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Analysis and modeling of potassium sorbate diffusion
through chitosan films
LU Peng, WANG Zhi-geng* ,MEI Lin, XUE Xiu-heng,ZHU Ying

(College of Tea & Food Science and Technology, Anhui Agricultural University , Hefei 230036, China)

Abstract ; Fick’ s second law was applied to investigate the mechanism of potassium sorbate release from chitosan
films.The mathematical model was established. The result showed that, the diffusion coefficient D decreased with
the increase of chitosan concentration when the initial concentration of potassium sorbate was constant. The
diffusion coefficient D increased with the increase of potassium sorbate concentration when the concentration of
chitosan was constant.The mechanisms of potassium sorbate diffusion through chitosan films were mainly Fickian
and determined by the power law model M,/Mo =k x t".
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Fig.1 0.5% potassium sorbate diffusion in the
different concentration of chitosan film
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Fig.2 Different concentration of potassium sorbate
diffusion in the 1.5% chitosan film
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Table 1

diffusion in different concentration of chitosan film

Diffusion coefficient of 0.5% potassium sorbate

Fe MR " PHARKD
(%) IR (mm) (10 *m’/s)
1.0 0.015 +0.001 3.07
1.5 0.030 +0.001 2.54
2.0 0.045 +0.002 2.07
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Table 2 Diffusion coefficient of different concentration of

potassium sorbate diffusion in 1.5% chitosan film
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0.1 0.043 +£0.004 0.89
0.5 0.030 +£0.001 2.54
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Fig.3 The mechanism of 0.5% potassium sorbate diffusion

in different concentration of chitosan film
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Fig.4 The mechanism of different concentration of
potassium sorbate diffusion in 1.5% chitosan film
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Table 3 Parameters of power law model for 0.5% potassium

sorbate diffusion in different concentration of chitosan film

SR (%) n k R’
1.0 0.035 0.466 0.9907
1.5 0.094 0.939 0.9728
2.0 0.203 1.780 0.9815
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Table 4 Parameters of power law model for different

concentration of potassium sorbate diffusion in 1.5% chitosan film

IR (% ) n k R’
0.1 0.413 3354 0.9802
0.5 0.094 0.939 0.9728
1.0 0.150 1.236 0.9823
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