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Drying kinetics of pullulan-based film forming solutions
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Abstract: The drying kinetics of pullulan and pullulan-PEG film
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forming solutions were investigated. The results were as followed:
the drying curves of pullulan-based films were divided into three sta-
ges: the rising rate, the falling rate, and the constant rate period;
four mathematical models were fitted to the experimental data; a-
mong the drying models considered, the Wang and singh model was
found to satisfactorily describe the drying kinetics of pullulan solu-
tions. However, Modified Page equation-II model was found to satis-
factorily describe the drying kinetics of pullulan-PEG solutions. As
the drying temperature increased from 40 “C to 70 “C. the effective
moisture diffusion coefficient (D,;;) of pullulan and pullulan-PEG
7X10" " m/s?,
and from 2. 400X 10" m/s? to 11. 388 X 10! m/s?, respectively.

samples increased from 0. 019 6 X 10" m/s* to 0. 255
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As the drying temperature increased, D,;; of pullulan based film
forming solutions increased, whereas the D,ss of pure pullulan sam-
ples was lower than that of pullulan-PEG. Moreover, drying activa-
tion energy of pullulan and pullulan-PEG blend samples was
9 114. 8 kJ/mol, and 2 475. 2 kJ/mol, respectively.
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Table 1 Mathematical model for the drying curves

from various authors
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Figure 2 Effects of different drying temperature on the drying curves of pullulan-based film forming solutions at 55% RH
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Table 2 Results of statistical analyses on the modeling of pure pullulan and Pul-PEG

blend samples drying at different temperatures

f— R/ Page Modified Henderson and pabis Wang and singh Verma et al
wx

C R? SSE RMSE R? SSE RMSE R? SSE RMSE R? SSE RMSE
40 0.9991 0.0039 0.0001 0.9299 0.1722 0.0091 0.9601 0.0627 0.0048 0.9520 0.0702 0.0059
. 50 0.996 6 0.0080 0.0004 0.9303 0.1261 0.0090 0.9468 0.0515 0.0064 0.9012 0.1023 0.1236
Pulii 60 0.997 8 0.0032 0.0003 0.9809 0.0445 0.0025 0.9827 0.0251 0.0021 0.9603 0.0484 0.004 8
70 0.996 9 0.0041 0.0004 0.9652 0.0766 0.0045 0.9732 0.0356 0.0032 0.9531 0.0629 0.0057
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Table 3 Parameters of pullulan film forming solution and pullulan-PEG film
forming solutionfitted by Page model at different drying temperatures
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Figuer 3 D,;; of pullulan-based film forming solutions at different drying temperatures
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