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Abstract — The definition of cake is not established for cake filtration, and especially the definition was impossible for
the filtration of the floc already sedimented. The definition is proposed with the experimental method named ‘filtration-
permeation’. The limit of water content which can be achieved with cake filtration of floc was established with the defi-
nition of cake. The expression operation of which the purpose is to reduce the water content of pre-formed filter cake is cal-
culated with our ‘unified theory on solid-liquid separation” and compared with the experimental results. The importance of
expression is analyzed by the calculated whole procedure of cake filtration and expression. The method determining the
most effective operational conditions of filter press including the cake discharge and washing time is proposed.

Key words: Floc Filtration, Cake Filtration, Expression, Filter Cake, Constitutive Equation, Compressible Cake

1. M

ru
k

L E29) ofs} 2PYelA] Fo]z1s) Helo] Helow
oug, ofstabgel QoA Alolae] 4 HE A3

o

Alo] =L o] 7} (cake filtration)ell 3 T2 7=-0] 91O, Yim[1] T g = WRle] SAEA] st
o] =2 AlQletare o7} AlolAe] ast ool tigh =S Yim o] WS < H@é}ﬂ flate] A= e
e 5 0121‘/} Tiller[2)= 7d0] S o gho]) tigh 4ol A TJr’ WS TPESIATH3). i el M o] ojah-Fab
g 2AE o3 Ao)AR Bkt & A= & AREBlo] Al=E Ao 114 gefoll dhall AEA<l =
”W - ?J% 331 Alo]z12] of el thgk A, Yim[11ell <=l L, areEe] SRolR S Sl AlolA Tl dojAls
F oot B3l el 2%t Ake: Bl of7) Aol 4 = /ﬂ*Po}Jl A& gk v) i3] F‘% Eisg
-4(/\1-‘] e gdste stk Fo] @2 o3} Alo|AE v|AEoy 11 9] o R tha
, 3ska =g (ﬂoc)i]' o] elEA]o] & Alo|aE A OLX]'(eXpl”eSSIOﬂ) Glo] i kS Y= vl o ]:HU]—
= %X‘ﬂ of3} A3} A= of3} Ao A9 i - vk Shirato &[4 2]l el 7ARHA. =1} o] ©
b2 0% AYZEE Q). T1eu T et Alo]=2] g7t }l ZAo] A= 1}7‘*01]*1 elHoR Wslehs S4& HYs l

*To whom correspondence should be addressed.

696

A5 Sajul, e, wiat 399 ol o) vlal el s
E-mail: yimsungsam@inha.ac kr o} Yim 5[5 ‘g Tl S AREsle] o 9o 1



ool ofgt Aol Frke] SIS EEAR] o[ =& Zdel ek A 697

ofuh= el s ol24, A o® sisielt). & Al
A= oF vl o R bz o B At mE Alo] A9 4
I S Wk o] Sl S Sato] Ak gt
A pdie]o] Wo] ARESH= HE] ZE X (filter press)tt HE
Y A (belt press)ell A A3 E]= 7] 2 (mechanism)S £3] Alo] =L o]
Fefar Bzkakar ik, Ale]A o3 el A= ot FlaE A
et v)Aggto] MgkelA] ko, o] Ax Hyt ¥ Hegk ¥ig)
S| BTG, 7] v AR e oA S gHe] A
> AelaE T S8l 22 AR AA| it o)= o FxAut
& AHEShE Zlo] ofar o3} $of] ko] dolupA] Ak A
olaL, g 2 717to] of el ARG AIRIRT} O] A 7FsAdo]
Uk, gk ME o= AAEE] A AR F B FE
o] el ARH S 7FsAdol At ] FHolE S AR
slo] o} F&F A17Ee] vlge) Wt HE B Alolae] R F
2 vlate] gowsA H2e] oty 3o 77l tigk 7l

= sk 3k

2. 0|

rh

2-1. #l0[3 of=} 2pHoll chgt nMEE| SloIE; 01t #0132
2T 2 2=

27 22 AR adite] FelEs A8

2-1-1. Ale] ] AAZA

Yim[1]o] ARt qrelite] F3tol& o|&k Darcy?] HE o] B
areie] el A8 Thssichs 7Hdstel AR AAxS 7t
Z}e] FAgel Agslal, o|2RE ARk o v Adgks AR,
T TS sagh o]Ro|t}. o] o]Rof|A] Alo|A ofTle T
sfod Aljkst Alo]A.28] AAIZEES Fig. 19 YERNSATE

Fig. 1914 Xz vfe} o] of 2} Alo] =] A2 AR o
T Be o7} A7Alse] e A7 ARgshks o3t AlelA
O] AAIZEAT} 7] A& Fainte] th2d), A9 ARE2 E
rollul = Alo]212] 114 45 4= (p,, solid compressive pressure)
< el Azkeit. ey & AtellME o] g Jolgt
I A7l =t

Aloz2] 3 WA Fo] A2 EFel oJdl vz 7 &2
Al EellMe] H-88 ALst FAE et 3 o7 7)) wAo
2 the 29 3 WAl A5l kg ol Jlehe Al St
(solid compressive pressure of the first solid layer, p)” ©|2}aL “g2]

p=4p
L b=

p=A4p, *
lbj = ap(
=2p=2p, |

(a) conventional concept (b) new concept

Fig. 1. Boundary conditions of a filter cake.
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Table 1. The constants of the constitutive equation for the cake formed
with bentonite floc

Values
2.87 x 107
1.125
4.09 x 107
0317
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Fig. 2. Boundary conditions of expression by new concept.
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Fig. 5. Average specific resistance during expression(W=3.18 kg/m?).
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ratio(—) 9.2 13.5 18.4 20.7
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Fig. 8. Expression procedures for the various cake masses.
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