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Abstract: In this study, an alginate/chitosan bilayer composite film loaded with zinc oxide nanoparticles was fabricated by

layer-by-layer casting method. Then, the effects of zinc oxide nanoparticles on the properties of bilayer composite film were

studied by measuring mechanical, barrier, and optical characteristics. Moreover, the structural properties of film were

characterized by atomic force microscope, scanning electron microscope, Fourier transform infrared spectroscopy, and

thermogravimetric analysis. The results showed that after incorporation of zinc oxide nanoparticles into the

alginate/chitosan bilayer film, its tensile strength increased. Moreover, the elongation at break, water solubility, water vapor

permeability, and transmittance decreased, whereas the color of appearance did not change significantly. Referring to the

microstructure of bilayer film, with the concentration of nano zinc oxide ranging from 0.25% (w/w) to 1.00% (w/w),

agglomeration of particles appeared on the surface of the alginate/chitosan bilayer composite film, and the roughness Ra

increased from 3.12 nm to 3.53 nm. Infrared and thermogravimetric analysis indicated that there was a strong hydrogen-
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bonding interaction of nano zinc oxide with chitosan and alginate, improving the thermal stability of film. Therefore, the

alginate/chitosan bilayer composite film loaded with nano zinc oxide has better packaging properties and applicability.

Key words: chitosan; alginate; nano zinc oxide; bilayer composite film; layer-by-layer assembly; structural characterization;

characteristic analysis
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Fig.1 Effect of ZnO nanoparticle on mechanical properties of
alginate/chitosan bilayer film
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Fig.2 Effect of ZnO nanoparticle on water solubility and WVP
of alginate/chitosan bilayer film
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Fig.3 Effect of ZnO nanoparticle on UV-vis spectrum of
alginate/chitosan bilayer film
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Table 1 Chroma values of alginate/chitosan bilayer film with different concentrations of ZnO nanoparticles
TR EE (%, wiw) L* a* b* C h(°) AE
0.00 96.72+0.32% —0.7940.12° 3.94+0.32° 3.90+0.33" 100.87+0.30* 2.24+0.46"
0.25 96.61+0.20" —-0.774+0.10° 3.94+0.37* 4.06+0.24° 101.06+0.42* 2.314+0.44°
0.50 96.52+0.43* —0.8140.09* 4.00+0.52° 4.08+0.37° 101.18+0.44° 2.40+0.68"
1.00 96.95+0.25% —0.7940.04* 3.96+0.25* 4.20+0.56" 101.20+0.22° 2.18+0.35°
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J¥ Ra & 3.08 nm. #SINYK ZnO J5, MIE 4B & 4C.
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7 Ra=3.12 nm

" Ra=3.45 nm Ra=3.53 nm

4 RFGK ZnO BRINHERE T i sEm e/
SERMBUZ ) AFM(5 pmx5 pum)

Fig.4 The AFM images of alginate/chitosan bilayer film with
different concentrations of ZnO nanoparticles (5 pmx5 pm)
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2.5 YK ZnO E &8 EER P/ T RIENE R A ERE
E{ER

L FTIR 5T T 4ERFNK ZnO & &5 BEmREN/
FERBEXUZBEN TSI A EAE T, HE 6 1]
I, TCAK ZnO 5 4 1 3 1R 41 /5T 3R Wi X2 e
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Fig.5 The SEM images of alginate/chitosan bilayer film with different concentrations of ZnO nanoparticles
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