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WASHABILITY CHARACTERISTICS OF ILLINOIS 
COAL SCREENINGS 

INTRODUCTION 

Fo~~ezuo~d.-The ~~mhabi l i ty  characteristics, size-range, and chemical 
analyses of screenings from Illinois mines are matters of growing interest. 
Screenings that are n~echanically cleaned, carefully sized, mixed, dedusted, 
or made dustless by treatment with oil or chemicals have an advantage over 
screenings receiving no special preparation. The producers of raw screenings 
are accordingly interested i n  the possibilities of improvement revealed by 
analytical data and the results of experimental tests on coals from the districts 
in  which they operate. 

A number of reports have been published on the general subject of the 
mshability 01 Illinois coal,3 none ol which has treated screenings as a specific 
problem. I n  order to obtaili the technical information necessary to answer 
the many requests received, an investigation of the screenings problem was 
started in 1934. 

This investigation was conducted as a cooperative project between the 
Coal Division of the Illinois State Geological Survey and the Department of 
Nlinilig and &letallurgical Engineering of the University of Illinois. Ten 
mines distributed aniong the different mining districts,  ere sampled so that 
each of the commercially important coal beds as well as the different districts 
would be represented (table 1 and figure 1). They were all underground 
mines, and the data presented should he representative of screenings similarly 
prod~lced from other underground niines for the particular district in which 
each of the samples was taken. 

Associate Professor, Mining and Metallurgical Engineering, University of Illinois, 
Urbana. 

"ssociate Geologist, Coal Division, Illinois State Geological Survey, Urbana. 
Lincoln, I?. C., Coal washing in Illinois: U. of I. Eng. Expt. Sta. Bull. 69, 1913. 
Holbroolc, E. A., Dry preparation of bituminous coal a t  Illinols Mlnes: U. of I. Eng. 

Expt. Sta. Bull. 88, 1 9 1 6 .  
Fraser, T., and Yancey, H. F., Cleaning tests of Illinois coals: U. S. Bur. of Mines, 

T. P. 361, 1925. 
Callen, A. C., and Mitchell, D. R., Washability tests of Illinois coals: U. of I. Eng. 

Expt. Sta. Bull. 217, 1930. 
Mitchell, D. R., The possible production of low ash and sulphur coal in Illinois a s  shown 

by float-and-sink tests: U. of I. Eng. Expt. Sta. Bull. 258, 1933. 
McCabe, L. C., Mitchell, D. R., and Cacly, G. W.? Banded ingredients of No. 6 coal and 

their heatlng values as  related to washability characteristics : Ill. Geol. Survey, 
Rept. of Inv. No. 34, 1934. , 
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INTRODUCTION 7 

A preliminary report, "Proxiiiiate analyses and screen tests of coal mine 
screenings," was published by the Illinois State Geological Survey in 1935 
as Report of Investigations No. 38. Other reports -to be issued in the series 
will be concerned with the effect of washing and sizing on the ash fusion 
temperatures and the effect of sizing and washing 011 the distribution of the 
coal components. 

Pu~pose of the investigation.-This report is concerned with: (1) 
Float-and-sink tests made in the laboratory; (2)  chemical analyses of the 
float-and-sink fractions; and (3) their significalice in the preparation of 
screenings for the market. 

The methods used in sampling, sizing, and chemical analysis of the 
screenings froni the ten mines are described in Report of Investigations 
No. 38 and are not repeated herein. Details of float-and-sink procedure 
are given. 

Acknowledgments.-The writers gratefully acknowledge the cooperation 
and assistance of the management of the mines in collecting the saniples. 

Float-and-sink tests of sizes above 3/ inch were niade in the laboratory 
of the Department of Mining and Metallurgical Engineering. 

TABLE 1.-LOCATION, COAL BEDS WORKED. THICKNESS O F  BEDS, MINING ME~HODS AND 

Mine County 

-- 

A. . . . . .  Henry. . . . . .  

B. . . . . .  Woodford. . .  

C. . . . . .  Peoria. . . . . .  

D.. .... Vermilion.. . .  

E.. . . . .  Sangamon.. . 

