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1.0 INTRODUCTTION

Coal is recovered from natural deposits in combina-
tion with greater or lesser amounts of rock, overburden;
pyrites, and other materials which detract from the heating
Qalue of the coal and contribute air pollutants when the
coal is burned, @oal cleaning processes are those which
separate the unwaﬁied material from the coal to meet
préduct_sPecificatioﬁé} These products can be considered
in three broad categories; utility, industrial and metal-
lurgical (Table 1).

Electric utilities are the major users of coal
in the United States. Specifications on coal sulfur content
have gained increasing attention in past years., Ash content
is generally limited to about 16%, which can be attained
with no cleaning in many cases, Electric utilities commonly
store coal in large stockpiles which are exposed to the
weather, The coal is pulverized at the power plant
immediately prior to use., Since the coal is stored in
exposed stockpiles, the moisture content of the c¢oal is
not normally a significant specification,

Industrial coal users generally place specifications
" on both the size and moisture content of the coal to
prevent handling problems in the feed system of stoker
fired boilers., Excessive fines or high moisture content

(1)

cause clogging of coal feed systems,




TABLE 1

End Use of Coal, 1969

" Total Production 560,505,000 tons
Electric Utilities 56%
Industrial 16%

Coke Plants 18%
Export 7%
All Others 3%

Sdurce: 1969 Bureau of Mines Minerals Yearbook




‘ Metaliﬁrgical coai has the tightest specifications
of any of thé three categories, It is not uncommon for
specifications to call for a maximum of 5% ash, 1% sulfur,
and 5% surface moisture. The top siie of the coal is in
the range of one inch and extreme fines are acceptable in
the coal feed to coke ovens,

The majority of coal supplied for industrial and
metallurgical use is cleaned, while a much lower pércentage
of the utility éoal is processed in coal c¢leaning plants.
‘This is reflected in the coal utilization data compiled
by the U.S, Bureau of Mines. 1In 1969, 60% of the total
coal production was processed in coal cleaning plants;
Coal recovered from underground mines generally contains
a moderate to high amount of rock and overburden, which
is mined with the coal. Of the 347,000,000 tons of coal

recovered from underground mines in 1969, 72% was processed

ipmglé;ﬁigqmglgqﬁﬁ.ﬂfStrip mines are commonly thick deposits
of coal, and the ovefburden can be removed almost completely,
Only 42% of the 197;000;000 tons of coal mined by stripping
in 1969 was processed in coal cleaning plants. The majority
of the coal mined by stripping was utilized as electric
utility fuel. Auger mining is another surface operation
which recovers coal with very little rock or other refuse,
Of the 16;000,000 tons of coal recovered by auger mining

in 1969, only 15% was processed in cleaning plants.,

Most of this coal went to utility end use and many of the

auger mine operators are too small to own a cleaning plant.




The percentage df coal production processed-through
mechanical cleanigg“p{gggg_in_the last ten years has been
félatiﬁely constant at 60-65% (Table 2), The efficiency
of coal cleaning has increased,.however, Qith the percentage
of refuse to raw coal rising gradually to the 1969 value
of 23,1%.

The reduction of surface moisture necessary to meet
specifications for industrial and metallurgical coal often
requires that thermal drying be included as a final step
in the coal preparation operation, Over the past eight
years, a relatively constant 12% of the total coal
production has been treated by thermal drying.

. Coal preparation operations are almost universally

carried out at themine site, Preparation plants are

located in areas which afe remote from centers of popula-
tion, almost without exception, Until recent years fhere
has been very little pressure for environmental control
at these installations and air pollution emissions have

been high, West Virginia has more preparation plants'

than any other state, On September 1, 1968, Regulation V

_of the Weét Virgihia Air Pollution Control Commission,
"To Prevent and Control Air Pollution from the Operation
of Coal Preparation Plants and Coal Handling Operations," .
" became effective. This specific regulation, with the

general process industry regulations enacted in the

states of Pennsylvania and Illinois, contributed to a
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major reduction in air pollutant emissions from ‘coal
cleaning operations over the past five years.

The major air pollutant emission source from coal

that over the next ten years there will be little, if

any, increase in the tonnage of coal thermally dried
because thermal drying will be almost exclusively limited
to the preparation of metallurgical coal. Coal cleaning
is essentially a wet operation, and significant advances

. have been made in mechanical dewatefing equipment. Only
recently, Qibratory oscillating centrifuges havelbeen
developed. They can reduce the surface moisture of indus-
trial grade coal with less size degradation than basket
type centrifuges, and moisture reduction compares favorably
with thermal drying in some cases, Developments of this
type will lead the coal preparation industry away from
thermal dryers wherever possible, since thermal drying

is more expensive than mechanical dewatering of coal,




2,0 PROCESS DESCRIPTION

The mechanization of the coal industry over the
past 20 to 30 years has led to substantial changes in
the character of mined coal. In 1942, continuous mining
machines were virtually unknown and hand loading in under-
ground mines accounted for 55% of the production of
bituminous coal and lignite, Hand loading gives an oppor-
tunity to separate impurities at thg mine face before the
‘coal is sent to the surface, In 1965, only 11% of the
total production of coal was hand loaded., Continuous
and automatic mining machinery has greatly increased
the'output of coal as measured by tons per man per day,
While more impurities such as overburden rock are now
mined, there is a concurrent increase in the demand for
low ash coals.‘ In order to meet these demands, there
has been an increase in the use of coal preparation
plants, |

Coal preparation plants are used to separate impurities

-~

size as determined by the end use, Sub-bituminsus coals
- B
© and lignite are hardly ever mechanically cleaned. The

principal purpose for mechanical cleaning of coal is to
—

lower the ash content to acceptable levels., Underground

coal deposits are seldom found with a clear physical

separation between the coal and rock.overburden, More




commonly, there is én intermediate layer of semi-coal
known by many terms such as bony or shale,

The coal industry utilizes mechanical coal prepara-
tion methods and equipment for two reasons--to increase
its net income per ton of product and to provide a steady
outlet for its products. Since coal consumers pay for
shipping costs in addition to the cost of the coal at
the point of shipping, the coal industry is extremely
sensitive to the cost of preparation., Electric utilitiés,
- the largest user of coal, consider fheir costs in terms
of BTU as fired in the furnace, The cost of shibping
refuse and moisture éan be a significant portion of the
transportation cost, so coal preparation processes have
been adopted by most coal companies in order to be competi-
tive in terms of customer economics, It has been found
that the increased production rate in coal mines using
continuous mining systems brings more refuse to the surface,
but cleaning processes are economical when considering
the overall costs of delivery of coal products,

