MINERAL DRESSING
FLOTATION:
Flotation is the most widely used wet concentration technique applied on ores
.It is primarily a surface phenomena based on the principle of adhension of
some mineral partical to air and simultaneous adhesion of other particels to
water in the pulp. Adhesion is made between air bubbles and small mineral
particles in such a way that they rise up in that pulp or get floated .The floated
mineralized froth is then skimmed off while the other constituents of the
mineral are retained in the pulp . The above phenomenon is known as
flotation.
1.Most mineral if suitable proctected from contamination adhere to water but
not to air .Parafine and other hydrocarbon adhere to air in preference to
waterbut not to air.
2. Paraffin & other hydrocarbons adhere to air in preference to water.
3. Some minerals adhere to air naturally and float. This may be ether due to
surface property of the minerals. Such a phenomenon is known as “natural
floatability” that is usually possessed by coal, graphite, sulphur and
hydrocarbons.
4. For metallic minerals to be separated by this process, floatability is to be
induced on the surfaces of the mineral particles. Such a phenomenon is known
as acquired floatability. For the minerals to acquire floatability suitable
chemical reagents are to be added to the pulp. The reagents vary in nature
depending on the type of ore to be floated. The Quantity of reagents to be
used are extremely less but just sufficient to develop a continuous surface film
around the mineral particles of view molecular level thicknesses.
5. Almost all the minerals can be made to adhere to air or water selectively by
using suitable chemical reagents. However, this selectivity can not be cent
percent. This implies that during selective flotation of particular mineral few
other minerals present in the same pulp would also float up.
6.Change in the surface condition of the minerals due to oxidation will affect
the floatability of minerals considerably.

The basic concept of floatation is shown in figure

PRACTICAL UTILITY OF FROTHERS
Frothers are heteropolar surface active organic reagents capable of being adsorbed on the
air-water interface.The adsorption of frothers at the bubble-water interface reduces the
surface tension and stabilizes the air bubble. In the froth bubble, the polar group is oriented
towards the water phase providing the necessary water repellency to the froth as reqired. A
typical froth bubble is shown in the figure

The frothers practically have no effect on the floatability of a mineral particle in the pulp.
Production of persistent froth of desired selectivity & durability is extremely important for
successful floation. The froth should be strong and stable enough to support the weight of
the desired minerals attached to it and permits it’s separation from pulp. On the other
hand, the froth should break down readily after its removal from the flotation cell. Most
widely used frothers are: Pine oil, Isobuty carbonol(MIBC), Turpineol, Aliphatic alcohols &
Cresol.

Collections:
The collector is the most important reagent in flotation. Each molecule of the collector
contains a polar and a non-polar group. It gets adsorbed on the mineral surface and forms a
continuous heteropolar surface film all around the particle.
The heteropolar film is so formed that the polar part is attached to the minerals surface and
the non-polar group is projected outwardly providing hydrophobicity to the mineral surface.
This results in attachment of mineral particles to the air bubbles available in the pulp and
ultimately results in flotation. Collectors are broadly classified according to the chemical
nature of the nonpolar part available in them as follows:
1. Anionic collectors
2. Cationic Collectors
ANIONIC COLLECTORS:
These collectors are the most widely used is froth flotation, If, the4 nonpolar part of the
collector, which imparts water repellency to the mineral, carries a negative charge with it, is
termed as an anionic collector. The structure of an anionic collector is shown schematically
in the Figure

Some typical anionic collectors are:
1. Potassium or sodium ethyl xanthates (Xanthogenates),
2. Dithiophosphates (aerofloats)
3. Thiocarbamates
4. Fatty acids and
5. Sulphonates

Xanthates, thiocarbamates & dithiophosphates are primarily used to float suphide
minerals while fatty acids and sulphonates are used for non-sulphide minerals.

Cationic Collectors:
From the analysis of information on flotation of quartz, barite, hematite and diamond spar
using cationic reagents (amines), the authors show deficiency of thermodynamic approach
to explain flotation results by one type of adsorption due to ion–electrostatic mechanism.
The discussion offers hypothesis that says that at low pH collecting ability of a reagent is
connected with hydrophobic attachment of the reagent ions in adsorption layer. In alkaline
range of pH, the collecting ability is conditioned by formation and precipitation of
ionomolecular associates in the adsorption layer of a mineral. These types of adsorption
attach particle surface which is preliminarily made hydrophobic by ion–electrostatic
mechanism. These adsorption types are active at bubble–liquid interface and can go to this
interface upon rupture of water film between a particle and a bubble. According to the
suggested hypothesis, liquid tension in the film becomes nonuniform and a surface force
arises and expels kinematic constraint for particle–bubble attachment. The analytical review
of the collected test data on cationic reagents proves the suggested hypothesis. The causes
of breakdown of correlation between surface pressure and collecting ability for initial
conditions of flotation are explained.

