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Bo Bpems cBepXKpUTHUYECKOW (IIIOMTHON SKCTPAKIMM ‘““KUIKUI~ pacTBOPUTENH
GuIbTpyeTCs (C MOCTOSHHON CKOPOCTHIO (DMIIBTpAIMU V) CKBO3b HOPUCTHIN 3€PHUCTHIN CIION
MOJIOTOTO PACTUTENBHOIrO ChIpbsi. OOIIMI BUJI ypaBHEHHUS, ONUCHIBAIOLIETO MACCONEPEHOC B
IIOTOKE PACTBOPUTENSL B IOPOBOM IPOCTPAHCTBE, IMOIYy4aeTcs, KakK MPaBUIO, Ha OCHOBE
pacCMOTPEHUST HECTALIMOHAPHOM KOHBEKTUBHOM AaNIPOKCHUMAlUU C YYETOM IPOJOJIBHOU
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aupdy3un Macna B pacTUTENbHOM chbipbe, a (~1 M) — CpeAHHMH pa3Mep YacTHi,
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Oe3pa3MepHble TepeMeHHbIe (KOHIIGHTpAlMs Macjia B MOPOBOM IPOCTPAHCTBE, BpEMsl U
NPOCTPAHCTBEHHAsT KOOpJHMHATa B almapare), COOTBETCTBYIOIIME CBOMM pPa3MEpPHBIM
aHasoram C, t ¥ Z 1 HOPMUPOBAHHbIE HAa XapaKTE€PHbIE MACLITa0bl, BbIBEICHHbIE HA OCHOBE
aHaJIM3a pa3MEpPHOCTEN.

B npeacraBienHoi paboTe Ha OCHOBE MOJENM CyXKalomlerocs sjapa u
HOJIUTUCTICPCHOTO MPUOIMKEHHsT 3€PHUCTOTrO CJOs (ONPENessIONX BUA () HCCIEIYIOTCS
IPaHULBl TPUMEHUMOCTH KBa3HUCTAllMOHAPHOIO KOHBEKTUBHOI'O NMPHOIMKEHMs MOTOKa 0e3
ydeTa MpoJO0JIbHON AMUCIEPCUH, NpH Jp U Jy — 0. AHanM3 U3BECTHBIX Koppemsuuil st Day
NO3BOJIMJI, B YAaCTHOCTH, OIPEICIUTh YCIOBUS pabOThl AKCTpAKTOpa, INPH KOTOPBIX
IpOOJIbHAs JUCHEPCUs B alapare NpeHeOpe MO Malla 10 CPAaBHEHUIO ¢ KOHBEKTHBHBIM
nepenocom (op — 0).
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At supercritical fluid extraction the “liquid” solvent is pumped (with a constant
superficial velocity v) through the porous packed bed of ground plant material. The general
master equation, describing solvent flow in the pore phase, is usually derived on the basis of
the unsteady-state convective approximation additionally accounting for the axial dispersion
Dax Which in dimensionless form can be written as
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where 6~ — saturation concentration of oil in the solvent, 8y — initial oil content in raw
material, e — packed bed porosity, D (~10™** m?s™) — effective diffusion coefficient of solute in
the solid phase, a (~10"*'m) — mean particle size, H (~102 m) — vessel height, q — the

source term (solute flux from ground particles), and x, z, and ¢

S va’

x=clc,, r=tlt, {=2/z,, c =0, t = 25D Z, :w.
are dimensionless variables (solute concentration in the fluid phase, time and spatial
coordinate in the vessel) corresponding to their dimensional analogues c, t, and z, and
normalized according to characteristic scales (subscript “sc”), deduces on the basis of scale
analysis.

In this study on the basis of the shrinking core model and polydisperse approximation
of packed beds (which specify the expression for q) the applicability of the quasi-stationary
(01 — 0) convective approximation (with neglected axial dispersion, 6p—0) of the fluid flow
in the vessel is examined. The analysis of available correlations for the D,y allowed, in
particular, to determine extraction conditions when axial dispersion is negligible.
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