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( Filter Aids
Filter aid forms a surface deposit which screens oy the o1
also prevents the plugging of the supporting filter mcdium'," ids ang

/

Characteristics : The important characteristics of the filter aids g
< (a) Chemically inert to the liquid being filtered and free from
impurities.
(b) Low specific gravity, so that filter aids remain suspended in liqud
(c) Porous rather than dense, so that pervious cake can be formed
(d) Recoverable. '
Disadvantages : The filter aids remove the coloured substances |
absorbing them.  Sometimes active principles such as alkaloids &
adsorbed on the filter aid. Rarely, filter aids are a source of conum‘i
” . 4 i - & ‘ .]“ -
nants such as soluble iron salts, which can provoke dtfgf*“i‘““ke .
e M1vue o v I . 2 v . P » ] ol
sensiive angredients. Liquid retained in the pores of the filter ¢
lost in the manufacturing process.

Examples of filter aids are:

: - hestos
Keisclguhr lalc Charcoal AsbeslC

Paper pulp Bentonite Fullers earth

Activated charcoal is used for removal of organic
impurities.  Kieselguhr is a successful filter aid and 35 ™ "
percent can be added to the slurry.  The rate of filtration is InC o
5 times or_more, at the above concentration, though the

20% solids.

Scanned by CamScanner



~ Filter Media
The filter medium acts as a mechanical support for the filter cake ang

is also responsible for the collection of solids.
Characteristics : Filter medium should have the following character-

istics.
(1) It should have sufficient mechanical strength.

(2) It must be inert, for example, it should not show chemical or
physical interaction.
(3) It should not absorb dissolved materialﬁ
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_Plate and Frame Filter Press

Principle : The mechanism is surface filiration. The slurry enters
the frame by pressure and flows through the filter medium. The filtrate
is collected on the plates and sent to the outlet. A number of frames ang
plates are used so that surface area increases and consequently large

volumes of slurry can be processed simultaneously with or without
washing.

Construction : The construction of a plate and frame filter press is
shown in Figure 8-7. The filter press is made of two types of units,
plates and frames. These are usually made of aluminium alloy. Some-

times, these are also lacquered for protection against corrosive chemicals
and made suitable for steam sterilisation.

Frame contains an open space inside wherein the slurry reservoir is
maintained for filtration and an inlet to receive the slurry. It is indicated
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vt

o dots in the description (Figure 8-7). The plate has a studded or
ved surface 1O support the filter cloth and an outlet. It is indicated

groo¥ ¢ dot in the description (Figure 8-7). The filter medium (usually
bloth) s interposed between plate and frame.
c

th

Filter medium

Slurry inlet \ Through channel
Z
= | o7
b L TrrTem
"_;’ oooooooo
» 000060000
c D 1] 4 jeeeeagges P
Pefo] OCOO0O 000000
Handle to 7 o ogaoo
rest on rod P 4 Qmeyoal au_ﬁ
(a) (b) ©) Filtrate outlet
Clear filtrate Solids collect Movable head
outlet in frames

— 3T 1

Frame
Plate JJ . :
IJ_‘.I Closing device
L Cl[l_'l['_'_'ll'_'l o | o o [ \

I:Thlz =l
| l l | ]
| | I | 1 I 4
1 1 1 1 [ 1 ; @
1 1 [} | | | \
1 1 1 ] 1 :
138138 2F ) 3¢ : -~
e rai ,
—opCIopUlop 0t L
Ciac oo o0o
Filter cloth
Material
enters
under
pressure L
' (d) —
(a) Frame—Maintains the slurry reservoir, inlet (eye) for slurry.

(b) Filter medium e e .
long with section—supports the filter medium,
© fel:cl::v?nog ghe filtrate and outlet (eye).

(d) Assembly of plate and frame filter press.

