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The Effect of Gravity Settling on Constant Pressure Filtration

Masao Samsuichi, Hideo Nakakura and Kunihisa Onusasa

Abstract

To analyse the effect of particle settling on filtration, constant pressure filtration processes where the
settling occures simultaneously are examined through pyrex wall of bomb filter, and the rate equation of

cake formation is derived analytically.

Experimental results show favourable coincidence with the theoreti-

cal progresses numerically predicted by the rate equation and so-called modern filtration theory, on the basis

of compression-permeability characteristics and gravity settling data obtained separately.

It is emphasized

that the average specific filtration resistance of cake under the settling condition should be derived on the
basis of cake thickness, and if it is obtained from filtrate volume in the same manner as usual analysis for
filtration process, its apparent value may be erroneously increasing.
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Fig. 2 Computational flow chart.
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Fig. 4 Relation between specific resistance and
compressive pressure.
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Fig. 7 Relation between volume of filtratc and
filtration time (A -:5.49 x 1073 m?).
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Fig. 8 Ruth’s plot, 40/4v vs. v (p=-49.0 kPa).
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Fig. 9 Comparison of experimental and predicted
heights of the surface of liquid (H)), slurry
(H,) and cake (L) (p==49.0 kPa).
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Fig. 10 Relation between volume of filtrate and
filtration time (A =35.49 x 1072 m?).
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Fig. 11 Comparison of experimental and predicted
heights of the surface of liquid (H,), slurry
(H,) and cake (L) (p=68.6 kPa).
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