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Studies on Expression Operations of Filter Cakes *!

Jun Hyung Cho*?

SUMMARY

Expression is on operation of separating liquid from solid-liquid mixtures which has long

been used on a universal scale in widely divergent fields. In fruit pulps processing and

fermentation industries, removal of a portion of the liquid in filter cake is essential to the

maximum yields of products. In sewage sludge treatments, dewatering of filter cakes is

important to disposal by incineration. transportation. and landfill. In the chemical process

industries, drying of wet cakes increases cost, and it is desirable to eliminate as much

liquor as possible by non-thermal methods.

This paper is mainly concerned with the development of a simplified equation for

constant-pressure expression.
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Nomenclature
A=cylinder medium area (']

Ce=modified consolidation coefficient

(at/s)

At Fig. 72 ¢dH U .8 ~/ 0.

e=local void ratio -]
i=number of drainage surface -]

K.=Ruth’s coefficient of constant-pressure fil-

tration {nf/s]
K. =modified filtration coefficient (m*/’s)
L =thickness of solid-liquid mixture (m)
Lo=initial thickness of the mixture {m)

Li=thickness of mixture at the end of filtra-
tion period, i. e. at the beginning( 8 .=0) of
consolidation period {m)

L=fictitious(Ly—L)—value equivalent to

medium resistance (m)
m=ratio of wet to dry cake mass (-]
P=applied pressure (Pa)
P1,=local hydraulic pressure [Pa)

P.,=local hydraulic pressure on medium sur-
face (Pa)
P.=local solid compressive pressure (Pa)

P, =local solid compressive pressure when

8. .=0 (Pa)
q=local apparent velocity of filtrate [m,/s)
r=radius of piston (m)

r.=local apparent migration rate of solid

{m.s]
s=mass fraction of solids in slurry (—]
Ti=time {actor of filtration (]

T.,=time factor accounting for medium re-

sistance (-]
U.=average consolidation ratio -]
U ;=filtration ratio (-]

U =filtration ratio accounting for medium
resistance (-]
u=apparent liquid velocity relative to solids

(ms]
{m/’s)

=filtrate volume per unit medium area {(m)

u; =filtration velocity

v.=volume per unit area squeezed from cake
from 6 .=0to 8, (m)
V.- max=volume per unit area squeezed from

cake from #,=0 to o (m)
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x=distance from the medium (m)

a =local specific filtration resistance

[m,kg)
a . =average specific filtration resistance

(m,kg)
€ =]ocal porosity (-]
6 =filtration time {s]
8 .= time for consolidation (s)

8 . =fictitious filtration time corresponding

to the medium resistance (s)

# sn=consolidation time required for attain-

ing 90% of U. (s]
# =viscosity of liquid (Pa-s)
£ =density of liquid (kg m')
£ ,=true density of solids (kg m')

w =solid volume per unit area lying between

the medium and an arbitrary position in cake

{m]
w,=net solid volume of entire cake per unit
area {m)
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