. Movement of large portion o a material from one
location to another location in a give system. Rotating blades and
paddles are used.

Turbulent mixing:

Laminar mixing:

Molecular diffusion:




Motor/drive

Impeller

Baffle~._ )



« Based on and . the are classified into

Turbines
Paddles

* &



It consists of number of blades, generally 3 bladed
design 1s most common for liquids. Blades may be
right or left handed depending upon the slant of their
blades.

Two are more propellers are used for deep tank.

Size of propeller is small and may increased up to
0.5metres depending upon the size of the tank.

Mixing: Th



Advantages of propellers:
Used when high mixing capacity 1s required.

Effective for liquids which have maximum viscosity of 2.0pascals.sec
or slurry up to 10% solids of fine mesh size.

Effective gas-liquid dispersion is possible at laboratory scale.

Disadvantages of propellers:

* &



A turbine consists of a circular disc to
which a number of short blades are
attached. Blades may be straight or
curved.

The diameter of the turbine ranges from
30-50% of the diameter of the vessel.

through the perforations reducing rotationa




*Turbines give greater shearing
forces than propellers through the

pumping rate is less. Therefore
suitable for emulsification.

*Effective for high viscous solutions




* A paddle consists of a central hub

with long flat blades attached to it
vertically.

Two blades or four blades are
common. sometimes the blades are

baffles are necessary.
88



Paddles are used

in the manufacture of antacid
suspensions, agar and pectin
related purgatives, antidiarrheal
mixtures such as bismuth-

Disadvantages of paddles:

* .
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2.Radial component:
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Acts in the direction parallel to the impeller shaft.
Inadequate longitudinal component causes the liquid and solid to rotate

in layers without mixing. Adequate longitudinal pattern is best used to
' ' ' glids are

present

1
-

Impeller type Flow component

Propellers Axial
Turbines Axial or tangential or both
Paddles Radial and tangential

- Paddles with pitch Radial, tangential and axial =~
74



 Astrong sometimes
manifests into formation of a vortex near the N
impeller shaft.

Vortex can be formed when \ /
‘ \. v

Qéz e,

The impeller draws
liquid and air towards
it, creating a vortex



* Vortex formation
by reducing velocity of the

impeller relative to the surrounding
fluid.

air bubbles are produced

uneven loading

causes oxidation




Impeller should in in any one of the position that can
, : , etc., and should be deep in
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where
greater depth is required. This system is known as push and pull mechanism.
The bottom impeller is placed about one impeller diameter above the
bottom of the tank. It creates zone of high turbulence.




4. are used to
prevent vortex formation. However, such shapes
may facilitate the formation of dead spots




* Draft tubes are placed to control the
direction and velocity of the flow to

the impeller.
__Draft tube

Disadvantage:
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— Properties of liquids: physical properties of materials to be mixed.
e.g.: Density, Viscosity and miscibility.

Process related factors-

-0 Batch size. 78




Flow mixer or line mixer or pipe mixer

* r



When compressed air jets are passes rom
the bottom of a vessel, air bubbles are

formed in the liquid phase. The buoyancy
of the bubbles lifts the liquids, which are
confines to the central portion due to the

Construction:




* It consists of a vessel and a mixing device
known as Jet.

* Atypical jet-mixing system has 12 jets
arranged radially in a cluster in the centre
of the mixing tank. The cluster of jets is
called an eddy jet mixer.

Pump
suction

'Entrainmant
suction inlet




The tank contents are pumped
through the top of the mixer to the
primary nozzles. Then, after
passing through the common
suction chamber, the 12 streams of
fluid are discharged into the tank

suction chamber.




ffjﬂ/a//aa vons, af et miver

« Jet mixers tend to be used in situations that require
turbulence, rapid approach to homogeneity, and high local




It may consist a baffled pipe or an
empty chamber.

Liquids to be mixed are passed
through the pipe/ chamber.

Zrmall Opeming

Baffled pipe

* &



« Used when large volume of liquids are to be mixed.
« Used for continuous mixing.




 Liquid mixing promotes heat transfer between
I|qU|d and a heatlng source. This step is essential
Il‘lq-OIOOJ 105 1lAllCC IOII
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