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COAL PROCESSING

1, The Outline of Coal Preparation

Coal preparation, simply put®, is the conversion of
run-of-mine {ROM)E coal (or® coal as it leaves the mine
complete with impurities and prior to any processtngy into
a marketable product, (A gquality—controlled substance whose
composition meets the ever—increasing specifications re-
quired for its use whather it’s combustion, liquefaction,
gasification or carbonization,)®

The coal we mine today® represents the deposition of
phytogenic material 50 to 350 million years ago,The result-
ing horizontal strata, what we call coal seams,will vary in
thickness from several inches to several hundred feet, They
are usualiy separated by varying thicknesses of sedimentary
rocks such as shales, clays, sandstones and, sometimes,
what

even limestone, OR when combined with coal

are known as impurities in terms of preparation®,
Originally, coal preparation began as a line of equip-
ment——crushers, feeders, screens, etc,——to control the
size of the mined coal ,Among the product line was the con—
veying picking table which was used to visually inspect the
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ROM coal se that obvious impurities could be removed
mahually, Thousands of men, women and children
performed this unfulfilling work until mechanization
replaced® it withmore modern coal cleaning equipment,
Generally speaking, this coal cleaning eguipment was
developed for British and European mines because their
coal was of® much greater value per ton than in the U.S,

Its value reflected its cost of mining——which was high
because the seams were more difficult to mine compared
with American coal seams,

However, although U_S, seams are among the easiest
in the world to mine, preparation took on a new signifi—
cance with the unionization of mines during the New
Deat, A rapidly rising demand for machines to mine coal
both underground and above ground was created;machines
which were not and are not sclective and which mine
whole seams, including partings and some reoof and floor
materials,

Mechanical mining meant mechanical cleaning,

Perhaps the easiest way to understand the evolution
of coal cleaning and to understand the variations found
within the industry is to become familiar with the levels
of coal preparation,

Each level is indicative® of the intensity of the work
performed on run-of-mine coal and each is an extension

of the previous level.
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Leve! O processing is the mining and shipping of ROM
coal ,

Level 1 processing combines top—size control by crush-
ing, with® some removal of undesirable constituents such
as tramp iron, timber and perhaps strong rocks, The
preduct of Level | processing is commonly termed raw coal,

Level 2 processing invelves the cleaning of the coarser
gizes of raw coal ( or coal which is larger than 1/27),
The coal finer than 1/2” would be added to the cleaned
coarse coal or sent eleewhere,

Level 3 processing extends the cleaning of the raw coal
to the intermediate size raw coal——1/2” by® 1/2mm, The
minus 1/2mm material is added to the cleaned coal ( the
plus 1/2mm coal) of sent elsewhere,

Levei 4 processing extends the cleaning to include the
minus 1/2mm raw cecal,

Developing the appropriate circuitry for processing
raw coals at Levels 2,3 and 4 involves four areas—-
characterization, liberation, separation and disposition,

Characterization is the systematic examination of the
ROM coal in order to determine the make up® of the feed
to the coal preparation plant, A coal processing engineer
will develop a flowsheet of the unit operations required
to achieve the desired preparation level,

Liberation is the creation of individual particles whose
composition are predominantly coal or refuse. This is
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achieved by size reduction or the crushing of the just—
mined® coal to a particular top size as@® determined by
the characterization study, The feed to the coal prepara—
tion plant is then raw coal from Level 1 processing,
Unfortunately ,particles containing both coal and refuse——
known as middlings——are alsc created,

Separation is, simply, the dividing of the particles
into their apptopriate groups——coal, refuse and middlings,
Coal’s impurities are numerous, but by far the largest
have specific weights greater than coal, The dominant
method for separating the liberated coal is by gravity
concentration which relies on two physical property dif-
ferences— —size and specific gravity ,The raw coal is thus
characterized by partitioning the very heterogeneous coal
into relatively homogeneous subpopulations® on the basis
of size and specific gravity,

Disposition is the cleaning up of the varicus streams,
The separation unit operations normally process water/raw
coal slurries®, thus the term “Coal Washing,” The pre-
dominant disposition operation is the dewatering(separating
the liquid and the solid) of the various streams after the
separations have been made, The second most important
disposition operation is refuse disposal, followed by other
environmental control operations,

Coal prcparation is the quality control arm of the
coal industry, It is an integral part of the coal business,
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The machine we use is simple in construction, EAMEAHEBELY
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The repori I received was written by a famous coal processing en-
gineer, RURHRGR—UX-EOERTEWER,

«QR-when combined with coal——what are known as Impurities in
terms of preparation” REF shales,clays,sandstones and, sometimes,
even limestonepty, “OR” pyHik M 3 JEERATFHLIRBNA. X440
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2. Washability

Washability studies are conducted primarily to deter—
mine how much™ coal can be preduced at a given specific
gravity and at what separation difficulty and size.

The importance of the size analysis is perhaps mwore
clear if you think of the cleaning process as removing im-
puritics from individual picces of ccal, rather than®
in terms of tons of coal,

Ag® the individual pieces pet smaller they become
harder——and more costly®——to clean,

Generally, the testing procedures of a washability
study begin by® obtaining a representative sample of the
material already reduced 10 a designated top size, Wext,
the sample is sized at several different screen apertures,
with® cach fraction held separately for further evaluation,
A typical size snalysis for a feed material is shown in
Table 1,

The table presents the percent of total weight, as
well as an analysis of ash, sulfur content and Btu of
each fraction, both individually and ecumulatively .

Then the material of sach size fraction undetgees a
float-gink test in liquids of pre-selected, carefully con—
trolled specific gravities, beginning with® the lowest,
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The float material from each specific gravity bath is then
weighed and sink materigl is tested in the next heavier
bath,

The procedure is repeated until the desired number
of float-sink fractions have been obtained®, A typical
float-and-sink result for the 1Y/,” x*/,” fraction in Table
1 is given in Table 2.

Since wider ranges are treated commercially, compos—
ite results are usually made by properly combining the
individual size fraction results, A typical composite
result of the 1!'/,” % 28m material (Level 3 processing) in
Table | is shown in Table 3,

Table 1 1'/.”x0 Size Analysis

Direct (Dry Basis) Curnulative
Size o - T

% Wi |% Ash| % Sul| Bu |%Wi|% Ashl% Sul Bu
1" x% " 25,80 | 26,30 | 5.80 10350 | 25,20 26.30 5.80 | 10350
S w1, 25.30 | 26,38 | 4.28 10415 | 51.10] 26.34] 5.05 | 19382
VLT T 26.40 | 27,38 | 3.98 10228 | 77.50| 26,69 4.58 | 10930
52,7 28m 14,50 | 31.48 $.66 9600 | 92.00] 27.45 4.52 | 10218
28mM % 43m 1.00 | 39.99 | 3.65 8146 | 95.00 27.8¢4) 4.49 | 10148
4Bm X 100m 2.00 | 1.89 | 3.30 7848 | §7.00; 28,13 4.47 [ 10102
190m x 200m 1,10 | 45.96 | 3.25 7033 | 98.10f 28,33 4,46 | 10067
200m %0 13}5?30 ;ggi’ :'_f% 16060%73 100.00 28.71 4.43 | 10003
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