I?. . . . . .  Christian.. . .  

G. ..... St. Clair . . . . .  

. . . .  . . . .  H.. Marion.. 

. . . . . .  I.. Williamson. 

J.. . . . . .  Saline.. . . . . .  

Coal bed 
number 

1 

2 

5 

Grape Creek 

5 
Springfield 

6 

6 

6 

6 

5 
:Harrisburg) 

Room-and-pillar, coal shot 
from solid, hand loading. 

Longwall, hand mining, 
hand loading. . . . . . . . . . .  

Room-and-pillar, m.achine 
mining, hand loading. . .  

Room-and-pillar, machine 
mining, hand loading. . .  

Room-and-pillar, coal shot 
from solid, hand loading. 

Room-and-pillar, coal shot 
from solid, hand loading. 

Room.-and-pillar, machine 
mining, machine loading 

Room-and-pillar, machine 
mining, hand loading. . .  

Room-and-pillar, machine 
mining, mechanical load- 
ing . . . . . . . . . . . . . . . . . . .  

Room-and-pillar, machine 
mining, hand loading. . .  

Average 
thickness Mining methods 

(Feet) (Inches) 
- 

Daily 
average 
(Tons) 
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The project was carried on under the general supervision of Dr. G. H. 
Cady, Head of the Coal Division of the Survey. L. G. Hazen and C. C. 
Boley, Technical Assistants in the Coal Division, assisted in the laboratory 
preparation of samples and in  assembling the data. Ash and sulfur de- 
terminations were made in the analytical laboratory of the Survey, under 
the supervision of Dr. F. H .  Reed, Head of the Geochemical Section, under 
the direction of Dr. 0. TT. Rees, and vi th  the assistance of J. W. Robinson 
and C. S. Westerberg. 

LABORATORY PROCEDURE 

One-quarter of the gross sample of screenings of 1000 to 1500 pounds 
from each mine was sized as follows: 

2 to 1%-inch (one instance) 
1% to %-inch (all mines) 
% to %-inch (all mines) 
% inch to 10-mesh (all mines) 
10 to 48-mesh (all mines) 
Minus 48-mesh (all mines) 
(Round-hole screens were used in sizing at  %-inch and above and 
Tyler standard sieves for  sizing below %-inch). 

Each size was separated by heavy liquids of 1.30, 1.35, 1.40, 1.50, and 
1.70 specific gravity into the follo~ving fractions : 

1.30 Specific gravity float 
1.30 to 1.35 " r i  L C  

1.35 to 1.40 " 
4 r I I 

1.40 to 1.50 " L L  <I  

1.50 to 1.70 " 
I <  6 '  

1.70 " " sink 
Zinc chloride so7utiolz.s.-Water solutions of zinc chloride Tvere used 

in making float-and-sink tests oS :% to %-inch and larger coal. 
Galvanized iron cans for holding the solutions, a wire basket for holding 

the coal, dippers for rcnioving the float, and a drainage and nrashing table 
were used as shown in figure 2. 

Fifty per cent zinc chloride solution (sp. gr., 1.568) is available from 
cheiiiical ~nanulacturers. Froni this solution the 1.70 specific gravity solution 
was prepared by adding granular zinc chloride; the solutions of 1.50 specific 
gravity and lower were made by diluting the conimercial solution with water. 

Dry coal is not easily wet by zinc chloride solutions and pieces of slightly 
greater specific gravity than the solutiom tend to float. Soaking the coal 
over night prior to float-and-sink testing restores the nioisture to the "as 
mined" condition and makes wetting by zinc chloride less difficult. However, 
this procedure causes disintegration and loss of refuse in  saniples containing 
clay. To reduce this loss, all saniples to be soaked in  vater m r e  first quickly 
passed through the solution of 1.70 specific g r a ~ i t y  and separated into a 
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float and a sink fraction. The float was then soaked in water overnight, 
drained, and then tested in the 1.30, 1.35, 1.40, 1.50 and 1.70 specific gravity 
zinc chloride solutiolis. The sink material from the 1.70 specific gravity 
separation of the dry coal was composed largely of shale and pyrite or niix- 
tures of the two. The sink iron1 the separation of the soaked coal at the 
same specific gravity was largely "bony" coal and slate which do not readily 
disintegrate i11 water or heavy solutions. The two sink fractions vTere com- 
bined to make the complete sample of l.?0 sink. 

