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Construction and unitization verification of diffusion and backmixing model

for continuous countercurrent extraction of Astragalus polysaccharide
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Abstract: In order to realize the accurate description of the ex-
traction process of continuous countercurrent extraction (CCE)
for Astragalus polysaccharides, a mathematical model of

diffusion and backmixing was established and solved. The two-

phase solute distribution in the single-flow continuous counter-
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current extractor was described. The scale for describing the pilot
scale was established. The diffusion back-mixing numerical model
of the two-phase solute distribution in the extractor was tested by
multi-effect simulation CCE of Astragalus polysaccharides. The
results showed that the extraction temperature was 40~70 °C,
and the solid-liquid ratio was 1 : 6 ~1 ! 14 (g/mL). within the
single factor variation range of extraction time 40~ 70 min, the
relative error between the model prediction distribution and the
actual sample concentration is controlled <<15% , which has cer-
tain practical value. The model can realize the achieve prediction
of the concentration of the two phases in the extraction process of
CCE under steady state conditions.

Keywords: continuous countercurrent extraction; mathematical

modeling; Astragalus polysaccharide; diffusion; backmixing
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Figure 2 Simulation of multi-effect CCE of APS test device
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Figure 3 Effect of solid-liquid ratios on polysaccharide content and numerical model fitting
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Table 1 Numerical model parameter fitting results under different solid-liquid ratios
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Table 2 Numerical model parameter fitting results under different extraction temperature
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Figure 5 Effect of extraction time on polysaccharide content and numerical model fitting
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Table 3 Numerical model parameter fitting results under different extraction temperature
FRIBCHS ]/ min D, D, P R T Ts Ts/z SFBIAR IR 2/ %
40 4.153E—15 2.019E—12 15.07 0.310 1 4.007TE—03 4.007E—02 1.670E—05 4.99
50 4.361E—15 2.162E—12 14.36 0.289 5 5.097E—03 5.097E—02 1.699E—05 5.41
60 4.162E—15 2.460E—12 15.04 0.254 6 6.065E—03 6.065E—02 1.685E—05 9.23
70 3.915E—15 2.226E—12 15.99 0.281 2 7.236E—03 7.236E—02 1.723E—05 12.32
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