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Fluidized bed mixers Ol paseiay
 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.
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Powder mixing equipment
Continuous mixers
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Figure 42 The "Zig Zag" continuous blender. (Courtesy of Patterson
Kelley Company, Division of HARSCO Corporation, East Stroudsburg,
Pennsylvania. )
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Figure 41  Schematic of "Zig Zag" continuous blender. (Courtesy of
Patterson-Kelley Company, Division of HARSCO Corporation, East
Stroudsburg, Pennsylvania.)
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Scale-up of powder mixing mixing i édse 55214 5o
.. . small scale le &yle I
« The extent of mixing achieved at a small laboratory scale JUPRTY

during development work may not necessarily be ;e scale L
mirrored when the same formulation is mixed at a full (..l o oo
production scale, even if the same mixer design is used 3landl yud
for both.
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« Often, mixing efficiency and the extent of mixing IS 5.l i.s w35 L)
improved on scale-up owing to increased shear forces. (ges six lghalss Ul

L L shear force J!
This is likely to be beneficial in most cases, although nsia <ol 3la

when blending lubricants care is needed to avoid_,
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overiuprication. lubricant bls.
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_ . large scale s b3 W
Scale-up of powder MiXing uc,. (sl o Sas
« The optimum mixing time and conditions should =1 <3g ol
therefore be established and validated at a <=l jlas
production scale, so that the appropriate degree of GAE Sy
mixing is obtained without segregation, segregation
overlubrication or damage to component Llsll Sasg
particles. particles JI ;oday 43131
* 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. miuy)l ola s Jolg max + min time  sas! p33
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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. rps =round per second
rpm = round per minute

1 rps = 60 rpm
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FIG. 1-3. Impeller blade types (only one blade shown), top
and side views. A and B, Radial flow design: C and D,
mixed radial-axial flow design. For axial pumping, the
blade must be set at an incline to the axis of the shaft.
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A and B : ki radial flow
D and C : flow axial-radial

Types of mixers used for liquids and suspensions
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Propeller (Impeller) mixers Lle Tga 155 oSan oY did Lstya Lo yeidl sla
» A vortex forms when the centrifugal force surfactant g o5 1315 liquid J!
imparted to the liquid by the propeller Boey oo

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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Fig. 13.13 Propeller mixer with (a) unbaffled tank and
(b) baffled tank.
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propeller mixer
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Types of mixers used for liquids and suspensions

Paddle mixers &dle viscosity @l Ul slgall cewlio S J81 de youy y9a

« The mixing element is large in relation to the vessel
and rotates at low speeds (10-100 rpm),
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Types of mixers used for liquids and suspensions

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.
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—Ji-— Mesh collar, cut away
37 to show turbine

Central aperture

Fig. 13.14 Turbine mixer. vy

Types of mixers used for liquids and suspensions

Air jet mixers ] Jawdl e s Tsgll
« These mixers utilize jets of air N | lodll Joso Sledl oladly

or some other gases. “ el liquid Jl 8 2
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Types of mixers used for liquids and suspensions
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.
e The fluids are pumped

Tank
through a nozzle arranged to o

permit good circulation of e o
the material through the tank. o ol s e L

* It is also possible to pump I|gU|d = QiM_.‘g@,JJfl'qu'd'tj}” 02
the liquid from the tank “° oo™ tankJlwal 2yl sly=tank o

through the jet into the tank. <« == woww =8ll (uang [iquid gl dswas
awd tank ' Jsls alsensd

Types of mixers used for liquids and suspensions

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.
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internal baffles
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FIG. 1-5. Continuous fluids mixing devices. A, Baffled
pipe mixer; B, mixing chamber with flow induced recircu-
lation. -
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Mixing vessels from stainless steel
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Mechanical stirrers

Types of mixers used for liquids and suspensions

*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.

FIGURE 13.1 Large-scale pharmaceutical mixing vessels.
(Courtesy of Schering Laboratories.)
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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

Ahaadl & il all a8 bl 1 5leadl glhas B lsiialy (Sas oaSs dax o ngll flow I
dead spots JI Jai Joloi p3M8

AY

dead spote « Ll pgloga bo JUI 3blall e

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. A

colloid or 8 mixture JI ysa Llslle a2y & paste JI ;8 g5 semisolid e powder alsl &I Ygw o
Jasl S ¢ 59 aggregation Jas powder ¢! olis roller mill
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Fig. 13.15 Sigma blade mixer.
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CROSS SECTION - A TOP VIEW

FIG. 1-8. Schematic drawing of a top-loading sigma-blade
mixer with overlapping blades. The top view shows the
relationship of the counter rotating blades to the overall
geometry of the mixer.
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stainless steel tank, which
has counter sweep agitation and a
built-in homogenizer.

Fig. 5 Large-scale manufacturing unit (Tri-mix Turboshear)
with counter-rotating mixing bars. (Courtesy of Lee Indus-
tries, Inc., Philipsburg, Pennsylvania.) AY
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