All other fractions separated in zinc chloride solution yere washed in 
a water spray to remove the sol~t ion adhering to the coal, drained, and then 
surface dried. A small grab sample m s  taken of all fractions for moisture 
determinatiolis and the reinaining coal nTas ground to 3/s inch and reduced 
to t ~ o  pounds by riffling. This sample vas sent to the laboratory for 
nloisture, ash, and sulfur determinations. 

FIGURE ~. -~LO~T-AND-SIKI< APPARATUS FOR LARGE SIZES 

Organic solutions.--Carbol~tetrachloride, benzene, and broi~ioform mis- 
tures were ~ ~ s e d  in preparing the solutions for the specific gravity separation 
of sizes smaller tha11 y8 inch. 

Bronioform (sp. gr. 2.890) was used vi th  carbontetrachloride (sp. gr. 
1.595) i11 preparing the salution of 1.70 specific gravity. Carbontetrachloride 
and benzene (sp. gr. 0.878) inistures were used in preparing solutions of 
1.30, 1.35, 1.40, and 1.50 specific gravity. 
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Organic sol~ltions will wet dry coal readily and do not cause disintegration 
cf shale and clay. All saniples were air-dried to remove surface moisture 
before making float-and-sink separations in  organic solutions. 

Battery jars vere convenient containers for the solutions (fig. 3 ) .  A 
metal can with a 60-niesli screen bottom and having a slightly smaller 
diameter than the battery jars, was used to hold the coal larger than 48-mesh 
while it was in the solutions. The float-coal was skiliimed off with a wire- 
bottoni dipper and the can containing the sink-coal was lifted and drained. 
The contents of the can were then surface dried with an electric fan before 
the procedure was repeated in the solution of next higher specific gravity. 

FIGURE 3.-J?T,OAT-AND-SINK APPARATUS F O R  SMALL SIZES 

As the minus 48-mesh dust may stay in  suspelision for several hours 
the apparatus and procedure for float-and-sink testing differed from that 
described above. The sample was placed in the separating medium in a 
battely jar and allowed to stand ~ui t i l  the solutioli was clear between the 
float and the sick fractions. The float particles were then collected by means 
of an aspirating apparatus (fig. 4),  filtered from the heavy liquid and dried. 
The sink m s  collected on filter paper, dried, and the procedure was repeated 
in the nest higher gravity solution. 

Organic solutions must be kept covered to prevent a change in  specific 
gravity because of differential evaporation. Frequent checking of the specific 
gravity of solutions with a good hydrometer or Westphal balance is necessary. 
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SIZING AND CHEMICAL ANALYSES 

A brief suiiiii1ary of the size characteristics and chemical properties of 
the samples follom. Those interested in  the detailed cheniical analyses of 
the ~7arious sizes in the screenings are referred to Report of Investig a t' 1ons 
No. 38. 

The clistribution of the various sizes in the samples is given in  table 2. 
At all mines except I and J the impurity content of the dust, or iiiinus 
48-mesh size, is so high that the dust has little value. Such dust removed 
by dedusting methods ~vould be very difficult to market. 

FIGURE 4.-ASPIRBTING ARRANGEMENT FOR FLOAT-AND-SINK TESTING 

Most of the samples slion-ed an increase i n  ash content from the coarse 
to the si~ia~llest sizes. Five samples show the same trend for sulphur distri- 
bution. Pour saniples (C, F ,  G ,  N) showed an opposite trend i n  that the 
anioulit of sulphur actually decreased i11 the small sizes. Screenings from 
mine E contained about the same amount of sulphur in all sizes. 

The as ~eceived'and nzoisturt free prosiiiiate analysis of the screeliings 
produced at the ten mines are given in table 3. 

