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DISCLAIMER

« This content provided herein are simply for
educational purposes and not for
any commercial purpose. Every effort has been made
to ensure that the content provided on this course is
accurate and helpful to the readers. However, this is
not an exhaustive treatment of the subjects. No
liability is assumed for losses or damages due to the
Information provided. You are responsible for your
own choices, actions, and results. | have tried my
level best to include the reference of any third-party
material used herein. If missed, it is inadvertently.




SYLLABUS

* Module 5:Solid Solid Separation : Industrial Screening
equipment :Screen effectiveness and Capacity. Wet
Classification: Differential settling, Liquid cyclones, Drag,
Rake and Spiral, Bowl, Hydroseparator, Hydaulic classifiers,
Tabling, Jigging, Froth floatation, Dense media
separation etc. Magnetic separation, Electrostating
Separation. Gas-solid separation: Settling chambers,
centrifugal settling, Cyclones, ESP, Scrubbers, Filters.




SOLID-SOLID SEPARATION
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* xf= mass fraction of overflow in
feed

Intermediate sieves

* x0= mass fraction of overflow
retained on the screen

e Xu= mass fraction of overflow
passes through the screen
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SOLID-SOLID SEPARATION




SOLID-SOLID SEPARATION

Efficiency of screen for overflow

0.Xo mass of overflow retained on screen

No = —

a Fxf mass of overflow in feed

Efficiency of screen for under flow

u.(1-xy) _ massof overflow passes through screen

Nu =

- F.(1-xf) a mass of under flow in feed

Overall efficiency of screen
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WET GLASSIFICATION

* Wet classifiers separate the coarse particles from fine particles by
water or any other liquid.

* The velocity of coarse particles are higher than fine particles of same
density.

* Similarly, high density particles move faster than low density particles
of same size.

* Examples:
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FROTH FLOTATION PROGESS

* Froth flotation is a highly versatile
method for physically separating
particles based on differences in the
ability of air bubbles to selectively
adhere to specific mineral surfaces in a
mineral/water slurry.

* The particles with attached air bubbles
are carried to the surface and
removed, while the particles that
remain completely wetted stay in the
liquid phase.

* Froth flotation is currently in use for
separating sulfide minerals from silica
gangue; separating potassium chloride
(sylvite) from sodium chloride (halite);
separating coal from ash-forming
minerals; removing silicate minerals
from iron ores; separating

FLOTATION PROCESS
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FROTH FLOTATION PROGESS

* The process is particularly useful for processing fine-grained ores that are not
amenable to conventional gravity concentration.

* The basis of froth flotation is the difference in wettabilities of different minerals.
Particles range from those that are easily wettable by water (hydrophilic) to those that
are water-repellent (hydrophobic).

* If a mixture of hydrophobic and hydrophilic particles are suspended in water, and air is
bubbled through the suspension, then the hydrophobic particles will tend to attach to
the air bubbles and float to the surface.

* Once the particles are rendered hydrophobic, they must be brought in contact with gas
bubbles so that the bubbles can attach to the surface. If the bubbles and surfaces never
come in contact, then no flotation can occur.

* The bubble must be large enough for its buoyancy to lift the particle to the surface. At
the same time, increased surface area of bubbles also carries more water into the froth
as the film between the bubbles.




MAGNETIC SEPARATION
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ELECTROSTATING
SEPARATION
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GAS-SOLID SEPARATION:
SETTLING CHAMBERS
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GAS-SOLID SEPARATION: ESP

Clean Air
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GAS-SOLID SEPARATION: ESP

Precipitated
(collected)
particles
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GAS-SOLID SEPARATION: ESP

* Electrostatic precipitators are ubiquitous nowadays in thermal
power plants due to ever-increasing concern about environmental
pollution. Electrostatic precipitator uses the high-intensity electric
field to ionize the dust particles in the air stream and then the dust
particles are collected by oppositely charged collectors (electrodes).
The dust particles, once collected are removed from the collector
plates periodically by hammering the collectors by a different
mechanism.
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ADVANTAGES OF ELECTROSTATIC
PRECIPITATOR(ESP)

» The High Efficiency of Removal of Particles/Pollutants :

The efficiency of an electrostatic precipitator depends on a lot of factors like the
resistivity of the particles, the corona power ratio etc. For removal of particles
under normal circumstances, their efficiency is very high, up to 99% removal of
dust particles. Electrostatic precipitators have relatively high collection
efficiencies (99-100%) over a wide range of particle sizes (~0.05-5 um).

» Collection of Dry as Well as Wet Pollutants:

There are two types of electrostatic precipitators: wet and dry. Dry ESPs are used
for collection of dry pollutants like ash or cement particles. \Wet ESPs are used to
remove wet particles like as resin, oil, paint, tar, acid or anything that is not dry
In the conventional sense.

» Low Operating Costs:

Operating costs for electrostatic precipitators are low and in the long run, they
are economically feasible.
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DISADVANTAGES OF
ESP

* High Capital Costs: Electrostatic precipitators have a high initial
capital cost, which makes it prohibitive for small-scale industries. They
are expensive to purchase and install.

* Requires Large Space: In addition to being costly, they require large
space to be set up.Again the value proposition for small-scale industries
gets reduced as they are costly as well as need a lot of space to be set
up.

* Not Flexible Once Installed: Electrostatic precipitators do not offer
the flexibility of operation. Once installed, it is difficult to change the
capacity of the ESP or move it to a different location. So proper

planning needs to be done regarding the capacity, type and location for
installing the ESP.

* They cannot be used to collect gaseous pollutants: An
electrostatic precipitator can be used for collecting only dry and wet

pollutants and not for gaseous pollutants. This is a major disadvantage of
ESPs.
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GAS-SOLID SEPARATION:
CRUBBERS
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QUESTIONS

* Discuss the working of following equipment’s with neat sketch. Also, discuss their advantage & disadvantages.

_—

Differential settling
Liquid cyclones
Hydro-separator
Hydraulic classifiers
Jigging

Froth floatation

Dense media separation

Magnetic separation,
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Electro-stating Separation.

]

Settling chambers,

I centrifugal settling,

12. Cyclones,

/3. ESP

4. Scrubbers
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