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Abstract — Filtration on horizontal filter medium facing upward is accompanied by sedimentation. When sedimenta-
tion phenomenon is not considered, the average specific cake resistance by filtration could be in error more than two
times. In the previous paper on this subject, it was insisted that the solid mass fraction of suspension changes in filtra-
tion period by sedimentation. But we could not find out the degree of change. At the first half of this paper, the average
specific cake resistance measured by permeation will be proved to be exact in several means. The average specific cake
resistance conventionally measured by filtration does not give correct results because it uses initial solid mass fraction of
suspension. Then we calculated the changed solid mass fraction of suspension due to sedimentation during filtration by
the experimental values obtained “filtration-permeation” method. We also determined the solid mass fraction at a cer-
tain moment of filtration from the suspension height and a new equation derived in this study. The two results were com-
pared and proven that they almost matched.

Key words: Filtration with Sedimentation, Cake Filtration, Solid Mass Fraction in Suspension, Filtration-Permeation,
Average Specific Cake Resistance
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Fig. 1. Filtration-permeation process accompanying sedimentation.
(a) starting moment, (b) filtration with sedimentation, (c) perme-
ation of supernatant through preformed cake.
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Fig. 3. Results of filtration-permeations of 8 wt% CaCO; suspen-
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L : cake thickness [m]
m,. : mass of cake [kg]
Mgy, mass of filtrate [kg]
my e : solid mass in cake [kg]
1 - : solid mass in suspension [kg]
My o : total solid mass in system [kg]

M emarane © Mass of supernatant [kg]

My, : mass of suspension [kg]
m,,,,; : total mass of suspension at the start of filtration [kg]
Ap : filtration and permeation pressure [Pa]

: resistance of filter medium [m™]

S : mass fraction of solid in suspension [-]

S, : mass fraction of solid in cake [-]

Sy :mass fraction of solid in suspension at the start of
filtration [-]

t : filtration time [-]

\% : volume of filtrate per unit filtration area [m*/m?]

w : dry cake mass per unit filtration area [kg/m?]

J2[o|A =X}

Oy : average specific cake resistance [m/kg]

gy, f : average specific cake resistance by filtration using S, [m/
kg]

Uy, p : average specific cake resistance by permeation [m/kg]

n : filtrate viscosity [kg/m-s]

p : liquid density [kg/m?]
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