterial ability of (a) PVA sponge and (b,c) PVF-CS sponge
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