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3
Filtration and Clarification

—

Filtration may be defined as the process in which solids
arc separa.ted from liquids by means of a porous medium
which retains the solids but allows the liquid to pass through
it and optically transparent liquid free from insoluble solids.
colloidal hazes, or insoluble liquid drops is obtained.

The term clarification is used when the solids present in
the liquid is very small and they do not exceed 1.0 per cent
and filtrate is the required product. '

The suspension of solids and liquids to be filtered is known
as feed or slurry and the porous medium through which the
slurry is forced to pass is called filter medium, the solids
collected on the filter medium is referred to as filter cake and
clear liquid which passes through the filter is called filtrate.
When solids collected on the filter medium is the desired
product then the process is known as cake filtration. |

The mechanism of filtration is based on two operations
that is _

(i) the flow of solids is resisted by the filter medium
while the liquid is allowed to pass. .

(1) as the ﬁltrz?tion proceeds the retenti‘on.of solids or; |
the filter media goes on increasing “@Ch aCt: a?n
secondary and sometimes more efficient. filtering

medium.
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X*“)ﬂc‘ﬁ's Affecting Rate of Filtratien
The factors which affect the rate of filtration of an
is expressed by Darcy’s law which is stated as under :
dv KA AP

dt n!

where V = volume of filtrate

t = time of filtration

K = constant for the filter medium and.filter cake,

A = area of filter medium

AP = pressure difference above the filter medium  gpg
below the filter medium i.e. on the filtrate.

N = viscosity of the filtrate,

I = thickness of the filter bed i.e. thickness of the fi
cake and filter medium.

The above law Tepresents the rate of flow through the
capillaries of the filter medium and filter cake, From the
above equation it is clear that the rate of filtration depends

y liqllid

Iter

undergoing filtration. :
The factors which govem the rate of filtration are as follows:

1. Area of Filter Surface

Itering surface greater will be the

rate of filtration e.g, with the use of pleated filter paper filtration

is increased.
2. Particle Size of the Solids o be Removed

Rate of filtration ig directly proportional to the particle
size of the solids to be removed.

3. Pore Size of the Filter Media

Rate of filtration is directly Proportional to the pore size
of the filter media.
4. The Resistance of the Filter Cqpe and Filter Media

The" rate of flow will be greatest g the beginning of the
process because there is minimum resistance py; as the process
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5, Viscosity of the Liguid to be filiered

The rate of filtration is inversely proportional to the viscosity
of the hcp:ud to be filtered, Liquids with low viscosity get
filered qmck'ly whereas thick liquids get filtered slowly. The
rate of filtration of such liquids can be increased by applying

pressure on the viscous liquids or by increasing the temperature
of liguid 10 be filtered.

6. Temperature

Increased temperature reduces the viscosity of thick liquids
such a8 syrup, glycerin, liquid paraffin etc. thus they can be
filtered quickly.

In some cases filter presses are so constructed that they
czn be maintained at high temperatures through which viscous
liquids are 10 be filtered.

7. Pressure Difference Acrons the Filter

The rate of filtration is directly proportional to the pressure
difference across the filter bed. The rate of filtration can be
increased by increasing the pressure on the liquid to be filtered
(cake filtration) or by reducing the pressure under the filter
media ie, in the receiver (eration).

BA¥Mler Media

The surface or medium upon which solids are retained in
the process of filtration is known as filter media, '
An ideal filter media should have the following propertics:
(i) 1t should be chemically inert, |
(i) It should have high retention power for the solids
but should allow the maximum passage of the liquids.
(if) 1t hould have sufficient mechanical strength 10

withstand filtration pressure, .
(iv) It should absorb negligible amounts of dissolved

material,
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(v) It should be resistant to the COfrOSIVE action gy the
liquid. .
While selecting the filter media the following factorg Mg
be taken into consideration. .
(i) Size of the particles to be filtered.
(ii) Amount of the liquid to be filtered. |
(iii) Nature of the product to be ﬁlt_ered 1.e. a solyg
suspension or a viscous preparation.
(iv) Purpose of filtration i.e. only to. get clear Preparatig
or to get a clear sterile preparation.
There are a wide range of filter media used g,
pharmaceutical processes which are discussed below :

0]],

1. Filter Paper

Filter paper is the most commonly used media for filtratigp
Different grades and qualities of filter paper are available
Depending on the pore size they are referred to as coarse,
medium and fine. Only high quality filter paper should be
used to get maximum filtering efficiency.

Though filter papers are widely used as filter media byt
they shed very fine particles to the filtrate moreover they
have the tendency to absorb small quantity of liquid.

2. Woven Materials

Woven materials such ‘as cloth made from cotton, silk,
wool, rayon, nylon or glass act as filter media. Fine muslin
made from cotton is widely used for removing very Coarse
particles but it can shed particles to the filtrate; has a great
tendency to absorb liquid and can be destroyed by certain
chemicals. Nylon cloth is also used for coarse filtration. It i
superior to cotton cloth for pharmaceutical use in that the
nylon is not affected by mold, fungus or bacteria and has
negligible absorption properties, N ylon cloth is extremely strong
as compared to cotton cloth. Due to above mentioned reasons
synthetic cloth is preferred for filtration in pharmaceutic?
processes.

Woven wire cloth particularly made from stainless ste€!
is quite durable, long lasting and easily cleaned which can b€



Filtration and Clarification 133

used. They are resistant to chemicals

o s and can be i
stenhz?d- t‘“;ern gloth filter media afforq good surfac:as;:));
cake filtratio are generally used with filter aids

3, Cotion wool

Cotton wool is commonly used for filtering the coarse
particles. A small tuft o‘f cotton wool is placed in the neck of
e funnel and the liquid is poured over it. The cotton wool
has disadvantage that small filaments are detached from it
which are carried to the filtrate. This difficulty can be reduced
toa mimr‘num by using cotton wool prepared from high quality
cotton with long staple and by wetting the cotton with the
menstruum before inserting it in the funnel.