INTERPRETATION OF WASHABILITY' CURVES 

Because of rariation in moisture from one float-and-sink fraction to 
another, the US 7,eceived ash and sulfur percentages of the different sizes are 
not directly comparable with each other or with the as ~eceived data of the 
sc~-eeaings in table 3. For this reason all washability data are calculated 
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to the moisture-free basis and the curves constructed therefrom. Yields and 
chemical analyses can easily be changed from the dry basis upon which they 
are given to the as received or us m i n e d  condition by making the necessary 
correction for the total moisture i n  the coal. The normal coal bed mois t~~re  
as determined by averaging total moisture from several face samples is 
usually used for this calculation. If the coal is to be cleaned by a vet  
washery, it may be necessary to make further adjustnients for nloisture added 
during washing. The tables of float-and-sink data (tables 9 to 18) contain 
the calculations necessary for the constr~~ctioli of washability curves. 

Methods of calculating washability data from chemical analyses and of 
constructing and interpreting washability curves are given by Callen and 
Mitchell4 so that it is not necessary to present a general discussion of them 
here. However, to illustrate the  asha ability characteristics of the screenings 
studied in this investigation, the curves colistructed from the data obtained 
from the mine B screenings are discussed ill some detail. Only the most 
significant washability characteristics of the screenings from the other mines 
sampled are discussed. 

SPECIFIC GRAVITY DISTRIBUTION CURVE5 

The e0 .10  specific gravity distribution curve shows the weight per cent 
of material present within the range of 0.10 of a unit of specific gravity abose 
and 0.10 of a unit of specific gravity below a stated specific gravity. Thus 
at 1.5 specific gravity the specific gravity distribution curve, reading on the 
coal recovery ordinate coal, per cent, gives the weight per cent of material 
present between 1.40 and 1.60 specific gravity. 

Callen, A. C., and Mitchell, D. R., Washability tests of Illinois coals : Univ. Illinois 
Eng. Expt. Sta., Bull. 217,  1930 .  

Bird, B. M., Interpretation of float-and-sink data, Proceedings Second International 
Conference on Bituminous Coal, Vol. 2, p. 82,  1928 .  Proceedings of the Third Interna- 
tional Conference on Bituminous Coal, vol. 2, p. 722,  1931 .  

TABLE 2.-SIZING 

(Comparison of weight per cent, and per 

Mine 1% to in. Ash 

17.2 
11.0 
14.3 
12.6 
12.8 
14.2 
15.5 
15.4 
9 .8  
9 .7  

to % in. Ash 

17.7 
14.3 
14.6 
13.6 
14.1 
17.0 
16.9 
15.5 
9.9 

10.2 

in. to 10 mesh 

1At this mine 2-inch screenings were sampled. The 2 t o  1%-inch size was 22.6 per 
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The curve was developed to show the relative diffic~~lty of separating 
coal from refuse at any selected specific gravity and is constructed to show 
the proportion of coal present within a narrow range both sides of any 
selected specific gravity. The point to be made is that separation is r e l a t i dy  
di£Ecult a t  those gravities a t  which relatively large percentages of niaterial 
are present and relatively easy at  other places. The authority cited above 
writes as follows in  explaliation : 

"Suppose that a raw coal could be found, three-fourths of which was 
composed of particles between 1.45 and 1.55 specific gravities. Obvi- 
ously a very sharp separation a t  1.50 specific gravity would be more 
difficult to obtain with such a coal. than in a coal of which three- 
fourths was less than 1.30 and more than 1.70 specific gravities." 

The difficulty or ease of separation is determined by the extent of con- 
celitration of the coal material at  any one narrow range of specific gravity. 
Table 46 indicates the nature of the washing problem as determined by this 
concentration as revealed by the specific gravity distribution curve. 

The use of specific gravity distribution curves makes it possible to select a 
gravity at  which washing can be done most efficiently. Furthermore, they 
clearly show that the possibility of efficient separation at  one gravity aoes not 
assure similar efficiency at another. 

Elaborate discussion of the fundaiiielitals iiivolved in  the specific gravity 
distribution curves and their methods of construction may be found in  the 
publications cited to which the reader who is in  search of a complete dis- 
cussion of this item of the washability diagram should refer. 