Figure 8-7. Plate and frame filter press.]
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| Working : The working of the frame and plate process cq
described in two steps, namely filtration and washing of the Cakn b.c
desirable). - f

Filtration operation : The working of a plate and frame press ;
shown in Figure 8-8. Slurry enters the frame (marked by 2 dots) }“S :
the feed channel and passes through the filter medium on to the sur;()m
Qf the plate (marked by 1 dot). The solids form a filter cake and re I
In the frame. The thickness of the cake is half of the frame thick;nam
_becal}se on each side of the frame filtration occur. Thus, two filter CaiSS,
are formed, which meet eventually in the centre of the frame ;:s
general, there will be an optimum thickness of filter cake for any s.lurryn

1 . lo . l ] .

[

Yialt

J Y/

Plate—| }& vIEY Y | Plate
allial
!

v\ {

\ — Filtrate

Filfcer medium
(filter cloth) Frames

Fi_gul.'e 8-8. Plate and frame filter press,
principle of operation (filtering).

The filtrate drains between the projections on the surface of the plf;‘:
and escapes from the outlet. As filtration proceeds, the resistance of {
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¢ increases and the filtration rate decreases.
C‘kfcrable to stop the process rather than cont
re The press is emptied and the cycle is

At a certain point, it is

nuing at very low flow

ates. restarted.

washing operation - If it i_s necessary to wash the filter cake, the
ordinary plate and. frame press 1 unsatisfacto

i the frame meeting eventually in the midd]
brought virtually to a stand still.
channels of the filtrate is very ineffi

ry. Two cakes are built up
€. This means that flow is
Hence, water wash using the same

cient, if not impossible. A modifica-
iion of the plate and frame press is used. For this purpose, an additional

channel is included (Figure 8-9). These wash
three dots. In half the wash plate, there is
water channel to the surface of the plate.

plates are identified by
a connection from the wash

Through
Handle to Slurry channgls Wash water
rest on rod ml|Et / \ mlft
mmmOl | |0} [] OO}
ooooooooooon « noogooopooan
R 1 | |EEEedeseases
(] |Gesesmseasel [N|. O D |- | [seseEsassss
oooooooooooo . T Oooooooooooon
oooooooaoono L B gooooooooooon
08886895953 ooBanagao890
oooooonoooon — ';'.'.."; _, gggggggggggg =
Plate (1 dot) \ Frame (2 dots) Wash plate (3 dots) l
Filtrate outlet Filter Outlet for
(Also wash outlet) medium emptying

Figure 8-9. Plate and frame filter press with water wash facility.

The sequence of arrangement of plates and frames can be represented
by dots as 1.2.3.2.1.2.3.2.1.2.3.2.1 s0 on (between 1 and 1, 2.3.2 must be
arranged). Such an arrangement is shown in Figure 8-10 (a) and (b) for
the operations of filtration and water washing, respectively.

The procedure for washing the press is shown in Figure 8-10. The
Sieps are as follows.

(1) Filtration proceeds in the ordinary way until the frames are filled
with cake.

(2) To wash the filter cake, the outlets of the washing plates (three
dots) are closed.

(3) Wash water is pumped into the washing channel. The water

enters through the inlets on to the surface of the washing (three
~ dots) plates.
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é(lses : Filter sheets composed of asbestos and cellulose are capable

of retaining bacteria, so that sterile filtrate can be obtained prbvided that
the whole ﬁlter. press and filter medium have been previollsly sterilized.
Usually steam 1s passed through the assembled unit for sterilization\;}

Examples inc.lude collection of precipitated antitoxin, removal of
prec1p1tated proteins from insulin liquors and removal of cell broth from
the fermentation medium.

Heating/cooling coils are incorporated in the press so as ‘to make it
suitable for the filtration of viscous liquids.

deantages:
1) Construction of filter press is very simple and a variety of
materials can be used.
Cast iron for handling common substances.

b
b Bronze for smaller units.

b Stainless steel is used thereby contamination can be avoided.
b

b

Hard rubber or plastics where metal must be avoided.
Wood for lightness though it must be kept wet’.}
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i Disadvantages: |
(1) It is a batch filter, so there is a good deal of ‘down-time’, which
is non-productive.

(2) The filter press is an ex"pensive filter. The emptying time, the
labour involved and the wear and tear of the cloth resulting in
high costs.

