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Abstract— Cross flow filtration(CFF) has been successfully employed as a means of concentrating microbial cells
and proteins. While the CFF of proteins has been investigated thoroughly and could be explained in terms of the gel
layer theory, the investigations on the microbial cells have been limited to the applications like concentration. In this
study we aimed at studying the characteristics of CFF of microbial cells more systematically. Unlike in proteins, CFF of
microbial cells could not be explained in terms of the gel layer theory. Fluxes were independent of the pressure differ-
ence which exceeded a certain level, but they increased with the flowrate in the hollow fiber and were proportional to
U%S and U8 in the cases of £ coli and yeast respectively. Gel layer theory employing the diffusivity based on the Sto-
kes-Einstein equation was applied to the system. But the predictions were far apart from the experimental data. Thus
we suggested thal the causes of the discrepancies between the theory and the experimient might be due to the tubular
pinch effect or other phenomena such as gell layer slippage.
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Fig. 1. Schematic diagram of the gel layer.
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Fig. 3. The effects of pressure difference on the
initial flux: U=42cm/sec, C=3.5g—
E.coli/l

4] 28 ASoll= Aoz o FiT s} Zr)siA]

=4
2 YAE-A =o back flushings] AFZ Zol7j=
2ole] obkx] meidtct zzhe] W E-gol uaA]
Z ol5o] glaka & 4 et Fig. 4v $35= (R

£)sl Wl BE ols&rel WHE BRY Aoz

T

&
E
°
E
E
E
S
X
—
41 Uo59 cmisec 22 59

= \L !

i x

0 N i L "

0 30 60 90 120
Time (min)

Fig. 4. Flux changes with time and its reproduci-
bility under two different feed ve%ocities;
C=2g-E. coli/l, AP=0.7 Kg/em".
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. resistance of the gel layer, Kg.min/m/

. resistance of the membrane, Kg.min/m/
. radius of the particle, cm

. absolute temperature, °K
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