Eircl, E. M., Proc. 3rd International Conference on Bituminous Coal, Vol. 2, 
p. 722,  1931. 

TESTS OF SCREENINGS 
cent of ash and sulfur on a dry basis) 

Ash 

19.5 
19.7 
16.3 
14.7 
13.8 
18.7 
19.3 
15.0 
10.8 
11.7 

10 to 48 mesh Ash 48 mesh Ash 

29.9 
36.5 
22.9 
21.4 
20.2 
21.1 
25.2 
20.4 
14.6 
16.8 

cent of the sample and analyzed 9.2 per cent ash and 1 .5  per cent sulfur on the dry basis. 



WASHABILITY O F  COAL SCREENIKGS 

TABLE 3.-PROXIMATE ANALYSES O F  SCREENIKGS~ 

Mine 

A . . . . .  

B . . . . .  

C . . . . .  

D . .  . . .  

E . . . . .  

F . . . . .  

G . . . . .  

H.. . . .  

I . . . . .  . 

J. . . . .  . 

Condi- 
tion2 

I 
2 
1 
2 
1 
2 
1 
2 
1 
2 
1 
2 
1 
2 
1 
2 
1 
2 
1 
2 

Moisture Ash 

-- 

16.8 
19.6 
17.1 
19.4 
14.2 
16.5 
12.7 
14.6 
12.0 
13.8 
15.5 
17.8 
16.3 
18.1 
14.7 
16.3 
9.5 

10.4 
11.2 
11.8 

Volatile 
matter 

Fixed 
carbon Sulfur 

B. t. u. 
Per 

pound 

9,811 
11,422 
10,195 
11,557 
10,322 
11,939 
10,506 
12,157 
10,608 
12,202 
10,441 
11,585 
10,402 
11,544 
10,707 
11,856 
11,847 
12,928 
12,116 
12,852 

"11 analyses are of 1%- to 0-inch coal except that of Mine I which is of 2- to 
0-inch coal. 

The form of analysis is  denoted by number, a s  follows: 1, sample a s  received a t  
laboratory ; 2, moisture-free or  dry coal. 

Before leaving the explanation, however, i t  is desirable to indicate the 
reason for and the method of making adjustments of percentages of recovery 
as shown in table 8 and as used in  the construction of the specific gravity 
distribution curves. I11 any series of float-and-sink tests a certain an io~~n t  
of high gravity material is likely to be present lying considerably beyond the 
range of specific gravity agents eiiiployed. This material consists niainly 
of rock and shale froni the roof and floor which would be eliminated in  the 
most crude separation processes. The cleaning problenis obviously concerns 
that part of the product of the mines that is not so obviously non-coal 
material. If this rock material is not eliliiinated froni consideration, inter- 

Per cent of coal present 
(+0.10 curve) Degree of difficulty 

0 -  7 
7 - 10 

10 - 15 
15 - 20 
Above 25 

Simple 
Moderately difficult 
Difficult 
Very difficult 
Formidable 
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pretation of the float-and-sink data becomes unreliable, as Bird7 has pointed 
out. The selection of a specific gravity of 2.00 as the point of separatioli of 
tlie liiineral and rock illaterials is more or less arbitrary but is determined 
mainly Ybecause it  is as high as existing specific gravity curves can be extrapo- 
lated with any degree of acc~racy."~ 

Calculations for the specific gravity dist~ibution curves of coal B are 
given in table 8. 

MINE B WASHABILITY CURVES 

The vashability curves for  the mine 13 screenings (fig. 6 )  map be used, 
~17ith some additional discussion of characteristics peculiar to individual mines, 
to illustrate the washability of the screenings selected for this il~vestigation. 

I11 the study of the vashabilitp characteristics 01 screenings, the minus 
48-mesh dust x i s  excluded froni colisideration because in practice i t  is recog- 
nized that removal of dust before washing facilitates TI-ater clarification and 
permits more rapid de~vaterilig of the larger coal. The dusts are little 
improved by n-ashing and they mag interfere with the effective washing of 
larger sizes. When the dust is not remo~~ed by screening or dedusting before 
n-ashing, i t  is colnmonly lost in the sludge. 