Modifiers or Regulators:
Sometimes it may be necessary to use a modifier before the collector can be made to
function effectively. It is possible to accomplish the followings by the use of a modifier:
1. Utilize collectors under optimum conditions
2. Prevent or control mutual mineral interaction.
3. Prevent or control action of atmospheric air and the aquatic ingredients on the mineral
surfaces

According to their function the modifying agents may be classified to the following
categories:
1. pH regulators
2. Activators
3. Depressants or Depressors
4. Dispersants

Flotations Cells:
Two importatnt flotation machines are:
1. Pneumatic Cell
2. Mechanically agitated Sub-aeration Cell.
In the pneumatic floation cell compressed air is directly blown into the pulp while in
the sub-aeration cell a rotating impeller serves as a pump which draws in air through the
hollow shaft of the impeller and distributes the same into the pulp to produce the froth. The
mineral processing laboratory usually uses a rotating hollow impeller type sub-aeration cell
as shown in the figure.

INDUSTRIAL FLOATATION CELL:
In industries rarely a single cell is used for practical floatation. Rather a series of 10-15 cells
are connected in series to operate simultaneously. They are connected in such a fashion
that a cell receives the defrothed pulp from the preceding cell in the series as its feed. The
recovery of such a process is usually more than 90%. An industrial pneumatic cell is shown
schematically in the figure.

Magnetic and Electrostatics Separator:
An electrostatic separator is a device for separating particles by mass in a low energy
charged beam. It works on the principle of corona discharge, where two plates are
placed close together and high voltage is applied. This high voltage is used to separate
the ionized particles.
Magnetic separation is a process in which magnetically susceptible material is extracted
from a mixture using a magnetic force. This separation technique can be useful in mining
iron as it is attracted to a magnet. ... The first pair of balls was weakly magnetized and
served to draw off any iron ore present.

Classification of Magnetic Separators
Various classification schemes exist by which magnetic separators can be
subdivided into categories. Review of these schemes can be found in monographs
by Svoboda (1987, 2004). The most illustrative classification is according to the
magnitude of the magnetic field and its gradient.

•
Low-intensity magnetic separators (LIMS). They are used primarily for
manipulation of ferromagnetic materials or paramagnetic of high magnetic
susceptibility and/or of large particle size. These separators can operate
either in dry or wet modes. Suspended magnets, magnetic pulleys, and
magnetic drums are examples of these separators. Operation of a dry
drum separator is shown in Fig.

High-intensity magnetic separators. They are used for treatment of weakly
magnetic materials, coarse or fine, in wet or dry modes. Induced magnetic

rolls (IMR), permanent magnet rolls and drums, magnetic filters, opengradient (OGMS) and wet high-intensity magnetic separators (WHIMS) are
examples of this class of separators.
High-gradient magnetic separators (HGMS). These separators are used to
treat very fine, feebly magnetic materials. A superconducting HGMS machine
is shown in Fig.

Magnets are also used in numerous special applications of material handling:
•Separators with magnetic fluids, in which materials are separated mainly on the
basis of their density.
•Eddy-current separators for separation of nonferrous metals.
•Dense-medium separators, in which a magnet is used to control magnetic heavy
medium.
• Demagnetizing coils and magnetic flocculators.

Electrostatic Separator
Electrostatic separator is a device for separating particles by mass in a low
energy charged beam. And electrostatic separation is a process that uses
electrostatic charges to separate crushed particles of material. Generally,
electrostatic charges are used to attract or repel differently charged material.
When electrostatic separation uses the force of attraction to sort particles,
conducting particles stick to an oppositely charged object, such as a metal drum,
thereby separating them from the particle mixture. When this type of
beatification uses repelling force, it is normally employed to change the
trajectory of falling objects to sort them into different places. This way, when a
mixture of particles falls past a repelling object, the particles with the correct
charge fall away from the other particles when they are repelled by the similarly
charged object.
The electrostatic separator is widely used in our waste recycling machinery,
such as copper wire recycling machine, PCB recycling machine, aluminum

plastic separation machine, mixed plastic separation machine, etc. It not only
can be used to separate metal and non-metal materials, but also to separate
mixed plastics. The separation rate of the electrostatic separator can reach to
almost 100%.
This technique is based on differences in electrical conductivities of the materials.
The separators are commonly called high tension separators. Figure 3.22 illustrates
the principle. The feed is carried by a grounded rotor into the field of a charged
ionizing electrode. A charge is imparted to the feed particles by ion bombardment.
The conductor particles lose their charge to the ground rotor and are thrown from the
rotor surface by centrifugal force. They men pass along a nonionizing electrode and
are further repelled from the rotor. The nonconducting particles are held to the rotor
surface as they do not dissipate their charge rapidly. Their charge is slowly lost and
eventually they drop from the rotor. The middling particles (those with conductivity in
between those of conducting and nonconducting components) lose their charge
faster and drop first. The residual nonconducting particles are removed from the
rotor by a brush. Since the charge on the surface of a coarse particle is lower in
relation to its mass than that on a fine particle, the separation is also influenced by
the particle size. Thus a coarse particle is more readily thrown from the rotor surface
and the fine particles tend to be trapped by nonconducting particles and report
peferentially with the nonconductor fraction. In practice, therefore, it is often
necessary to use multiple stages of cleaning.

MINERAL DRESSING
Mineral dressing, art of treating crude ores and mineral products in
order to separate the valuable minerals from the waste rock, or gangue.
It is the first process that most ores undergo after mining in order to
provide a more concentrated material for the procedures of
extractive metallurgy. The primary operations are comminution

and concentration, but there are other important operations in a modern
mineral processing plant, including sampling and analysis and
dewatering. All these operations are discussed in this article.