(3) Operation is critical, as the frames should be full, otherwise
washing is inefficient and the cake is difficult to removeD
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7\Metafi Iter

— Principle : Metafilter functions as a strainer (surface filtration) for
the separation of particles. In this method, metal rings contain semicir-
cular projections, which are arranged as a nest to form channels on the
edges. This channel offers resistance (strainer) to the flow of solids
(coarse particles). The clear liquid is collected into a receiver from the
top.

Construction : The construction and assembly of a metafilter is
shown in Figure 8-14. The metafilter consists of a series of metal rings.
These are threaded so that a channel is formed on the edges. It contains
a grooved drainage column on which a series of metal rings are packed.
These rings are usually made of stainless steel and have dimensions of
about 15.0 millimetres internal diameter and 22.0 millimetres external
diameter.

Each metal ring has a number of semicircular projections (0.8 milli-
metres in thickness) on one side of the surface as shown in Figure 8-14a.
The projections are arranged the same way up. These rings are tightened
on the drainage column with a nut. Therefore, metafilter is also known
as edge filters.

Working : The working principle of a metafilter is shown in Figure
8-15. These filters are placed in a vessel and may be operated by
pumping the slurry under pressure or occasionally by the application of
reduced pressure to the outlet side. The slurry passes through the
channels formed on the edges between the rings. The clear liquid riseg

up and collected from the outlet into the receiver. Metafilt :
as a strainer (surface filtration). er fllIlCtlonS
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Ring Raised
projection

Grooved
rod
Ring End cap
(a) Surface view of a ring (b) Assembly of rings on column

Figure 8-14. Metafilter

Pores Filtrate Pores
channel channel 73”"91
| Y I
- .
2 | 1.
p—— L =
= ) h é
—b‘ 5" - ——
. .
S

Grooved rod

Figure 8-15. Mechanism of filtration through metafilter

For the separation of fine particles, a bed of suitable material such as
kieselguhr is first built up. The pack of rings serves essentially as a base
on which the true filter medium is supported.

Uses : Metafilter can be used for:

v clarification of syrups

v filtration of injection solutions

v clarification of insulin liquors

»filtration of viscous liquids can be achieved by applying
pressure.

Advantages:

(1) Metafilter can be used under high pressures, without any danger
of bursting the filter medium.
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Cartridge Filter

Principle : Cartridge filter is a thin porous membrane in which pre-
filter and membrane filter are combined into a single unit. The filtration
action is mainly sieve-like and the particles are retained on the surface.

Construction : The construction of a cartridge filter is shown in Fig-
ure 8-16a. Cartridge filter has a cylindrical configuration made with
disposable or changeable filter media. These are made of either plastic or
metal. It consists two membrane filters (sieve-like) made of polypropylene:
a prefilter and an actual filter for filtration. A protective layer surrounds
them. The cartridges are housed in a holder. A number of cartridges can
be placed in the same housing. The housing is closed with a lid. The
housing has provisions for slurry inlet and filtrate outlet.

Working : The slurry is pumped into the cartridge holder. It passes
through cartridge filter unit by the mechanism of straining. The clear
liquid passes to the centre and moves up to collect through the outlet.

Uses : Cartridge filter is particularly useful for the preparation of
particulate free solutions for parenteral and ophthalmic uses. This filter
holder will process 1000 to 15000 litres of sterile solution per hour.

Advantages : (1) Stainless steel construction permits autoclaving for
sterile operations.

(2) Cartridges with self-cleaning devices are advantageous.

3) Rlapid disassembling as well as reusing of filter media is possi-
ble.

(4) Cartridges are not brittle, when they are dry.

(5) They are used as in-line continuous filtration, which reduces
handling of solutions. It minimizes the chances of contamination.
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S0

]
§lurry Filtrate
inlet ~ outiat
[- T - ' 4—:]
Cartridge —| 1 . T —1— Cartridge
holder —»i* i
bt

N

Discharge cake

(a) Filter assembly.
Filtrate outlet

/End cap
Polypropy[ene Metal seal
protective layer ——
Prefilter T -—
'@
Membrane T — £
filter (0.2 pm) — <
Inner /‘// t
support core 7 End cap
Non-fibrous metal seal
support net

(b) Cartridge filter unit

Figure 8-16. Cartridge filter.