Coal clganing processes utilize the_physicqlmdif—
ferené;s in specific gravity of coal and refuse material
tb attain a separat%gn,_ The specific gravity of "coal"
fénggslfrom 1.23 to 1,72 depending upon the inherent
characteristics of the coal. The specific gravity of

pure clay and sandstone is about 2,6. Shale ranges from

2,0 to 2,6 and bone or bony coal covers a range of about



11.4 to 2,0. Coal cleaning can be a simple or difficult
task depending upon the difference between the specific
gravity of the ceoal and the refuse-at_any given location,
- "Some refuse is mined with fhe coal because there is
- seldom a clear separation between the coal seam and the
rock overburden, Other materials are found as pﬁysical
inclusions in the coal seam which can be separated once
the coal is crushed to a moderate size, Some impurities
are so finely divided and intimately mixed that they
.must be considered a structural part of the coal which
cannot be removed by mechanical cleaning no matter how
thorough, Pyritic sulfur is an example of material found
as a physical inclusion, while organic sulfur is an intimate
part of the coal molecular structure.
Coal preparation processes utilize the difference
in specific gravity between the coal and refuse materials
to attain the desired product purity, The great méigyéﬁy_
of coal preparation is done by wet processes (Table 3).
Moisture adds to shipping costs, detfacts from the heating
value of coal and can cause handling problems in mechanical
feed systems. Whén shipping coal in the winter, high
surface moisture can lead to free;ipg of railroad cars
Rkl _
and attendant higher operating costs for car unloading,
For these reasons, dewatering is always a step in wet

coal cleaning processes:\ Dewatering can be mechanical

- and as simple as draining. Centrifuges can be used, or




TABLE 3

Type of Equipment Used To
Clean Coal and\%ignite 

PROCESS Millions of tons cleaned, by year

Wet Methods _ 1939 1949 1959 1969
Jigs 37.1 72,4 126.8 155.0
Concentrating Tables 1.4 4.0 | 27,5 45.3
Dense Medium 4.7 17.8 67.0 97.6
Flotation * * 1,7 9.6
Other 24,5 46.5 28.5 8.1
Total Wet 67.7 140,7 251,5 315,6

Dry (Pneumatic) Methods 11,7 12,9 18,2 19.1

| TOTAL CLEANED 79.4 153,7 269,8 334.8

*Flotation included with "other" prior to 1959

Source: Bureau of Mines Minerals Yearbook




thermal drying can be used for a maximum reduction of
surface moisture,

2,1 WET METHODS OF COAL PREPARATION

flotation,

Hydraulic separation is the dominant process in

wet coal cleaning. In its simplest form, hydraulic

separation utlllzes the dlfferentlal termlnal settllng

veloc1ty of partlcles of approx1mate1y the same dlameter

to accompllsh a 8pe01f1c gravity separation. Slmple

trough washers and an elutriation type washer called

the rheolaveuer are examples of launders and classifiers

which process a small fraction of the total coal cleaned,.
Concentrating tables, principally supplied by the

Deister Concentrating Company; Inc;; and generally known

as Deiste;wmables, are considered dependable and efficient

dev1ces for a 51ze range of about 3/8" by 48 mesh, A

feed of approximatg%x_z or 3:1 water:solids goes to

a corner ofﬂéhe rhomboid ghapeQWQeck. The deck is

vibrated and straﬁi%;cation of the coal and refuse is

accaﬁplished as the material passes across the fable.
Jigg?ng is a process of particle stratification

in which particle rearrangement results from an alter«

nate expan51on and compactlon of a bed of particles by

a pulsatlng flUld flow, The mechanism is essentially



one of hindered settling. Particle rearrangemént results
in a stratifiéatiéﬁ by density, with hiq@?§E“§%E§ity
partlcles at the bottom of the bed, 'Jigging is more
related to partlcle densi;;m;nd 1ess to partlcle size
than-other hydraullc type processes, It is more efficient
for the handllng of coarse coal than flne coal.

The basic jig design is the %ﬁym type, where water
movgment_is motivated by air pressure; Coal is fed
into a sealed éémpartment where it travels horizontally
through the jig. Air pulsations are delivered‘to the
sealed compartment above the coal., By the time the
coal has passed across the wash box of the jig, it is
stratified and the refuse product can be removed from
the bottom, while the clean coal passes to other proces-
sing steps, A different design is used by the Wemco-
Remer jig, which does not use either a closed chamber
or air plusations, The Wemco-Remer jig is an open
trough with a water chamber under the coal bed plate.
The entire water chamber is mechanically oscillated to
provide the pulsations necessary to attain the hindered

settling separation.

Heavy medium separation of refuse from coal is

strictly a specific gravity separation, A mixture of
megnetite or sand in water is adjusted to the specific
gravity desired for the separation. Many mechanical

designs are available for processing coarse coal or

2-6




fine coal. High capacity heavy medium Separafors for
eoarse coal are available in many designs,‘of which the
Tromp is typical. The trough-type Tromp vessel accepts
raw coal feed at one end and the refuse migrates to
the bottem, while the clean coal floats to removal at
the other end. '
Many recent coal preparation plants have included
heavy medlum cyclones in thelr de51gn These eycienes
are partlcularly well adapted to the cleanlng of fine
cga;. A Spec1f1c gravity separation is accompligﬂeg_"
asing the accelerated gravitational force which can be

attained in a cyclone,

Jlgs claSsifiers and heavy medium processes are

generally economlcal for the cleaning of coal down to

approximately 28 mesh size, Below this, froth flotation

has been successfully applied to recover clean coal
from a mixture of coal and refuse, Flotation depends
on the selective adhesion to air of some solids and
the simultaneous adhesion to water of other solids,
Generally, flotation reagents are selected so that
coal adheres to the air and is floated to the surface
of flotation cells,
2.2 DRY METHOD OF COAL PREPARATION

Pneumatic cleaning of coal is an all-dry process

which is less expensive than wet process coal cleaning,




The equipment used is COnceptually similar to a jig,

in that it utilizes a pulsating air flow from beneath

the deck to accomplish a specific gravity separation

by hindered settling. Surface moisture content of 2

or 3% is acceptable, but when surface moisture exceeds
about 5% the moisture interferes with the ¢leaning
operation in an air table. Thermal drying has been used

(2)

to prepare raw coal for separation in air tabling plants.

