


32

Fluidized bed mixers

• The fluidized bed equipment is used mainly in:
– Drying

– Granulation

– Coating

• However it can be used for mixing of powders 
before granulation.

• Blown air fluidized and mixes the powder.

• Fluidization is very efficient mixing process.

• Diffusion of particles occur.

Powder mixing equipment
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Fluidized bed mixers
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Continuous mixers

Powder mixing equipment
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Scale-up of powder mixing
• The extent of mixing achieved at a small laboratory scale

during development work may not necessarily be

mirrored when the same formulation is mixed at a full

production scale, even if the same mixer design is used

for both.

• Often, mixing efficiency and the extent of mixing is

improved on scale-up owing to increased shear forces.

• This is likely to be beneficial in most cases, although

when blending lubricants care is needed to avoid

overlubrication.
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Scale-up of powder mixing

• The optimum mixing time and conditions should

therefore be established and validated at a

production scale, so that the appropriate degree of

mixing is obtained without segregation,

overlubrication or damage to component

particles.

• Minimum and maximum mixing times that give a

satisfactory product should be determined if

appropriate, so that the 'robustness' of the mixing

process is established.
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Types of mixers used for liquids and suspensions

Propeller (Impeller) mixers

• Three basic types of flow may be produced:

radial, axial and tangential.

• Angled blades cause fluid to circulate in both an

axial and a radial direction.

• The ratio of the diameter of propeller to that of

the vessel is 1:10 - 1:20 and it typically rotates at

speeds of 1 - 20 rps.
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(A)Radial flow (B) axial (C)tangential flow
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Types of mixers used for liquids and suspensions

Propeller (Impeller) mixers

• A vortex forms when the centrifugal force

imparted to the liquid by the propeller

blades causes it to back up around the sides

of vessel and create a depression at the

shaft.

• An off-center mounting of propeller and

vertical baffles discourage the formation of

vortex.

• Propellers are more efficient when they run

at high speed in liquids with low viscosity.
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Types of mixers used for liquids and suspensions

Paddle mixers

• The mixing element is large in relation to the vessel 

and rotates at low speeds (10–100 rpm).

Paddle mixers
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Turbine mixers

- Turbine mixers may be used for more viscous liquids

than those mixed by propeller.

- The impeller has four flat blades surrounded by

perforated inner and outer diffuser ring.

- The rotating impeller draws the liquid into the mixer

head and forces the liquids through the perforations

- They can produce stable emulsions.

Types of mixers used for liquids and suspensions
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Air jet mixers

• These mixers utilize jets of air

or some other gases.

• The liquid must be of low

viscosity, non-foaming,

unreactive with the gas

employed and reasonably

nonvolatile.

Types of mixers used for liquids and suspensions
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Fluid jet mixers

• When liquids are to be
pumped into a tank for
mixing, the power required
for pumping is often used to
accomplish the mixing.

• The fluids are pumped
through a nozzle arranged to
permit good circulation of
the material through the tank.

• It is also possible to pump
the liquid from the tank
through the jet into the tank.

Types of mixers used for liquids and suspensions
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Inline mixers (Continuous mixing)

• In this case, mobile, miscible components are fed

through an inline mixer designed to create turbulence in

a flowing fluid stream.

• It can be accomplished essentially in two ways: in a tube

(pipe) through which the fluids flow,or in a chamber in

which a considerable amount of hold up and

recirculation occur.

• Controlling the feeding rate of raw materials is

necessary to ensure uniform mixtures.

Types of mixers used for liquids and suspensions
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•On an industrial scale,

solutions are prepared in

large mixing vessels with

ports for mechanical

stirrers.

•When heat is desired,

thermostatically controlled

mixing tanks may be used.

Types of mixers used for liquids and suspensions
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Mixing of semisolids

• Semisolids, unlike liquids and powders, do not 

flow easily.

• The suitable mixers must have rotating elements 

with narrow clearances between them selves and 

the mixing vessel to avoid dead spots

83

Types of mixers for semisolids
1) Planetary mixers

2) Sigma blade mixer

3) Vessels (tanks) with counter-rotating mixing bars

• It is very difficult using primary mixers to

completely disperse powder particles in a

semisolid base so that they are invisible to the eye.

• The mix is usually subjected to the further action

of a roller mill or colloid mill, so as to 'rub out'

these particles by the intense shear generated by

rollers or cones set with a very small clearance

between them. 84
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stainless steel tank, which

has counter sweep agitation and a 

built-in homogenizer.
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