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GRAVITY CONCENTRATION
Introduction
Gravity methods of separation are used to treat a great variety of material, ranging from heavy metal sulphides such as galena(sp. Gr. 7.5) to coal (sp. Gr. 1.3), at particle sizes in some cases below 50 µm.
These methods declined in importance in the first half of the century due to the development of the froth-flotation process, which allows the selective treatment of low-grade complex ores. They remained, however, the main concentrating methods for iron and tungsten ores and are used extensively for treating tin ores. Whenever gravity methods are chosen in preference to flotation, it is usually because relative costs favour the application. Minerals which are liberated at sizes above the normal flotation range may be concentrated even more economically using gravity methods.
In recent years, mining companies have reevaluated gravity systems due to increasing costs of flotation reagents, the relative simplicity of gravity processes, and the fact that they produce comparatively little environmental impact. Modern gravity techniques have proved efficient for concentration of minerals having particle sizes down to the 50 μm range and, when coupled with improved pumping technology and instrumentation, have been incorporated in high-capacity plants. In many cases a high proportion of the mineral in an ore body can be preconcentrated effectively by gravity separation systems; the number of reagents and energy used can be cut significantly when the more expensive methods are restricted to the processing of a gravity concentrate. Gravity separation at coarse sizes (as soon as liberation is achieved) can also have significant advantages for later treatment stages, due to decreased surface area, more efficient dewatering, and the absence of adsorbed chemicals, which could interfere with further processing
Gravity techniques to recover residual valuable heavy minerals in flotation tailings are being increasingly used. Apart from current production, there are many large tailings dumps which could be excavated cheaply and processed to give high value concentrates using recently developed technology.
Principles of Gravity Concentration
Gravity concentration methods separate minerals of different specific gravity by their relative movement in response to gravity and one or more other forces, the latter often being the resistance to motion offered by a viscous fluid, such as water or air.
It is essential for effective separation that a marked density difference exists between the mineral and the gangue. Some idea of the type of separation possible can be gained from the concentration criterion,

Where Dh is the density of the heavy mineral, D1 is the density of the light mineral and Df is the density of the fluid medium.
In very general terms, when the quotient is greater than 2.5, whether positive or negative, then gravity separation is relatively easy. As the value of the quotient decreases, so the efficiency of separation decreases, and below about 1.25 gravity concentration is not generally commercially feasible.
The motion of a particle in a fluid is dependent not only on its specific gravity, but also on its size large particles will be affected more than smaller ones. The efficiency of gravity processes therefore increases with particle size, and the particles should be sufficiently coarse to move in accordance with Newton’s law (Eq. (9.8)). Particles small enough that their movement is dominated mainly by surface friction respond relatively poorly to commercial high-capacity gravity methods. In practice, close size control of feeds to gravity processes is required to reduce the size effect and make the relative motion of the particles specific gravity dependent.
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