2.3 DEWATERING OF COAL

The moisture content of coal is a function of the
inherent moisture and surface moisture., Inherent moisture
depends upon the water solubility of the coal and it
cannot be removed by mechanical or thermal drying proces-
ses, Eastern bituminous coal may be as low as 2% in
inherent moisture, TIllinois coals have an inherent
moisture of 10-15% and western sub-bituminous coals
have an inherent moisture on the order of 25%. Surface
ﬁoisture; as implied by the name, is attached to the
surfaces of the coal particles or retained in cracks
and fissures of the coal particles, The weight percentage
of surface moisture on coal is a direct function of the
surface area per unit weight so it increases significantly
as particle size decreases,

Above 1 1/2", Screen.

are used to remove surface moisture. Between about

48 mesh and 1 1/2", various types of centrifuges are




used to reduce surface moisture to 2% to 6%, Vibratory
screen centrifuges are particularly efficient. The
surface moisture of the filter cake recovered from froth
flotation_is in the range of 20-30%. Steam can be ap-
plied directly to the filter cake to lower the viscosity
of the water and reduce filter cake moisture content by
about one—third,(G)

Thermal dewaterlng is used when product surface

molsture is_to be. reduced to less than apprOX1mately

5 6%. In this process, wet coal feed is exposed to a

-hot gas stream to evaporate the surface moisture, When

coal is dried to less than 2% surface moisture, extreme

dustiness can result. Thermally drled coal presents

the most 1ntense dust problem in the coal preparation

1ndustry, both at the preparation plant and from rallroad
cars in transit,
‘Many mechanical designs of dryers_have been used

by the coal preparation industry but current installations

are almost exclu51vely utilizing fluidized bed dryers,

The major suppllers of fluid bed dryers for coal prepara-
tlon are McNally—Plttsburg, Heyl and Patterson Link-
Belt and Dorr- Ollver (5)

The McNally-Pittsburg Flowdryer; the Link-Belt
Fluid-Flo dryer and the Heyl and Patterson Fluid Bed

dryer operate with a negative pressure in the drying

chamber while the Dorr-0Oliver FluoSolids dryer operates




with a postive pressure in tﬁe drying bed.l Ei{g; on
the bed are not uncommon and explosions have been re-
porfed. The U, S. Bureau of_Miqes has recommended(7)
that thermal dryers be physically isolated from the main
part of the coal preparation plant and that no.build;ng
.walié'be constructed around the dryer, §9me positive
preésufe.dfyers-have been observed to have significant
dust_losses in the vicinity of the dryer bed aénéhe‘
eéuipment has aged and air seals become less than perfect.

The moisture content of the coal fed to the thermal
dryer is the determining factor in setting the system
air volume., The upper temperature limit of the gases
supplied underneath the fluidized bed is set by material
considerations, An adequate supply of heat must be
delivered to the fluid bed to attain the moisture content
desired for the product without overdrying the coal.

Air pollution considerations have led some thermal
dryer operators to bypass the filter cake; which contains
~the extreme fines, around the thermal dryer to lessen
the burden on air pollution control equipment.(a)
2,4 COST OF COAL PREPARATION

The cost of coal preparation can only be-broadly
generalized since the degree of cleaning and the qualities

of the raw coal can vary widely, Air tabling plants

are the least expen51ve with a capltal cost of approxi-

mately $1 OOO per ton per hour of plant capacity. A

1




wet_brocess plant of 500 to 1,000 tons per hoﬁr raw
coal handling capacity, washing only 50 to 60% of the
raw feed which is plus 3/8" in size can be erected for
approximately $3;000 per ton per hour, If this same
plant were to wash and thermally dry the minus 3/8"
coal, the cost would be $2500 per ton per hour of plus
3/8" feed and $5,000 per ton per hour of minus 3/8"
feed, Plant operating costs including labor supplies,
power and depreciation'for a complete wet processing
prlant will be about 50¢ per ton of plant output.(l)
An excellent review of the economic¢ impact of air
and water pollution control on coal preparation estimates
that the cqst of eliminating both air and water pollution

from coal cleaning plants will add 15-20% to the cost
N (3)

of coal preparation,

Another study estimates that
the cost fof air pollution control alone can range from
3.5 to 10.8 cents per ton of coal processed for plants
with thermal dryers and from 1,6 to 2,4 cents per ton

(4)

for air tabling plants, The price of coal currently is
in the range of $8.00 per ton for steam coal and $11,00-
14,00 for metallurgical coal, The cost of thermal

drying adds 8 to 15 cents per toh, without dust col-

(5)

lection equipment,




3.0 EMISSIONS FROM COAL CLEANING PLANTS

While there are minor amounts of some gaseous pollu-

* tants, particulate matter is the dominant consideration

in air pollution emissions from coal cleaning plants,

3.1 SULFUR OXIDES

Sulfur oxides are potentially génerated only at the
thermal dryer, The concentration of sulfur oxides in
the flue gas is a function of the sulfur content of the
fuel used to provide the heat for the thermal dryer,
Since thermal dryers are almost universally equipped
with wet scrubbers, there will be some degree of emission
reduction of sulfur oxides but there are no measurement
data to provide definitive baseline information.
3,2 NITROGEN OXIDES

Nitrogen oxjides are a potential emission source
from coal cleaning plants equipped with thermal dryers,
As in the case with sulfur oxides; the wet scrubbers
used in conjunction with the thermal dryers will capture
some of the nitrogen oxides,
3.3 PAﬁTICULATE MATTER

Three categories of particulate emission can be
identified in the coal cleaning industry, Fugitive dust;
process emissions from the dry handling of coal, and
emissions from-thermal dryers will be treated separately,

Fugitive dust is generated from sources not amenable to




enclosure énd capture of the dust; such as roaéways

and stockpiles. Operations such as crushing, screening,
and belt transfer points are considered under dry process
emissions,

3.3.1 Fugitive Dust

grincipal sources of fugitive dust emission in

transfer points within the immediate confines of the
preparation plant will be considered under dry process
operations, but transfer points located in remote
areas might be considered as fugitive dust sources

in some instances:\

The generation of fugitive dust from coal
preparation plants is heavily dependent upon the sur-
face moisture content of the coal, Wet process plants

_ which do not use thermal drying present a considerably
lower potential for fugitive dust generation than
plants which use dry cleaning or which dry coal
in thermal dryers,

If refuse is trucked to the disposal area,
these trucké and the roadways over which they travel
are a potential source, If the refuse is delivered
to the disposal area by aerial tramway or belt conveyor,

less fugitive dust-potential exists,




Rail car'loadinglof véry dry coal can be quite
dusty, especially if elevated belt conveyors are used
to drop the coal into the cars, Less dust is generated
- if choke feed chutes are used, Once.the cars are
loaded (by either method) there can be significant
wind~blown loss both at the preparation plant and in
transit,

