
Froth Flotation Cells
(Ore Flotation)

About Froth Flotation
Froth flotation, also called ore flotation when used in
mining applications, is a method for physically separat-
ing particles by having air bubbles selectively adhere to
specific surfaces. The particles with attached air bubbles
are carried to the surface and removed. 

Froth flotation is one of the most widely used methods
for ore beneficiation. It is also used for wastewater
treatment (where it is called Dissolved Air Flotation, or
DAF) and in the deinking step of paper recycling. The
following information focuses on mining, but the princi-
ples are the same.

In the mining industry, the plants where flotation is per-
formed are generally known as concentrators or mills.
The ore is ground and crushed into small particles and
then mixed with water to form a slurry. The desired
mineral is then made hydrophobic by the addition of a

surfactant or a collector chemical (although some min-
eral surfaces are naturally hydrophobic). The particular
chemical depends on the nature of the mineral to be re-
covered and, perhaps, the natures of those that are not
wanted. 

This slurry (called pulp) of hydrophobic particles and hy-
drophilic particles is then introduced to flotation cell
tanks that are aerated to produce bubbles. The hy-
drophobic particles attach to the air bubbles, which rise
to the surface, forming a froth. The froth is removed
from the cell, producing a concentrate of the target
mineral. 

Froth flotation efficiency is determined by a series of
probabilities: those of particle-bubble contact, particle-
bubble attachment, transport between the pulp and the
froth and froth collection into the product launder. In a
conventional mechanically-agitated cell, the volume oc-



cupied by air bubbles is low (5-10%) and the bubble size
is usually greater than 1 mm. This results in a relatively
low interfacial area and a low probability of particle-
bubble contact. Consequently, several cells in series are
required to increase the particle residence time, thus in-
creasing the probability of contact. 

Frothing Stages
There are three stages an ore goes through to maximize
product recovery.
1. Roughing - this produces a rougher concentrate. The

objective is to remove the maximum amount of the
valuable mineral at the coarsest particle size practical. In
some concentrators, there may be a preflotation step
that precedes roughing. This is done when there are
some undesirable materials present, such as organic car-
bon, that readily float. 

2. Cleaning - The rougher concentrate goes through
further stages of flotation to reject more of the unde-
sirable minerals that ended up in the froth. The prod-
uct of cleaning is known as the cleaner concentrate or
the final concentrate. The objective is to produce the-
highest concentrate grade possible.

3. Scavenging - The roughing flotation step is often
followed by a scavenger flotation step that is applied
to the rougher tailings. The objective is to recover any
of the target minerals that were not recovered during
the initial roughing stage. The concentrate from the
scavengers can be returned to the roughing feed for
refloating or it may be followed by another scaveng-
ing step.

The minerals that do not float into the froth are re-
ferred to as the flotation tailings or flotation tails. These
tailings may also be subjected to further stages of flota-
tion to recover the valuable particles that did not float
the first time. The final tailings are normally disposed of
as mine fill or sent to tailings disposal facilities for long-
term storage.

Hoffman & Lamson Blowers
Hoffman & Lamson multistage centrifugal blowers are
custom made and designed to deliver a specific airflow
and pressure. This offers a very efficient way to produce
constance forced air with equipment known for it’s reli-
ability and dependable performance.
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Sulfide ores:
Copper
Copper-Molybdenum  
Lead-Zinc  
Lead-Zinc-Iron  
Copper-Lead-Zinc-

Iron  
Gold-Silver  
Oxide Copper and

Lead  
Nickel  
Nickel-Copper  

Nonsulfide ores:
Fluorite  
Tungsten  
Lithium  
Tantalum  
Tin  
Coal  

Specific ore applications:


