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B npencraBienHoi paboTe paccMaTpHUBAETCS MPOIECC CBEPXKPUTUUECKON (PITFOMTHOM
skctpakiuu  (CDPD) w3  OAHOPOIHOTO MOJHAUCIIEPCHOTO CJOSI  BBICOKOMACIWYHOTO
pacTuTenpHOro  chlpps.  Mccnenyemsli  mpouecc — TPaJAMLIMOHHO  ONMCBIBAETCS
JBYXMacIITa0OHOM MOJEIbI0 B paMKaxX MOJXOJOB MeXaHMKH MHorodasHsix cpen [1].
MakpomacmTabHoe omnucaHue (GUIBTPAMM PACTBOPUTENSI 4Yepe3 MOJUIMCIICPCHBIN CIIOM
chepruecKUx 4YacTHIl MpeAcTaBisieT co0oll ammaparT HIEalbHOrO BBITECHEHUS, W IS
MAaCIIMYHOTO CHIPBS 3aIIMCHIBACTCS B KBa3HCTAIL[MOHAPHOM MPpUOIMKeHnH. MuKkpoMaciitabHas
MOJIEITb MPOIIECCOB HA YPOBHE YaCTHUIBI (POPMYIIUPYETCS B paMKax U3BECTHOM CXeMaTH3aluu
CXKUMAIOIErocst snupa. BaxHbii mapameTp Moaenu — (PpaKIMOHHBIA COCTaB 3EPHHUCTOTO
CJI0sl — onuchbIBaeTcsl GyHKIMEH 00BEMHOI0 paclipeiesICHHs YaCTHI] 10 pa3Mepam.

[Tonmy4yeHsl mpOCThIE aCUMITOTUYECKHE (POPMYIIBI Il pacueTa MpPOIOJKUTEIbHOCTH
HAyYaJIbHOTO 3Tana JUHEHHOro pocta KpuBo# Beixoaa Macia (KBM), a Takxke BeIpaxeHHE IS
KBM mocne 3aBepiiieHust JuHEHHON ctaauu. PacdeTHsie (opMyIbl MO3BOJSIOT B XOZE WX
COTOCTABJIICHUS C OKCIEPUMEHTAJIbHBIMU JIaHHBIMM HWACHTU(ULUPOBATH HE TOJBKO
napameTpsl Chlpbsi (ko3 duument nuddys3um, comepkaHue U PaCTBOPUMOCTH LEJIEBBIX
COCMHEHUI), HO U TaKHE XapaKTEPUCTUKHU (PAKIMOHHOTO COCTaBa, KaK OOBEMHAs J0JIs
MEJKOAUCTIEPCHBIX dYacTuIll [l], a Takke cpeaHuUd pa3Mep U JUCIEPCUS OCHOBHOM,
KpynHoaucnepcHol gpakuuu. [locnennue qBa napamerpa MOryT ObITh HHTEPIPETUPOBAHBI B
paMKax, HallpuMep, JIOTHOPMaJIbHOTO PACTIPEACICHUSI.

HccnenoBanue BbIMONHEHO mpH (uHaHcoBoM momnepxkke POOU u Pecnybnuku
Tarapcran (15-41-02542 p_noBommxbe a u 16-31-00007 moin_a) u 3a c4eT CpelcTB CyOCHIuH,
BBIJICIICHHOU Ka3zanckomy denepanbHOMY  YHHUBEpPCUTETY  JJIA BBITIOJIHEHUS

roCcy/IapCTBEHHOTO 3a/1aHus B cepe HaydHOH 1eATelbHOCTH.
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The process of Supercritical Fluid Extraction (SFE) in homogeneous polydisperse
packed bed of ground seeds with high initial oil content is studied. Different mechanisms of
the solvent mass transfer on the marco-scale level of porous packed bed in the vessel and
micro-scale level of single particles are distinguished in the mathematical description of the
process [1]. Macro-scale filtration of solvent through the porous packed bed of polydisperse
spherical particles is considered within the framework of plug flow reactor model, and the
mass balance equation is written in the queasy-stationary form for the raw material with high
initial oil content. The shrinking core approach is used on the micro-scale. The fractional
composition of the ensemble of ground plant material (seeds) is described in terms of the
overall particles’ volume distribution function.

Simple asymptotic expansions are obtained for the duration of initial linear extraction
stage, as well as for the overall extraction curve after the initial stage. The formulas could be
used for the identification of raw material characteristics (apparent diffusion coefficient,
initial oil content, and saturation concentration of extractable substances), as well as fractional
composition parameters, such as volume fraction of small particles [1] and average particle
size and dispersion of big, ordinary particles. The latter two parameters could be interpreted in
terms of log-normal distribution.
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