‘ Wgt process plants, espgg%a;ly_those utilizing
flotation é;f the-cléaning of ultrafine coal; generate
a-fine refuse slurry, This slufry is normally re-
éovered in a thickener and pumped to a settiing bond
for recovery and reuse of the water, If these
.settling ponds are allowed to dry out, the potential
exists for blowing of these geﬁpge”fineg_during dry,

windy weather,

There have been lawsuits against coal cleaning
operations, mainly based on excessive dustfall,

3.3.2 Dry Processing Operations

Depending upon the size gradation and friability
of the coal as mined, and the product specifications,
there.may be é significant amount éf crushing and dry
Screening at preparation plants, These operations are
classical materials handling and sjize reduction proces-
ses and as such are amenable to engineering control of
in-plant dust by hooding and the use of fan-powered

ventilation systems., If the particle size of the dust




is generally large, air pollution control can be
attained by the use of cyclones or low to medium
energy wet scrubbers, If the particle size is small,
 baghouses are the dust collector of choice,

The pneumatic cleaning of coal, or air tabling,
creates more or less fine dust emissions, again
depending upon the type of coal processed and the
particle size, Some older plants still utilize single
large diameter cyclones for the control of dust from
air tabling, but newer installations are utilizing
baghouées.

3.3.3 Thermal Dryers

The thermal dryer represents the largest source.
of potential particulate emissions from coal cleaning.
fﬁe dominant equipment types in current use are f;ash
dryers and fluiQE;ed bed dryers, While only the
fluidized bhed is reééi#ing serious consideration for

(5) there are still a significant

new installations,
number of flash dryers in use. Other types of drvers
are being phased out as their useful life is approached
(Tables 4 and-5).

The flash dryer uses a very short residence
time in a hot zone to accomplish evaporation of surface

moisture in seconds, All of the dry product passes

to a cyclone, which is an integral part of the dryer.
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Withoutlaif pollution control equipment the‘emissions
from flash dryers are estimated at about {S_EEEEEE_Of-
dust per ton of c¢oal, Air volume is approximately
 316,000 standard cubic feet per ton of coal, so the
emissions from uncontrolled flash dryers may be as

high as‘go grains per standard cubic foot  The integral
cyclone in the flash dryer is a 51ng1e largé diameter
unit, so the application of a secondary cyclone and
simple spray type scrubbers can reduce these emissions
to 0.1 to 0,3 grains per.otandard cubic foot,

Fluidized bed dryers require a forced draft
supply of heated air and most designs utilize a second
fan on the clean side so the dryer operates with
negative pressure at the bed, Air volume can range
from 15,000 to 30,000 standard cubic feet per ton, with
about 24,000 scfm per ton considered typical, Cyclone
dust collectors are alwoy; supplied with these units
as a part of the product oapturé system, Some operators
prefer large diameter cyclones over the multiple tube
type because of the problems experienced with plugging
of the small tubes as the dryer passes through the dew
point at startup and shutdown - Dust concentrations
leaving the inhogral cyclone of the thermal dryer
unit aré estihated‘at 3 to 6 grains per standard cubic
foot although-this can go as high as perhaps 20 grains

per standard cubic foot in the case of process upsets

(9

)




such as the interruption of the feed, 1In tﬁese upset
situations, the coal on the bed is dried to nearly

zero surface moisture and becomes extremely dusty,

--Early installations of medium energy wet scrubbers
attained outlet dust concentratioﬁs of about 0,2

grains ber standard cubic foot for most coals, although
values as low as 0,05 and as high és 0.3 have been
discussed, In general, the industry now considers

that high energy venturi scrubbers are necessary to

comply with modern air pollution control regulations.(g'lo)

3.3.4 Emission Estimate

Prior to about 1962 very few coal prepafation
plants were equipped with what would now be considered
adequate dust collection equipment, Since the thermal
dryer represents the dominant particulate emission
source in the industry, estimates have been prepared
for the gross particulate emissions from this source
from 1958 through 1968. These are based on an average
air volume of 22,400 étandard cubic feet of dry air
per ton of coal, Uncontrblled's£éck dust concentration
is estimated at 4.0 grs/scf: emissions from spray
scrubbers at 0.2 grs/scf; and emissions from plants
equipped with venturi scrubbers at 0,06 grs/scf,
Uncontrolled plants are estimated at 80% in 1958,
decreasing to 60% in 1964 and 30% in 1968, Tt is

estimated that the emissions controlled by spray
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scrubbers increased from 20% in 1958 to 40% in 1964
and 65% in 1968, Venturi scrubber control is a rela-
tively new phenomenon in the industry and the only
inclusion of this control was at the level of 5%
in 1968, Based on these estimates, and the thermally
dried tonnage of coal reported by the U.S, Bureau of
Mines, it is estimated that 1964 was the year of maximum
particulate emission from the coal preparation ihdustry
(Figure 1). As coal preparation rlant operators
responded to air pollution contfol regulations, parti-
cularl? those of West Virginia, PennSylvania; and
Illinois, gross emiSsiéns began decreasing below
200,000 tons per year after 1964, Estimates of coal
preparation production over the next ten years are
discussed in Chapter 8, On the basis of these
estimates, Figure 1 also includes a 1980 projection
of particulate emissions at 0.10 grains per standard
cubic foot, It is estimated that total particulate
emissions from the thermal drying of coal will be
less than 10%_of the 1964 level by 1980 as a result
of current state regulations and the impact of the
national standards of performance for new and modified
installationS.
3.4 FLUORIDES
There are no known fluoride emissions from the coal

cleaning process,
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3.5 TOTAL REDUCED SULFUR COMPOUNDS
In past years, the emission of hydrogen sulfide

from burning coal refuse plles has been a s1gn1f1cant

JR—

source of 1ocallzed air pollutlon in many areas, Attempts
at extlngulshlng such fires have met with only llmlted
eﬁccess and the most effectlve control measure has been

a- comblnatlon of 1mproved dlsposal practlces and the
éecovery_of a h%gher percentage of coal from the refuse

so thet the.material is basically non-combustible, It

is not ant1c1pated that burnlng refuse plles would be

a preblem with any new coal cleaning facility because
most_etete 1awe adequately define practicee which must
beufollewed to prevent such burning.
3.6 ODORS o

With the exception of reduced sulfur gases from
burning refuse piles, odors are not considered a problem
at coal cleaning plants,
3,7 VISIBLE EMISSIONS

Fugitive dust swirling in the immediate vicinity
of coal preparation plants can; at times; create large
"clouds of visible dust, This is most common on plant
roadways and at the rail car loading station, o

Air tables controlled only by cyclones create
visible emissions at ‘times, and other dry process emissione
can be visible depending on the type of dust collector

used,
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Thermal dryer stacks are seldom clear at all times;
even with the best venturi scrubbers, At startup and
shutdown of operation there is a heavy concentration
at the inlet to the scrubber because the coal is very
dry, so some visible emissions seem unavoidable.(ll)__
3.8 PROCESS MODIFICATION

Section 111 (a) (4) of the Clean Air Act of 1970
defines the term 'modification' as "any physical change
in; or change in the method of operation of? a stationary
source which increases the amount of any air pollutant
emitted by such source or which results in the emission
of any air pollutant not previously emitted,"

Within a coal preparation plant a modification
under this definition could be caused by a change in the
character of the coal processed at the prlant, or by
increased production rate, It is not uncommon at large
mines for the coal to contain more or less ash, or to
Be contaminated with more or less refuse, as new areas
of the mine are developed. Increased production rate
can easily be verified by inspection of plant records,
but chggggfhégngmigsiongmcagge@mby ghanges in the character
hgﬁufhg‘cpa}_will probably only be confirmed by source

testing.
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4.0 CONTROIL, TECHNOLOGY AVAILABLE FOR NEW PLANTS

Depending upon the characteristics of the coal_béing
processed, dust from primary crushers caﬁ be controlled
either with water sprays 6r by hooding the crusher and
transporting gases to a dust collector such as a medium
energy scrubber or a baghouse., The dust captured by a
general ventilation system from transfer points, secondary

crushing, and dry screening can be controlled by wet

. scrubbers or baghouses,

Fugitive dust from car loading is not a majér factor
when coal surface moisture is about 6% or higher and, in
any . case, can usually be controlled adequately by the
engineering design of the loading system. If cars are
loaded by stacking conveyors which allow a long drop of
clean coal into the car, significant fugiti&e dust can
be generated and a hooded enclosure might be necessary
to attain adequate control, In-plant roads are always
a problem, especially if heavy truck traffic is expected
through the plant, Regular washing and the use of oil
or calcium chloride sometimes controls road dﬁst. Most
coal cleaning plants have a large settling pond for water
clarification. If allowed to dry over substantial areas,
these ponds are a potentiallsource of fugitive dust,
Vegetation cover has controlled this dusting in some cases.(lz)

Stockpiles can contribute to fugitive dust, but control



of wind-blown dust from stockpiles has not been satis-
factorily attained.(lO) |

For pneumatic coal cleaning, large diameter cyclones
were once universally applied, but new air pollution
regulations have caused a change in plant design and bag-
‘houses are now the dust collector of choice,

In the wet processing of coal, thére are essentially
no sources of air pollution except from thermal drying.
Emissions froquhﬁfmf;_gyygyshgrg universally controlled

—_—m— —m—

by wet scrubbers, A significant explosion potentiail
-~ e .

exists at thermal dryers since hot gases come in contact

with finely divided coal dust, Electrostatic precipitators
have not been considered for this reason. Baghouses are
genefally unsuitable because of the combustion and explosion
hazard and the high dew point of the stack gases,

As seen in Figure 2, many early thermal dryer instal-
1ations_Were equipped only with primary dry dust collectors
and dust emissions were severe.(z’zs) In the 1960's low
and medium energy wet scrubbers were applied to thermal
dryers, lowering emissions to 0,1-0,2 grs/scfd, The first
plant to install a high energy wet scrubber was the Bird
Coal Company near Johnstown; PennsYlvania.(ll) A coﬁrt
order required that this plant reduce its thermal dryer
emissions to 0,05 grs/scfd. The American Air Filter Co,
installed a 1000 cfm pilot unit to develop data, since there

was no prior experience and little information regarding




FIGURE 2
"Modern Coal Mine Tipple"

Postcard Published in 1965



particle size.. Resﬁlts of these tests indicated that
outlet concentrations of 0,066, 0,06, 0,048 and 0,038
grs/écfd could be attained at pressure drops of 10, 15,
20 and 26 inches of water, respectively, The water rate
was 8 gpm per thousand cfm, with 20% recycled, A full
scale unit was installed; at a pressure drop of 20 inches
of water. Gas volume was.slightly less than anticipéted,
so the throat of the venturi was constricted to attain

a pressure drdp of 25 inches of water, A stack concen-

" tration of 0.036 grs/scfd and an inlet concentration of
3.0 grs/scfd were determined by the American Air Filter

(13)  particle sizing, by the MSA-Whitby

test method,
method, indicated an average particle size of 12 microns.
It is important to note that, in order to attain the stack
dust level desired, 48 mesh by zero filter cake was not
dried, The total cost of the air pollution control program
was $5400,000, with the high energy scrubber alone about
$100,000. It is noted that much existing equipment was
utilized, and estimated that a new high energy scrubber
for a similar 175 tph plant would cost about $150,000,
This program was completed in 1966,

In 1967, the Ittman preparatién piant of the Poca-
hontas Fuel Company, an operating unit of the Consolidation

\

Coal Company, replaced four multilouvre driers with a

(2)

single fluid bed dryer, An American Air Filter venturi

scrubber at a pressure drop of 18 inches of water was

—— .




installed, Dust loadings were reduced from 5.5;6,6
grs/scfd to about 0,06 grs/scfd, Particle size analysis
of the inlet dust, determined by Coulter Counter, indicated
a mass mean size of about 8 microns; It was concluded that
"to meet existing air pollution regulations, high energy
scrubbers will be required for Pocahontas coals," |

- It may not be necessary to apply venturi scrubbers
at all plants, depending upon the type of coal processed.
The Amherst Coal Company in Logan County, West Virginia,
" accomplished stack dust concentrations of 0,07 and 0,086
grs/scfd on two separate flash dryers, and 0,1 grs/scfd
on a fluid bed dryer; with a Western Precipitation Company
‘Turbalaire scrubber. The pressure drop at these scrubbers
is 8-10 inches of water, It is reported that this same
type scrubber results in stack concentration of 0,05
grains per cubic foot at Clinchfield Coal's Moss No., 3
plant near Dante, Virginia., Particle size at the inlet,
with 2,5-3,5 grs/cf, is reported as 68% less than 5 microns.
At Clinchfield's Compass No. 2 plant, Dola, West Virginia,
two Turbalaire scrubbers operate with an average stack
loading of 0,087 grs/ct, (14)

