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Abstract: The grafting 4-carboxylic phenylboric acid (PBA) onto the polyvinylamine (PVAm) polymer
chain by amination reaction was conducted to prepare modified polyvinylamine PVAm-g-PBA. FTIR and
"HNMR were used to characterize the structure of PVAm-g-PBA. Afterwards, PVAm-g-PBA and polyvinyl
alcohol (PVA) were assembled on the surface of mimics (silicon wafers and polystyrene microspheres), and
the change in the surface charge of the substrate and the thickness of the self-assembled film during the
self-assembly process were studied. Subsequently, both of the modified polyvinylamine and polyvinyl
alcohol were used to treat the regenerated cellulose membrane surface through pH controllable
layer-by-layer self-assembly to improve the mechanical elongation. The results showed that the isoelectric
point of PVAm-g-PBA was pH 7.9. When the layer number of the polymer self-assembly film was 30 at pH
9.5, the tensile strength and tensile stretch of the regenerated cellulose membrane improved by 53% and
76%, respectively. The mechanical properties of the treated regenerated cellulose membrane were
significantly improved.
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Fig. 8 Effect of self-assembly numbers and pH on the
mechanical properties of the cellulose membrane

(a,b) and when layer numer is 30, the mechanical
properties of the cellulose membrane(c,d)
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Fig. 9

SEM images of the modified cellulose membrane after treatment with PVA-PS latexes at various pH values: (a)

latexes adsorption on modified cellulose films at pH=4.5 and rinsed with pH=4.5 2 mmol/L NaCl solution, (b)
adsorption on modified cellulose films at pH=10.5 and rinsed with pH=10.5 2 mmol/L NaCl solution, (c) adsorption
on modified cellulose films at pH=10.5 and rinsed with pH=4.5 2 mmol/L NaCl solution)
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