1%-INCH TO 48-MESH COAL 

Cm7 Recovery and Specific Grntlity Cuwes.-The ash content (moisture- 
free basis) of mine B 1;h-inch to 48-mesh screenings is 16.26 per cent 
(table 10).  It is to the advantage of both producer and cons~mer to reduce 
the ash content of this coal before it reaches the market if i t  is economically 
feasible to do so. Ass~ming that it is desired to reduce the ash in the screen- 
ings to 5 per celit (moisture-free basis) the use of ~mshahility curves in  
determining the practicability of such ail improv~ment in thc coal niay be 
examined. 011 the first set of curves (11,-inch to 48-mesh) of figure 6 
a sertical line extending from 5 per cent as11 TT-odd ilitersect the coal 
recovery-ash ( A )  cnrve at 81.6 per cent coal reco.wy as read on the left 
ordinate. A horizontal line at this l e d  mould intersect the specific gravity 
(S.G.) curve at 1.50 specific gravity. A third line cxtendilig vertically a t  this 
point would intersect tlie specific gravity distrib~~tion (i-0.10 sp. gr.) curve 
at 4.4 per cent, this being the amount of material in the coal being tested 
having a specific gravity bet~wen 1.40 and 1.60. Table 4 shorn this to be a 
simple mshing problelii. 

The iliterseciiolzs of two of the remaining ~msliability curves vith a 
horizontal line at 81.6 per cent recovxy are also sigliificant. 

Op. c!t., Vol. 2 ,  1928 ,  p. 95. 
Op. at. 
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Sulfur curve.-The sulfur (8) curve would cross such a horizontal line at 
1.2 per cent, indicating a sulfur content of that percentage when the coal is 
washed to 5 per cent ash. The termination of the sulfur curve on the 100 
per cent recovery line shows that the unwashed coal contained 2.0 per cent 
sulfur. 

Refuse Re ject-Ash Curz: e.-The horizont a1 line would cross the ref use 
reject-ash (R)  curve at 73.8 indicating this percentage of ash in the refuse 
froni the washed coal. Refuse having this much ash contains little or no coal. 

Ash Distribution Curve.-The ash distribution (D) curve shows the 
percentage of ash in each float-and-sink fraction involved in  the calculation. 
I ts  primary function is to indicate the degree or adniisture of r e f ~ ~ s e  and 
coal, hence a sharp change in direction to the right in  this curve is indicative 
of a rapid increase of high ash material. 

SIZED COAL 

Close sizing of screeniiigs before cleaning is rarely practicable but the 
washability characteristics of the individual sizes are important i n  an evalua- 
tion of the cleaning problem for the ~vhole coal. A study of the individual 
sizes may indicate the desirability of diverting one or niore sizes of the feed 
to be pneumatically cleaned n-hi& other sizes are cleaned by a wet process; 
or it may be found advisa,ble to by-pass certain of the smaller sizes without 
cleaning and to remix them with the larger sizes after the latter have been 
cleaned. Each coal and every size making up -the screenings has its own 
characteristics and an understallding of these is iliiperative to the successf~d 
selection and operation of the ~mi t s  lo be used i11 preparing the coal for 
the market. 

Use of  Curves in Evcdun ting TTiashnbi7ity.-The basis for the cons-truction 
of the rt0.10 specific grarity distribution curves for the various sizes of coal B 
above ~ninus 48-mesh is pesented in  table 8. The method of adjustment 
of the percentages has already been explained. The aniount of material 
having a specific gravity of 2.00 and above was not determined esperiiiientally 
but by extrapolation of the specific gravity curve to the 2.00 specific gravity 
point using an appropriately shaped curve. 