American Air Filter and Research-Cottrell are the
dominant suppliers of high energy scrubbers for thermal
dryer applications, Research-Cottrell considers 0.05
grs/scfd a maximum concentration for a non-visible plume;

and generalizes that 35 inches of water are necessary




to attain this stack concentration.(ls) Thé basic design

of the scrubbérs from these two manufacturers is somewhat

différent, in that.Research—Cottrell uses a simple spray

separator with a one-inch pressure drop for demisting,

while Amefican Air Filter uses a low energy wet cyclone

at 4-5 inches of water pressure drop for demisting,
Preparation plant builders recognize the need for

good air pollution control. One manufacturer's literature \

states that "high energy venturi-type scrubbers have

"become standard adjuncts" to their fluid bed dryer.(g)
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5.0 COAL CLEANING PLANTS UTILIZING BEST EMISSION CONTROL
TECHNOLOGY

Since the recommended standards”of performahce will
be.presented in terms.of three types of emissions; thermal
~dryers, dry process operations and fugitive dust, three
plants are identified as demonstrating best control
technology in each of these areas,

5,1 FUGITIVE DUST
The Bird Coal Company, near Johnstown; Pennsylvania,
is identified as the coal preparation plant having the

best control of fugitive dust.(ll)

This plant is located
in a residential area and for many years was the subject
of neighborhood complaints and eventually, a lawsuit,
At the time of the air pollution control engineering
program, the Bird Coal Company was owﬁed by the Maust
Coal and Coke Corporation, but it is now owned by the
Island Creek Coal Company.

During the engineering investigation prior to
the corrective program; three specific fugitive dust
generation points were identified, At the raw coal
transfer point beneath the screening house, vibrating
feeders delivered 1/4" by zero coal onto the classifier
feed belt. Flooding of the conveyor, especially during
periods of startup and shutdown, created significant

fugitive dust emissions, The railroad car loading belt




beneath the fluid bed dryer was found to be.aﬂqther
fﬁgitive.dust emission point. Crushed coarse metal-
lurgical coal was first loaded on the belt, then the
-3/4" material from the heat dryer was placed on top.
This was topped with the extremely dry cyclone catch
from the primary dust collector of the thermal dryer,
The loading of the material onto the belt and subse-
quent handling operations were quite dusty, The third
point of fugitive dust generation was the railroad car
loading area,

In order to eliminate dusting from the raw coal
screenhouse, the screening process was changed from dry
fo wet, The classifier which handled the dry 1/4"
by zero coal was removed from the operating circuit;
and the 48 mesh by zero fine coal cieaned by froth
- flotation, The filter cake from the froth flotation
bypassed the thermal dryer and was loaded wet; thus
reducing dusting at the loading belt underneath the
thermal dryer and at the railroad car loading area,

' The loading cycle on the clean coal belt was changed
so that the thermal dryer product was loaded first and
then covered with the coarser mateirial which had not
been thermally dried, A mixing screw conveyor was
installed to blend the primary cyclone dust collector

material with the coarse fraction of coal discharged




by the dryer thus balancing the moisture content in
these two feed materials.
The Director of Preparation for the Island Creek
Coal Company is: Mr, Elza F, Burch
Island Creek Coal Company
Bulkley Building
Cleveland, Ohio 44115
5.2 DRY PROCESS OPERATIONS

The coals of western Pennsylvaniaare particularly

amenable to ash reduction by air tabling, The Florence

Mining Company operates a preparation plant in Huff,

Indiana County, Pennsylvania.(l7'18)

This plant
processes 1200 tons per hour of raw coal feed, with 18-
20% discarded as rejects. The Galis Manufacturing Com-
pény was the prime contractor for this plant, The air
tables were supplied by the Roberts and Schaefer Com-
pany., Raw coal is crushed to 3/4" bf zero and goes
directly to the R&S super air flow unit, The coal is
stratified by pulsating air as it moves over the slightly
inclined reciprocating perforated deck plate mounted
over an air box, Air is supplied to each of the 14

air tables at 25,200 cfm delivered at 10 inches static
pressure, On the air tables the refuse gravitates
toward the bottom and is withdrawn by screw convéyors.
The upper layer of clean coal and the middle layer of

middlings travel over the slowly moving bed of refuse

and are removed separately at the discharge end of the




deck, A.rotating butterfly damper in the feed airline
‘provides the pulsations. The air from the tables first
passes through cyclone dust collectors and then to
Pangborn baghouses; Each of the 14 air tables has a
separate 75 horsepower blower and baghouse rated at
31,500 cfm, The cyclone and baghouse catch go to the
clean coal belt, The belt can deliveér coal directly
to the Conemaugh power station, or to stockpiles,
aAll convéyors within the plant are enclosed,
A probable contact for test arrangements is:
Mr, H., A, Cashion _
Assistant to the President
for Administration

The Florence Mining Company

Seward, Pennsylvania 15954
5.3 THERMAL DRYERS |

The coal preparation plant at fhe Island Creek

Coal Company's Virginia-Pocahontas No, 3 mine in Vansant;
Virginia, is identified as the thermal drying installa-
tion having the best control technology in the United

(9,16)

States, Other candidates for this consideration

are the Island Creek Coal Company's Bird Coal Company

(11) Consolidation

plant near Johnstown, Pennsylvania,
Coal Company's TIttman preparation plant in West Virginia,
and Consolidation Coal Company's Rowland preparation

(8) The Rowland and Bird plants

plant in West Virginia,
bypass filter cake around the thermal dryer, while the

Virginia-Pocahontas No, 3 and Bird installations dry

18]
l
NN

(2

)




the entire burden of filter cake, This ﬁas one of the
main reasons for selecting the Virginia-Pocahontas No, 3
installation, which has started up more recently than
Ittman,

The VirginiaQPdcahontas No. 3 mine and preparatiqn
plant of the Island Creek Coal Company began operation
in 1970, The preparation plant processes 625 tons per
hour of raw feed and the McNally-Pittsburg No. 8 flow
dryer dries approximately 400 tons per hour of finished
coal, The coal is an exceptionally high quality Poca-
hontas coal which is sold to the metallurgical market.