4. Glass Wool

Glass wool is used for filtering highly corrosive chemicals
such as strong acids, strong alkalies and oxidising agents €.g.
solutions of potassium permanganate and chromic acid. Filter
paper and cotton wool can’t be used for filtering above
mentioned substances because both these filters get destroyed.
Although glass wool provides very effective filter medium
but it may contaminate the filtrate with glass fibres.

5. Asbestos
Asbestos is also used for filtering the corrosive liquids.
~Asbestos pads are prepared by compressing shredded asbestos

tightly under pressure. These pads have disadvantages in that

(i) they impart alkalinity to the filtrate (ii) certain substances

like alkaloids may get adsorbed on them (iil) asbestos fibres

may contaminate the filtrate.

6. Kraft paper

Kraft paper is mainly used in plaie and frame filters and
horizontal plate filters. They offer controlled pqrosnty, limited
absorption properties and are quite cheap. Whl-te papersﬁlare_
preferred for phannaceutical work. When .used in large tei
Presses they require a support of cloth or wir¢ mesh, to preven

Tupture of the paper with pressure.
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7. Sintered Glass

' filters consists of pyrefc glas§ POW(er
and S;:I;lt:;c?o f)l:idsuce granule.s of l{nifonn size wt;;]ch are .then
heated to fuse them. The interstices bet'we%n € Particje,
form a connective system thrqugh Wthh. liqui Icucan pass"
sintered glass can be fused in an ordinary funnel of in
Buchner funnel for filtration under reducefi Pressure. Varjgy,
shapes and grades of these funnels are available, |

These filters are used for filtering parenteral Preparatiopg
and solutions meant for eyes. They are alsg useful for filterip
corrosive liquids and oxidizing agents. SmFere:d glass filter
do not shed particles, do not absorb any liquid and can be
easily washed for re-use. For cleaning they may‘be. scrubbeq
gently with a soft brush and a stream of water is Imtroduceq
through the reverse direction or by chemical methods,

Note : For discussion of sintered glass funnel please refer
to “Sterilization’ chapter.

8. Membrane Filters

These are thin porous membranes m
esters or similar polymeric materials
polyvinylchloride, They are mainly

parenteral solutions or preparations me
Note : Please refer to ‘Sterilization

ade from cellulose
or from nylon, teflon or
used for filtration of
ant for ophthalmic use.
" chapter also.

9. Cartridge Unigs

Different types of filter media are also
units. They are used fi

endency g shed fibres,
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o Filter Aids

| “{mle filtering liquids containing slimy compressible

materials, the filter media soon get clogged and it becomes
qecessary to add a material which will check this problem,
such type of substances are known as filter aids,

Filter alds.may be defined as the substances which when
added to the liquid to be filtered, reduce the resistance of the
flter cake and increase the filtration. These substances form

rous, non-compressible cake which can retain the solid

icles but allow the liquid to flow through it. A concentration
of 0.1 to 0.5% of filter aid is added to the preparation before
firation. They may be added directly to the suspension to be
filtered or a suspension of filter aid is first prepared in 2
suitable liquid which is then added to the liquid to be filtered.
An ideal filter aid should have the following characteristics :
(i) It should be chemically inert.

(ii) It should have low specific gravity.

(iii) It should be insoluble in the liquid to be filtered.

(iv) It should form a porous cake.

(v) It should be readily recoverable from the liquid.

The substances which are used as filter aids include
kieselguhr, talc, charcoal, asbestos, paper pulp, kaolin, chalk,
magnesium carbonate and bentonite. .

8.3 Methods and Equipment Required for Filtration

The selection of a method and equipment required for
filtration of a liquid depends on the nature of the material and
quantity to be filtered as well as the object of the operation.
Various types of equipment used for filtration are discussed

below :

1. Filter Funnels

Funnels are conical shaped devices which help in pouring
the liquids in narrow mouth containers. They are widely used
for supporting the filter media. Funnels are generally made
up of glass, polythene, COPPer aluminium, stainless steel or
any other suitable metal. Glass funnels made from neutral
glass are most “commonly used for small scale filtration.
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ith plane surface are used but they
Gencrall;r fulggil:d“gf] rill))]l:ed to increase the downwarg ﬂ‘:\i
g? gzteﬁilrite- A white filter paper of‘ Smttsbtle'tp(t)"re. S:iZe i
hich is folded in such a way that i }ts in g,
§e1ected e ase the rate of filtration a pleated filter Daipey
funnel. 11;0 ﬁﬁh effective filtration surface will be increaSe(j
;f) “; egon;demble extent. ‘Polythene funnels are not S“itable

for corrosive substances.

2. Buchner Funnels

Fig. 8.1 Buchner funnels

Buchner funnels also known as Hirsch funnels are made
up of porcelain which are modified in such a way that a disc

of filter paper is Supported on a perforated plate. These funnels
are especially used for filtration un,

der reduced pressure. They
are also used for Washing the precipitates,

3. Hot Water Funnes
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ysing hot water funnels. Boiling water or steam is circulated
in the jacketed funnel.

Water Outlet

Hot Water or
Steam Inlet

Filtrate

Fig. 8.2 Hot water funnel

4. Sintered Glass Funnels

These funnels are used for filtering parenteral products,
ophthalmic preparations, solutions of potent substances,
corrosive liquids and oxidizing agents.
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