Exaiiiination of the adjusted percentages of mine B sized coal as given 
in  table 8 or as obtained from inspection of the specific gravity distribution 
curves, shows, when taken in connection with the data given in table 4, 
that for any size coal the ~rashing probleni is more difficult a t  1.45 or 1.4 than 
at  1.50, 1.60, or 1.70 specific gravity. On the other hand washing at 1.50 
where b ~ ~ t  relatively small percentages of the coal are present w o ~ ~ l d  accom- 
plish good separatioli. It may be noted that a similar conclusion vas reached 
in  regard to the eflecti\-eness of nrashing at 1.50 specific gravity i n  the pre- 
ceding consideration of the lv4-inch to 48-mesh coal. At this specific gravity 
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the mshing probleni could be classified as a simple one (table 4) for each of the 
sizes since in  110 case do the adjusted percentages (table 8) exceed 6.7 
per cent. 

Although it  would be still easier to m s h  at 1.60 and 1.70 specific gravity 
the washed coal TI-odd undoubtedly have a higher ash content. 

Coal Recove~y mzd Ash.-Table 5 shows ash percentages for the sized 
~~nrvashed coal and tlie corresponding recorely and ash percentages of the 
washed coal floating at 1.50 specific gravity. This information is also shown 
by the A curves, figure 6. 

TABLE 5.-ASH AND RECOVERIES IS SIZED C 0 - t ~  FRON MIKE B 

Size 

Washed coal 

1% to % inch. . . . . . . . . .  
t o  % inch. . . . . . . . . . .  

. . . . .  %inch to  10mesh. 
. . . . . . . . .  10 to 48 mesh. 

Raw coal ash (dry) 
(Per cent) 

Minus 48 mesh. . . . . . . . .  7.0 

The low recoveries in the small sizes at 1.50 specific gravity are accounted 
for by the high ash colitent of these sizes. This is due to the association 
with the screenings of relatively friable n~ineral matter consisting of soft 
clay from the roof and floor of the niine which concentrates in these small 
sizes. 

Ash Distribution Curves.-As stated in  the discussion of the Iv4-inch 
to 48-mesh coal, the ash distribution curve indicates the ash content of the 
coal of each float-and-sink fraction. Where this curie shon-s a sharp change 
in  direction, as is true of all D curves for coal 3 except that of the niinus 
48-mesh, sharp changes in ash content are indicated, pointing to good 
differentiation of coal and mineral matter. 

Co~npn~ison of Dust and Lcuye~ Coa,l.-General17 when two different 
sizes of coal froni tlie same mine are separated into several specific gravity 
fractions by heavy liquids, as previously described. the increments of the 
smaller coal have lower ash than the corrcsponcling increments of the larger 
coal. The 10- to 48-niesli and minus 48-mesh sizes invite comparisons bearing 
on this gel~eralization. Comparison of the ash content of the float-and-sink 
fractions of the tn-o sizes (table 10, col. 4)  shom uniformly, lower ash in  
the niinus 48-mesh size. Exailiination of the amounts of coal at each specific 
gravity (col. 3) shom that 46.9 per cent of the 10- to 48-liiesli coal floats 
at 1.30 specific gravity while only 4 per cent of the minus 48-niesh size floats 
at  the same specific gravity. The fractions of internicdiate specific gravity 

-- 

Recovery 1.50 sp. gr. 
(Per cent) 

Ash (dry) 1.50 sp. gr. 
(Per cent) 
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(1.35 to 1.50) are large i11 the ininus 48-mesh dust and siiiall in the 10- to 
48-niesh size. As a result at 1.50 specific gravity, the c~miulative ash (col. 8) 
shows 4.2 per cent in the 10- to 48-1iiesh size and 'i.0 per cent ash in the minus 
48-niesh dust. 

GENERAL INTERPRETATION OF DATA FROM ALL MINES 

Most cleaning plants in Illinois are so operated that the cleaned coal 
compares closely n-ith that obtained by float-and-sink tests made at or near 
to 1.50 specific gravity. Table 6 shonrs the character of the cleaned coal and 
refuse of all ten mines at this specific g r a ~ i t ~ .  The highest recoveries were 
from coals C, E .  I, and J .  

The ash content of the float froix coals A, C and E is high; the ash 
content of the sink is low. This relatioilship indicates the necessity of clean- 
ing at a lover specific gravity in  order to secure an acceptable low ash 
product. Hon-e~~er, cleaning at a lower specific gravity would result in a still 
lower ash in the refuse which is ~mdesirable since coilsiderable fuel would be 
lost in the refuse. 