A Research-Cottrell flooded disc scrubber operating
at a pressure drop of approximately 35 inches of water
reduces emissions from the stack to an undetermined
level, Director of Preparation is:

Mr, R, E, Blankenship

Island Creek Coal Company
Virginia~Pocahontas Division
Keen Mountain, Virginia 24624

The contact for testing at the Ittman plant is:

~Dr, G. L, Barthauer, Director
Conservation Department
Consclidation Coal Company
Library, Pennsylvania 15129




6.0 SPECIFIC REGULATIONS CURRENTLY PERTAINING TO EMIS-
. S8IONS FROM COAL CLEANING PLANTS

~8ince thermal dryers are the priﬁcipal source bf
emissions from coal cleaning plants, a specific feview
was made of the regulations in the states where thermal
dryers are locatéd.

To-compare various regulations; "typical new plant"
characteristics have been estimated, based on industry
trends, This plant should be typical of most of the
new thermal drying installations for the next five to ten
years. - Stack Height: 100 feet

Process weight rate: 400 tph
Gas Volume: 225,400 acfm, saturated ©140°F
which is 160,000 scfm, dry
Air pollution control; Venturi scrubber
Inlet Dust Concentration: 4.0 grs/scfd,
This plant is considerably larger than the average plant
of the present, which is estimated at 143 tph.(4)

Colorado has a limitation of 20% opacity for visible
emissions, Their process weight regulation (which applies
to coal preparation plants) is a modified Bay Area process
weight curve, The Colorado values are 75% of the Bay
Area values., Fugitive dust regulations are based on the
complaints of 20% of a group of people affected by the

- source, but no less than five people in any case. This




regulation is based on qualitative measurement, Upwind
and downwind sampling is used to prove that transport of
fugitive dust exists from the source,

Illinois currently has in effect a Bay Area process
weight cufve. More stringent regulations are being con-
sidered, There are no specific regulations for coal
preparation plants but they fall into the industrial process
emission category, The "typical new plant" would be
limited to an emission rate of 66,3 pounds per hour,
equivalent to a stack dust concentration of 0,048 grs/
scfd,

| Indiana has a general process weight regulation
but nothing specific for coal preparation plants. There
is no fugitive dust regulation in the state of Indiana,

Kentucky Regulation No. 11 uses the Bay Area process
weight curve with an opacity limitation of No,. i Ring-
elmann for new installations, and No, 2 Ringelmann for
exi sting installations, Fugitive dust control systems
and maintenance practices must be conducted in such a
manner as to minimize thé emission of fugitive particu-
late matter to a level satisfactory to the Commission,

A total dustfall limit of 5.25 grahs per square meter
per month, three month averagé; is established by Regu-

lation 9 as an ambient air quality standard,




North Dakota covers coal preparation plants under
Regulation No, 82,
Ohio has no statewide emission standards at this

time,

Pennsylvania Regulation No, I covers control and

prevention of air pollution from coal refuse disposal

areas, This is basigé;;xmE_gefiqitionvgfmgscepta@;e good

. practice so as to prevent the combustion of coa;wrefgse.
Ré&ﬁlééiéﬁhnb;'iv defiﬁes limits fér emiésion rates of
settleable (above 10 microns) and suspended (below 10
microns) particulate matter, This regulation is based

on stack height and distance to property line and has

been effectively used to limit emissions from existing
coal cleaning plants, The emissions of susPended:particu—
late matter for the "typical new plant"” would be limited
to 63 pounds per hour: equiValent to 0.046 grs/scfd,
Regulation.v is an air basin regulation and the lower of
vaiues obtained from Regulation IV or V is applicable

to any new source, Regulation V is based on emission
potential rather than dispersion, For a Class C air basin
the Regulation V limit is 100 pounds per hour so Regulation
IV would control, In a Class D air basin, the emission
rate is 60 pounds per hour so this regulation, rather than
the 63 pounds per hour of Regulation IV would be allowed,
This is equivaleht to 0.044 grs/scfd or an efficiency of

98.91%,

v



Utah has only a visible emission standard for stacks,
For existing insfallations, No, 2 Ringelmann is allowed
and for new installations the 1imitation_is No; 1l Ringel-
mann, They are considering ad@pting a 1% sulfur in fuel
limitation in the near future,

Virginia currently controlé the emissions from coal
cleaning plants under Rule 5; a potential emission regulation.
adopted June 30, 1969, The "typical new plant," with an
emission potential of 5;486 pounds per hour, would be
limited to a stack dust conCentratiﬁn of 0.11 grs/scfd,
which is an efficiency of 97,2%. Fugitive dust is controlled
by a dustfall standard, Dustfall is measured using not
1esé than four stations, using the geometric mean of
readings for at least three months, For residential and
commercial areas, the geometric mean is not to exceed
7.00 grams per square meter per month of total dustfall.

In other land use areas, the geometric mean is 12,25
grams per sduare meter per month and in any case; the
dustfall rates shall not be unreasonably excessive at
any individual Station. New rules proposed for public
hearing on April 17; 1971; exempt coal preparation plants
from the general particulate emissions limitation of 0.03
grains per standard cubic foot of exhaust gas. Specific
particulate emissions standards for coal thermal drying
operations for process weights of 100 tons per hour or

- less specify a grain loading of 0,07 grains per standard




cubic foot or a maximum of 45 pounds per hour. "For
operations with process weights of 200 tons per hour and
above, the grain ioading limitation is 0.05 grains per
standard cubic foot with a maximum allowable emission

of 105 pounds per hour. Linear interpolation is used
between the two values., Stacks are to be at least 80
feet above foundation grade or no less than 10 feet
‘above the top of a structure containing the dryer or any
adjacent structure, For air tabling plants, the grain
loading of 0,03 grains per standard-cubic foot of exhaust

gas is specified, For the "typical new plant" the 0,05

grains per standard cubic foot would control, resulting

in an emission of 68.6 pounds per hour,

West Virginia establishes emission limits for both

existing and new coal cleaning plants in Regulation V,

effective September 1, 1968. The effective date for new

installations was March 1, 1970, The "typical new plant"

would be required to meet a particulate emission regula-
tion of 0.08 grains per standard cubic foot, Stack height
must be at 1eaét_80 feet above foundation grade and more
than ten feet above the top of adjacent buildings, Emis-
Sions from air tabling operations are limited to 0.05

grains per standard cubic foot. Fugitive dust is covered

s s e 3 ety ‘i
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cubic foot or a maximum of 45 pounds per hour, "For
operations with process weights of 200 tons per hour and
above, the grain ioading limitation is 0.05 grains per
standard cubic foot with é maximum allowable emission

of 105 pounds per hour, Linear interpolation islused
between the two values., Stacks are to be at least 80
feet above foundation grade or no less than 10 feet
‘above the top of a structure éontaining the dryer or any
adjacent structure, For air tabling plants; the grain
loading of 0,03 grains per standard cubic foot of exhaust
gas is specified, For the "typical new plant" fhe 0.05
grains per standard cubic foot would control, resulting
in ‘an emission of 68;6 pounds per hour,

