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Spin-flash drying characteristics and kinetic model of antarctic krill
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The purpose of this study was to investigate
the drying characteristics and establish the kinetic model of
Antarctic krill during spin-flash drying. The drying experiments

were carried out at 120 ‘C to 180 “C. Methods: Six common thin-
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layer drying models were selected to fit the experimental data.
Further, the equations of drying model constant and temperature
were established to obtain the model expression and validate the
The diffusion

The

optimal drying model. effective  moisture
coefficients were calculated by Fick’'s second law. Results:
results showed the drying temperature had a significant effect on
drying thermal efficiency and drying rate. The spin-flash drying of
Antarctic krill was a falling rate drying process at 130 ‘C to
180 C.

and

The

The Page model was suitable for describing
predicting the spin-flash drying process of Antarctic krill.
constant term equations of the model were established by
regression analysis, which were # =exp(—27.532 1+0.301 8T —
8.538 2X10 *T?)and n=14.010 6 —0.157 67T +4.750 9 X
107 *T?. As the drying temperature increasing, the effective
moisture diffusion coefficient 539 35 X

1077 m?/s to 13.889 64 X107 m?/s. Conclusion: The spin-flash

increased from 2.

drying method had the advantages of higher effective moisture
diffusion coefficient and higher drying efficiency, which can
effectively protect the thermal sensitive composition in Antarctic
krill from being damaged and improve the product quality.

Keywords: Antarctic krill; spin-flash drying; drying rate; kinetic

model; effective moisture diffusion coefficient
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Table 1  Six thin-layer drying models
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Figure 2 Thermal efficiency of spin-flash drying
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Drying curve of Antarctic krill at

different temperatures
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Table 2 Statistical analyses results of selected mathematical models in spin-flash drying

F5e Ay RE/C  R? RMSE x? Gt RE/C  R? RMSE x?
Newton 120 0.920 04 0.110 54 0.013 97 ||Henderson and Pabis 120 0.922 07 0.109 13 0.015 88
130 0.956 34 0.078 10 0.006 97 130 0.956 02 0.078 36 0.008 19
140 0.974 51 0.057 71 0.003 81 140 0.972 38 0.060 08 0.004 81
150 0.993 40 0.028 64 0.000 96 150 0.992 09 0.031 46 0.001 39
160 0.995 58 0.024 70 0.000 73 160 0.994 49 0.027 39 0.001 13
170 0.996 16 0.023 02 0.000 64 170 0.995 24 0.025 69 0.000 99
180 0.997 82 0.018 44 0.000 43 180 0.997 10 0.021 68 0.000 78
Page 120 0.995 54 0.026 08 0.000 91 ||Logarithmic 120 0.967 41 0.070 57 0.007 97
130 0.994 83 0.026 83 0.000 96 130 0.987 23 0.042 19 0.002 85
140 0.990 09 0.036 06 0.001 73 140 0.991 35 0.033 02 0.001 74
150 0.992 09 0.031 46 0.001 39 150 0.994 07 0.033 47 0.001 96
160 0.994 54 0.027 20 0.001 11 160 0.993 28 0.030 17 0.001 82
170 0.995 84 0.024 08 0.000 87 170 0.993 66 0.029 66 0.001 76
180 0.997 16 0.021 21  0.000 75 180 0.997 11 0.021 45 0.001 15
Modified Page 120 0.995 54 0.026 08 0.002 72 ||Wang and Singh 120 0.972 57 0.064 73 0.005 59
130 0.994 83 0.027 02 0.002 72 130 0.993 24 0.030 82 0.001 27
140 0.990 09 0.036 06 0.002 72 140 0.996 15 0.022 36 0.000 67
150 0.992 09 0.031 46 0.001 39 150 0.965 92 0.065 42 0.005 99
160 0.994 54 0.027 20 0.001 11 160 0.967 43 0.066 56 0.008 86
170 0.995 84 0.024 08 0.000 87 170 0.955 56 0.078 61 0.012 36
180 0.997 16 0.021 21 0.000 75 180 0.975 54 0.062 69 0.006 55
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Table 3 Page equation coefficients at different

drying temperatures
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Table 4 Effective moisture diffusion coefficients at

different temperatures

ORI R B
WLEE/C EEES R?

Deg/(m? « s71)
120 —0.264 0 0.942 1 2.539 35 X107
130 —0.2720 0.951 6 2.621 62X10°7
140 —0.2812 0.960 2 2.715 87X10°7
150 —0.286 4 0.984 2 2.787 93X 107
160 —0.3031 0.992 5 2.956 68X 107
170 —0.3509 0.983 8 3.424 60X 1077
180 —0.398 3 0.999 3 3.889 64 X107

WEE/C k n HikgxX

120 0.028 45 1.908 72 Mg =-exp(—0.028 45¢1:99872)

130 0.064 05 1.549 26 Mpr=exp(—0.064 05¢1:54726)

140 0.108 12 1.331 82 Mpgr=-exp(—0.108 12¢1:331 82)

150 0.279 64 0.997 98 Mg =exp(—0.279 64¢%99798)

160 0.330 63 0.890 60 Mpr=-exp(—0.330 63¢°:89060)

170 0.399 15 0.981 53 Mpg=-exp(—0.399 15¢%-9815%)

180 0.409 43 1.021 27 Mgr=-exp(—0.409 43¢1:02127)
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