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AEROSOL 
SEPARATION

PARTICLE CHARACTERISTICS

�Aerosol is a fine suspension of particles 
in a gaseous medium, usually air.

�Particles may be either solid or liquid.
�Suspensions of the solid � dusts �

usually are irregular in shape.
�Suspensions of the liquid � mists or 

entrainments � usually are spherical in 
shape.

PARTICLE CHARACTERISTICS GRAVITY SETTLERS

� The simplest device of this type consists of a 
long, horizontal, boxlike structure through 
which the aerosol flows.

� The relationships developed for the class-1 
clarification of liquid suspensions can be 
applied to aerosol separations. 

� The particles of many aerosols, particularly 
those of high concentration, flocculate as they 
settle.
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GRAVITY SETTLERS CENTRIFUGAL SEPARATORS

� These devices are the most widely used of all 
the aerosol separators.

� The simplest type � cyclone � consists of a 
vertical cylinder with a conical bottom fitted 
with a tangential inlet located near the top.

� The carrier gas flows out through a vertical 
pipe at the top.

� The separated particulates are discharged 
through an outlet at the bottom

CENTRIFUGAL SEPARATORS
Aerosol entering the cyclone

deflected by the walls

A strong rotary motion

Gas spirals downward next to the wall to the bottom of the cone

at the bottom the gas 
tightens its spiral

Gas moves upward through 
the outer vortex to be 
discharged at the top

The aerosol particles separate 
from the lighter gas and impinge 

on the walls of the cyclone

circular motion �
centrifugal forces

Particles move the bottom of the separator

momenta of gravity and vertical components
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CENTRIFUGAL SEPARATORS CENTRIFUGAL SEPARATORS

CENTRIFUGAL SEPARATORS CENTRIFUGAL SEPARATORS
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CENTRIFUGAL SEPARATORS CENTRIFUGAL SEPARATORS

CENTRIFUGAL SEPARATORS CENTRIFUGAL SEPARATORS
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IMPINGEMENT SEPARATORS

� Mechanism � particles are separated from 
aerosols by impingement on surface placed 
in the aerosol stream.

� One of the simplest types consists only a 
series of perforated plates with staggered 
openings through which aerosol flows.

� Particles impinge and collect along the 
surfaces between the openings as a result of 
the tortuous path followed by the aerosol.

IMPINGEMENT SEPARATORS

IMPINGEMENT SEPARATORS IMPINGEMENT SEPARATORS
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IMPINGEMENT SEPARATORS IMPINGEMENT SEPARATORS

ELECTROSTATIC PRECIPITATORS

� The operation involve the attraction and 
collection of charged aerosol particles on the 
surface of an electrode having opposite 
polarity.

� The particles are charged as a result of the 
attachment to their surfaces of gas ions 
produced by a corona discharged.

ELECTROSTATIC PRECIPITATORS

� Two electrodes constitute the primary components of 
an electrostatic precipitator:
(1) a discharged electrode � consists of a wire or 
some other object with a small surface area around 
which is produced a high electric field called a 
“corona discharged”.

(2) the collecting electrode � has a large suface area 
and serves to collect the aerosol particles after they 
have become charged by the gas ions.
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ELECTROSTATIC PRECIPITATORS

� Two general classes:
(1) the single-stage type � Cottrell 
precipitator � combines both gas ionization 
and particle collection in the same apparatus.

(2) the two-stage electrostatic precipitator �
separate units are employed for the ionization 
and collection processes.

ELECTROSTATIC PRECIPITATORS

� The type of the single-stage precipitator:
(1) the plate type � consists of discharfe electrodes 
placed between large, flat plates serving as collection 
electrodes. Most often used for the removal of dusts.

(2) the pipe type � consists of vertical pipes serving 
as collecting electrodes, through the centers of which 
are suspended wire discharge electrodes � normally 
employed for removing mists.

ELECTROSTATIC PRECIPITATORS ELECTROSTATIC PRECIPITATORS
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ELECTROSTATIC PRECIPITATORS ELECTROSTATIC PRECIPITATORS

SCRUBBERS

� Scrubbers � all devices in which a liquid phase is 
employed inseparating dusts and mists from aerosols 
� the liquid used as the scrubbing agent is divided 
into thin films or drops in order to expose as much 
surface area as possible to the contacting aerosol �
promotes the transfer of aerosol particles to the 
liquid.

� One or more factors may be active in effecting 
particle transfer � diffusion, impingement, gravity, 
centrifugal force and electrostatic attraction.


