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Abstract: Zinc alginate films were prepared by a film maker from sodium alginate solutions of different weight ratios
and then they solidified into 3 wt% content ZnCl, coagulation solution and washed and dried at a 60 °C oven for 20 min.
The characteristics were measured by several methods (antimicrobial activity, viscosity, FTIR, TGA, SEM, EDS, contact
angle, tensile strength and solubility) and the film properties were investigated. The antimicrobial test showed that the
zinc alginate films result in excellent antimicrobial activity in the two strains (Klebsiella pneumonia, Staphylococcus).
The surface of zinc alginate film from the solution of 9 wt% sodium alginate showed more uniform shape than any other
films and the cross-section were hard and rough when the films were well-solidified by the ZnCl, solution. The tensile
strength of zinc alginate films increased along with the concentration of sodium alginate solution due to the cross-linking,

and the initial thermal decomposition temperature increased gradually.
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Figure 1. Preparation process of zinc alginate films.

Table 1. The Sodium Alginate Concentrations for Film-making

SA Antimicrobial
Sample M,"  concentration Coagulation activi
(Wt%) ty
ZA3 72000 3
ZA5 72000 5
ZA7 72000 7 i i
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7A9 72000 9 3 wt% solution
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ZA7(H) 240000 7
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Figure 2. Chemical structures of alginate: (a) M block structure; (b)
G block structure; (c) M/G block structure.
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Figure 3. Viscosity of sodium alginate solution.
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Figure 6. Contact angles of zinc alginate films: (a) ZA3; (b) ZAS;
(c) ZAT7; (d) ZA9; (e) ZA11; (f) ZAT(H).
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Figure 9. TGA thermograms of zinc alginate films.

ZaH, #3748 A63, 20133

Fejel - ey

Figure 10. SEM photographs of zinc alginate films: (a) ZA3; (b)
ZAS; (¢) ZAT; (d) ZA9; (e) ZA11; (f) ZA7(H).

Figure 11. SEM photographs of cross-section of zinc alginate films:
(a) ZA3: (b) ZAS; (¢) ZAT; (d) ZA9; (e) ZAll; () ZAT(H).
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Element Weight (%) Atomic (%)

Zn/C K 37.27 353

Zn/O K 40.00 41.10
Zn K 12.56 3.28

The value of O containing H,O is high.
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