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UNIT OPERATION

Filtration

Introduction

The separation of solids from a suspension in a liquid by means
of a porous medium or screen which retains the solids and
allows the liquid to pass is termed filtration.

In general, the pores of the medium are larger than the particles
which are to be removed, and the filter workssefficiently only
after an initial deposit has been trapped in the medium .
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The most important factors on which the rate of filtration then
depends will be:

(a) The drop in pressure from the feed to the far side of the filter
medium.

(b) The area of the filtering surface.
(c) The viscosity of the filtrate.

(d) The resistance of the filter cake.

(e) The resistance of the filter medium and i cake.

Type of Filtration

Cake Filtratic ep Bed Filtration

l Suspension

Filter
rmedium

o)

1- Cake filtration
Where the proportion of solids in suspension is large and
most of the particles are collected in the filter cake which
can subsequently be detached from the medium .
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2- Deep bed filtration
Where the proportion of solids is very small , as for
example in air or water filtration , the particles will often
be considerably smaller than the pores of the filter medium
and will penetrate a considerable depth be for being
captured .

Theory of Filtration

filter me

filter cake

shurry flow
—>

Filtrate

Because the particl ¢ are small and the flow
through bed is sl
variably obtained

represented

refore at any instant may be

---------------- (1) Kozeny eq.

V : isthe me of filtrate which has passed in time ¢ (m’).
A : is the total cross-sectional area of the filter cake(m?) .

U : 1s the superficial velocity of the filtrate (m/s) .

L : 1s the cake thickness (m)

S : is the specific surface of the particles (m™)

e : 1s the voidage .
u : 1s the viscosity of the filtrate (kg/m.s)

AP :is the applied pressure difference (N/m?) .

Lecturer . Shymaa Al Hameed 2015-2014

BT8R R R R ER R R0 PR R R PR R R R R R R R R R R R R LR R R LR R PR LR R PR PR R PR PR LR PR PR LR PR R LR R LR R LR R0 R R 0 R R0 R R0 R R R R R R R R LR R R LR LR FR LR PR R LR PR R LR PO
B0 JE R0 R R R0 R R 0 R R R R R R R R R R R R R SRR PR LR R PR PR R PR PR LR PR PR LR P IR LR R R R LR R R L0 R R 0 R R L0 R R0 R R LR R R0 R R LR R R LR R R LR JE R LR JELE R PO JE S

B B B A A A B A A A A A A A A A R A A R A R R R R R R R R R R R R R R R R R



B B B B A A A B A A A A A A A A A R A A R R R R R R R R R R R R R R R R R R R

UNIT OPERATION

Filter cakes may be divided into two classes—incompressible
cakes and compressible cakes .

For incompressible cakes (e) in equation (1) may be taken as
constant and the quantity (€*/[5(1 — e)*S?]) is then a property of
the particles forming the cake and should be constant for a given
material therefore

1 dv _ AP
A dt  rul
Where:

r = specific resistance = ( 5( 1-e)*S*

where p is the density of the filtrate.

Let X is the mass fraction of solids in the original suspension
then:

mass of solid

mass of solid+mass of liq.

And X = mass ratio of solid to liq.
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mass of solid (in filter cake)

mass of filtrate+ mass of liq. retained in cake

_ (1-e)Alps
- pV+eAlp

Also

pV+eAlp 1

L = pVX
' [A(-X)(1-e)ps—pXe]
= ALA=X)(-e)ps=pXe]

pX

then :

v =

Sub51ne

%

Sub. for (L
1dV A AP dv  A%(Ap) dL Ap
Adt vV ru o dr ruvV o ar T ruvL
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