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Studies on the Filtration and Compression of Fermentation Mashes (I)

On the constant pressure filtration of Shoyu and Sake mashes

Shiro Nagai, Misao Igarashi, Hisaharu Taguchi and Shiro Teramoto
(Dept. Ferment. Techn., Facult. Engin., Osaka Univ.)

Four kinds of Shoyu and Sake mashes were filtered at constant pressure (0~6 Kg/cm?)
and vaccum conditions (200~650 mmHg). The average specific resistance of these slurries
and resistance of filter medium containing the first layer of cake were determined by
Wiley and Brown’s filtration equation. In both cases, we obtained the following values:

average specific resistance; «n=(1.1~3.18)10"4p"*~**
resistance of filter medium; R,=(1.98~4.9)10"4p"*~"**

These values were nearly equal to the average specific resistance of the slurries
for ignition-plugs.

The filtration equations of these fermentation mashes were derived from experi-
mental data, expressing time in terms of pressure, surface area, and volume of filtrate,
and enabled prediction of filtration parameters with acceptable accuracy for engineer-
ing purposes. For example, for the mash of Shoyu manufactured by natural process;
0=18.54p™""(V/A) +24p~"(V/A)
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Fig. 1, Experimental apparatus for constant Fig. 2. Apparatus(vacuum filtration)

pressure filtration
(1) vacuum pump (2) vaccum controler

(1) compressor 1/2IP (2) air tank (3) pressure
(3) vacuum guage (4) vacuum filter

guage (4) pressure filter (5) balance
(5) mescylinder
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Table 2. The value of azgc” and s (4p=1Kg/cm?)
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Table 6. The value of R,, obtained
by calculation
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Nomenclatures

A : filter cloth area [cm?)

V : filtrate volume [cm?®] at time § [(min)}

4p : pressure drop [Kg/cm?)

R,, : resistance of medium (involve the first layer of cake) [—lm—J

7m : constant dimensionless

@, : average specific resistance [m/kg)

a”'m : constant dimensionless

c : dry cake weight per unit filtrate [kg/m?®)

w : slurry concentration in kg solid per kg slurry (kg/kg]

o : filtrate density (kg/m?®)]

u : filtrate viscosity (kg/m-sec)

s : compressibe power

m : plugging power
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Studies on the Filtration and Compression of Fermentation Mashes (II)

On porosity during constant pressure filtration based on Kozeny’s law

Shiro Nagai, Misao Igarashi, Hisaharu Taguchi and Shiro Teramoto
(Dept. Ferment. Techn., Facult. Engin., Osaka Univ.)

Since the filtration resistance depends upon the porosity, the resistance steadily
increases as the liquid passes through the cake if the solids are compressible. In order
to treat quantitatively the filtration problem in addition to the various parameters, it
is necessary to know the relationships among the rate of flow, pressure on the liquid,
and the porosity. Tiller calculated the P,-distribution curve within filter-cakes in con-
stant pressure filtration, and determined the relationships between the solid pressure
and porosity based upon the Kozeny’s permeability law. So we made compression ex-
periments, using the Shoyu and Sake mashes, and applied the experimental data to the
plotting the P.-distribution curve. After this we calculated the equiblium porosity and
obtained the following experimental equations;

for Shoyu mash; €=0.81 P,”™"™
for Sake mash; €=0.74 P,”*"

The relationships between the porosity and x/L for fermentation mashes were in

agreement with the results obtained by Tiller, using compressible slurries, e.g. kaoline.
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