Disadvantages : (1) Cost of disposable elements offsets the labour
saving in terms of assembly and cleaning of cartridge clarifier.

(2) A number of manufacturers provide the components, which are
generally not interchangeable between sx@
F &

Drum Filter |

Principle : Rotary drum filter functions on the pr.inciple of ﬁltenneg
the slurry through sieve-like mechanis.rg on a rotatu}g d['url.l Surffl.; -
under the conditions of vacuum. In addl.tlon, compression, dI:ylng (using
hot air) and removing the filter cake (using a knife) are possible.

nstruction : The construction of a rotary drum filter is shown r11n
©0 It consists of a metal cylinder mounted horizontally. The

Figure 8-17.
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grum may be up to 3 metres in diameter and 3.5 m
ves @ surface area of 20 metre square. The c
erforated pl-at.e,. which supports a filter cloth.
anitioned dividing the annular space into separate
of it iS connected by an internal pipe to the centre
rotating valve.

Ctres in length angd
urved surfjce IS a
The drupm, 18 radially
cOmpartments_ Each
of the drum through 4

working : The drurp is rotated at a speed less than one revolution
per minute. The dr_um Just enters the slurry in the trough (Figure 8-17).
As it dips, vacuum 1s applied in this segment so that the solid is build up
on the surface. The liquid passes through the filter cloth into an internal
pipe and valve. Finally the filtrate reaches the collecting tank.

As the drum leaves the slurry section, it enters the drainage zone.
Here excess of the liquid is drawn inside. Special cake compression
rollers may be included at this stage, so that the cake is consolidated by

the compression of the cake. This improves the efficiency of washing
and drying process.

b Vacuum is applied to carry the slurry along with the drum
Drainage zone

Water washing arrangement
Drying zone - dry air supply
Cake removal zone

w v v v

Washing

Water C

Cake removal

Drainage zone

zone

Scraper

Connections to knife

rotating valve Pick-up zone Slurry trough

Figure 8-17. Drum filter.

As the drum leaves the drainage Zzone, it enters the ;v:t:cru l;:frz]lsll:
Section.  Water is sprayed on the cake. A separ.ate-ijtZ“;i(r) through the
pplied on the panel in order to suck the wash Hiqu! fi i‘“ into a seg arate
cake of solids. Wash liquid is drawn through the Tilter 1 P

“ollecting tank.
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Then the cake enters the drying zone, where hot air is blow
cake. The cake may have the moisture content less than One
Finally the cake is removed using a doctor knife and dischargeq

All these steps are completed in one rotation of the drum
drum is ready to receive a fresh lot of slurry.

n on lhe
Percen

Now the

Uses : Drum filter is used for continuous operation and is utiliseq ¢,
filter slurries containing high proportion of solids up to 15 to 30 percent
In the production of penicillins, the extract is separated from mycelium
(cell mass) by drum filters. These are used for collecting calcium
carbonate, starch and magnesium carbonate.

Advantages : (1) Cake is removed simultaneously during operation,
Therefore, suitable for use with concentrated slurries.

(2) The labour costs are very low on account of automatic and
continuous operation of the rotary filter.

(3) The filter has large surface area.

(4) The speed of rotation can be varied and the cake thickness can be
controlled. For example, if the solids form an impenetrable
cake, the thickness may be limited to less than 5 millimetres.
On the other hand, if the solids are coarse and form a porous
cake, the thickness of 100 millimetres or more, can be obtained

Disadvantages : (1) Rotary drum filter is expensive equipment With
complex functioning. It contains moving parts and also requires

a number of accessories such as vacuum pumps, vacuum recetV-
ers, traps etc.

(2) The cake tends to crack due to the air drawn through by the

) . S
vacuum system. This makes washing and drying processe
inefficient./
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