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Preparation of layer-by-layer self-assembled composite films and properties
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Abstract : In order to obtain composite film materials with high barrier properties and strong mechanical properties,
binary and ternary composite membranes are prepared by layer-by-layer self-assembly of montmorillonite ( MMT) ,
carboxymethyl chitosan (CMCS) and graphene oxide ( GO) through an induced evaporation method. The membrane
samples are characterized by means of DLS,FT-IR, AFM and SEM.The results show that the inorganic lamellar MMT, GO
and polymer CMCS are driven by electrostatic interaction and hydrogen bond, and finally form a dense layer structure
similar to pearl layer-like “cement-brick”.It is shown through barrier performance experiment that the water loss by the
composite membranes is less than 20 mL.1t is indicated through mechanical properties that the transverse and longitudinal
Young’s modulus can reach 23. 35 GPa and 82. 73 GPa,respectively when the composition of the composite membranes is
m(MMT) :m(CMCS)=1:1 and the dosage of GO is 2%.
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