West Virginia establishes emission limits for both

existing and new coal cleaning plants in Regulation v,
effective September 1, 1968, The effective date fdr new
installations was March 1, 1970, The "typical new plant"
would be required to meet a particulate emission regula-
tion of 0.08 grains per standard cubic foot, Stack height
must be at 1eaét_80 feet above foundation grade and more
than ten feet above the top of adjacent buildings, Emis-
sions from air tabling operations are limited to 0,05
grains per standard cubic foot, Fugitive dust is covered
by a general statement aimed at good operating practices,
Regulation I, effective January 1, 1964, is directed to

the proper operation of coal refuse disposal areas,




Foreign regulations were not evaluated in depth,
but it was found that two recent inquiries from Japan

to U. S, preparation plant builders called for thermal

dryver stack concentrations of 0,1 G/NM3

3

(0.044 grs/scf)

and 0,06 G/NM~ (0,026 grs/scf),




8.0 PRODUCTION AND GROWTH OF THE COAL CLEANING INDUSTRY

Statistics of the U,S, Bureau of Mines provide
complete historical information on the coal industry,
including coal preparation. The number of coal cleaning
plants (Table 6), the number of cleaning plants with
thermal dryers (Table 7) and the'numbe; of thermal dryers
(Table 8) are decreasing (Figure 3), The tonnage of
coal cleaned is increasing slightly (Table 2) while the
tonnage of coal thermally dried is stable (Table 9).

The Keystone Coal Buyer's Manual, published by the

McGraw-Hill Company, provides an annual listing of the
coal mines and coal preparation plants active in the
United States, Their 1970 Directory of Mechanical
Cleaning Plants is included as Table 10 of this report.
The 1971 Coal Mine Directory.will be available the week
of July 26, 1971, and was not available for reference
in this report,

Coal production is anticipated to increase by 200

million tons in 1974, with 70% of this new capacity

directed to steam generation. By 1990, the National Coal

Policy Conference and the Institute of Gas Technology

estimate that about 715 million tons of coal will be

required for power generation.(lg)
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Figure 3

Number of Coal Cleaning Plants,
Total and with Thermal Dryers, By Year



During the next ten years, new coal preparation
plants in the utility market will utilize as simple and
inexpensive a flow scheme as possible to meet product

specifidations.(ZO)

Thermal drying will probably not be
used unless it is a necegsary preliminary step in air
tabling plants, The increased use of water sprays
underground, brought about by the Coal Mine Health and
Safety Act, has caused an increase in the surface moisture
content of coal mined underground.

The increased utilization of western sub-bituminous

coal will cause a reduction in the percentage of coal

cleaned, The coal from the 27 foot thick Rosebud seam

needs only to be crushed to two inches or less for ship-

ment to electric utility customers, (21)
The cost of thermal drying is a major disincentive

to this step in the operation of coal preparation, Wherever

possible, alternative methods of dewatering are used to

save proéessing costs in the industry. For many years;

28 mesh by zero coal was considered ultrafine, New plants

such as the Rowland preparation plant of Consolidation

Coal(s)

are designed so that 100 mesh by zero coal is the
bottom size range and this filter cake is not thermally

dried. Some thermal dryers have been abandoned in favor of
(22)

\

centrifuges, Steam dewatering of filter cakes can

reduce the 20-30% moisture content by about one-third,




Bach of these new steps is adopted by the induséry after
it is demonstrated that the product quality is acceptable
and the cost is less than thermal drying, It is antici-
pated that in 1980 approximately 90,000,000 tons per year
of coal will be processed by thermal dryers. This is
only a moderate increase from the tonnage dried in the
period 1967-1969. It is further anticipated that nearly
all of the coal processed by thermal dryers will be
directed to metallurgical use, New dryers will be
significantly larger, e.g.,, 400 tons per hour, than the
average thermal dryer now in operation which is approxi-
mately 150 tons per hour capacity.

Coal cleaning plants will continue to be located
in isolated areas near the location where the coal is
mined, In those instances where coal preparation plants
are located in populous areés, fugitive dust is anticipated

to be more of a problem than stack emissions,



9.0 INDUSTRY EXPERTS

- The American Mining Congress is the central organiza-
tion representing coal processors, The AMC Coal Prepara-
tion Committee is composed of approximately 700 members
representing coal companies, coal users, and plant designers.

The principal designers of coal preparation plants
are the McNally-Pittsburg Manufacturing Company, Pittsburg;
Kansas; and the Robertsand Schaefer Company, Chicago,
Illinois._ Other-designers are notea in Table 10,

Thermal dryers are supplied by the McNally;Pittsburg

Company, Heyl and Patterson, Inc Pittsburgh; Pennsylvania;

X
the Dorr-Oliver Company, and Link-Belt, Inc,

Each of the major coal companies and the major steel
companies have a coal preparation director, These men
are particularly skilled in the applications of their
company's coal or product and are keenly aware of the
costs involved in coal preparation and attendant environ-
mental pollution control, Mr, D. T, King of United States
Steel and Mr. W. Benzon of the Bethlehem Steel Company
are in charge of their respective coal preparation operations,

The principal literature reference in the coal prepara-

tion field is Coal Preparation, a large volume published

by the American Institute of Mining, Metallurgical and
Petroleum Engineers, New York, The principal journals

in the field are "Coal Mining and Processing" and the



"Mining Congress Journal," The Keystone Coal Buyers

Manual, published by McGraw-Hill, is a particularly good

source of information-about individual plants, The U,S.

Bureau of Mines compiles historical data on coal cleaning ~ - ~-— -

~.. e

e 1

by state, but not by individual company.
The American Air Filter Company and Research-Cottrell;
Inc., are the principal suppliers of high energy scrubbers
for fluid bed dryers. Air pollution consulting and
testing firms Qith experience in the coal preparation
industry include Resources Research, Inc,, Herrick Associates,
and York Researéh. A new firm, Test, Inc,, has been
formed by Mr, David Ellis who spent a number of years
with the West Virginia Air Pollution Commission.
Mr. A, Deurbrouck of the U. 8, Bureau of Mines,
Bruceton, Pennsylvania, is familiar with new techniques
for coal preparation.. The Paul A, Wier Company, Chicago,
Illinois, prepared a report under a NAPCA contract rela-
tive to the use of coal cleaning to meet emission limits
for sulfur oxides. The University of West Virginiaand
Pennsylvania State University have major programs in

coal utilization.
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