Coal beneficiation

Greater efficiency and lower emissions are sought from coal-fired power generation. The
first response has been to improve boiler and steam turbine technology and emission
control technologies. Another way is to improve the quality of the coal going into the
power plant, as low quality coal can impair its performance. This is also important due to
a gradual decline in the quality of coal resources available. For example, over the last
50 years the average gross calorific value (GCV) of coal in India has fallen from 24.7 to
14.7 Mi/kg.

Coal beneficiation raises the quality of coal at source, primarily by reducing the water and
ash content, and so increases its energy content. The result is a smaller volume of coal to
transport for the same amount of energy obtained, a reduced amount to process in the
plant, fewer problems with reliability, lower emissions and eased effluent treatment and
waste disposal. The coal beneficiation industry is also developing solutions for the issues
of high water consumption, problematical ash content, fine coal recovery and liquid
waste treatment.

Coal preparation plants are being built in those countries that are expanding their thermal
power capacity using indigenous supplies. New developments in coal treatment focus on
fine and ultra-fine coal separation to reduce waste. Technologies can be adapted to treat
Gondwana coals in India and elsewhere, that have finely interspersed mineral and carbon
content.

The dominant preparation technologies use dense-media separation, but dry separation
of coal using riffling tables is increasingly popular as they use less water. Recent
developments show that dry air table methods, although less efficient than dense-media
separation, can now separate small coal sizes, and there is an option to use wet methods
in an adjoining circuit dedicated to recover fine particulates.
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New solutions to reduce waste streams are needed to reduce the environmental impact
of washery tailing ponds. For example, during dewatering, centrifuges have extended the

range of recoverable ultra-fine coal particles. For fine coal recovery, froth flotation is used.

A new method based on the hydrophobic property of coal particles offers an alternate
means to recover dry, fine coal particles and to achieve low sulphur specifications
(Figure 1).

New thermal methods of coal refining operating at temperatures up to 450°C may offer
a superior, cleaner coal compared to that prepared by physical methods and provide
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stable and uniform coal supplies permitting more optimal boiler operation. Thermal
treatment removes volatiles and can substantially reduce pollutants such as sulphur and
mercury (Figure 2).
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Clean Coal Inc Pristine-M™ thermal coal cleaning process module (Clean Coal Inc, 2016)

Conventional dense-media and dry coal preparation costs vary from 1-10 $/t depending
on the degree of preparation. The cost of chemical digestion or bio-oxidation is higher
but offers a route to ultra-low ash content of less than 1%, compared to optimal physical
methods capable of achieving a 2% ash content.

The focus of lignite coal processing has been on drying it as the water level in lignite
lowers the overall performance of a station.

The direct injection carbon engine (DICE) uses a coal water slurry fuel for flexible power
applications which has the potential to partially replace diesel or gas power generation.
A new fuel formulation raises the energy content of the micronised refined carbon (MRC)
coal water slurry and should reduce the manufacturing costs by facilitating physical
separation. A Jameson flotation cell produces micronised coal, when installed as a retrofit
to an existing coal preparation plant.

Modern coal power generation must maximise efficiency and minimise harmful emissions.
The quality of the coal feedstock has a major impact on the performance and reliability
of a coal station and its ability to meet increasingly stringent environmental standards.
Coal beneficiation is an integral component in the implementation of the most advanced
HELE technologies.
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