TABLE ~ . - C O ~ \ I P ~ ~ K I S O N  OF RECOVERY, ASH AND SULFUR PERCENTAGES 
(1.50 Specific Gravity in  1%-inch to 48-mesh coal, dry basis) 

Mine 

A . . . . . .  
B . . . . . .  
C.  . . . . .  
D . . . . . .  
E . . . . . .  
F . . . . . .  
G. . . . . .  
H . . . . . .  
I . . . . . . .  
J . . . . . . .  

Recovery Float ash 
(Cumulative) 

Float sulfur 
(Cumulative) 

Sink ash 
(Cumulative) 

Sink sulfur 
(Cumulative) 

The lowest ash and sul1ur were obtained from coal I3 a t  this specific 
gravity. The refuse, containing 73.8 per cent ash,  as free of coal but the 
recovery is only 81.6 per cent. Howerer, the greater part of the refuse was 
introduced in mining and can hardly be considered coal recovery. Con- 
sidering recovery, ash and sulfur percentages, coals I and J shows the best 
respoiise to cleaiiing at 1.50 specific gravity. 

Coal A is very difficult to clean at 1.50 specific gravity as 15 per cent 
of the coal is within t 0.10 per cent of this specific gravity. Cleaning a t  
1.55 specific gravity would increase recovery and place the cleaning problem 
in  the difficult classification 117ith a 0.5 per cent increase in ash in  the 
washed coal. 



Table 7 gives a concise picture of the relative difficulty of cleaning the 
coals at  1.50 specific gravity. At this specific g r a ~ i t y  the coals present the 
following order of increasing difficulty in cleaning: B easiest; J. I. 22, (7, C, 
P, H, E, nirzd A, most difficult. 

TABLE 7.-COXPARISOX O F  DIFFICULTY O F  CLEAKIKG 
(1%-inch t o  48-mesh coal at 1.50 Specific Gravity) 

Per cent of h0.10 material 
-- 

Degree of difficulty of cleaning 

Very difficult 
Simple 
Difficult 
Difficult 
Difficult 
Difficult 
Difficult 
Difficult 
Simple 
Simple 

SUMMARY AND CONCLUSIONS 

Screenings TITere sampled a t  ten iiiines in the State representing five 
different producing horizons and a considerable -variety of operating con- 
ditions. The ash and sulfur mould be lowered in all these coals by a washing 
procedure based oil specific gravity diffe~elices of coal and refuse. 

The specific gravity best suited for separating iiiost OF ihe coals, con- 
sidering ash and sulfur reduction, recoveries, and ease ol washing is 1.50, 
although for coal A washing at a slightly higher specific gravity might be 
desirable. 

The ash content (dry basis) 01 11/4-inch screenings as they came from 
the mines varied betveeli 10.8 and 19.7' per cent ; the extremes of sulfur were 
1.98 and 6.2 per cent. The range of ash in the Ilh-inch to 48-mesh screen- 
ings floating at 1.50 specific gravity was 5.0 to 11.8 per cent. Ash in the 
refuse ranged bet-vireen 53.5 and 73.8 per cent. The lon-est recovery of coal 
a t  this specific gravity was 80.6 per cent, the highest 92.6 per cent. 

At 1.50 specific gravity the washing problem varies from simple to very 
difficult but in 110 instance is the problem too difficult for available cleaning 
ecpipment operated with competent supervisioa. The data are applicable 
only -to the coals sanipled but 110 doubt have characteristics in  common with 
screenings siniilarly produced from other niines in  the respective districts. 
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CALCULATIONS FOR MINE B 
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TABLE 9 . - % T ~ 4 ~ ~ ~ ~ ~ ~ ~ ~ ~  DATA AND 

Size 
Specific 
gravity 

1% inch to 48 mesh. 

1% inch to 48 mesh. 

. . .  1% t,o %inch . .  

. . . .  1% to %inch..  

. . . . . .  to $jj' inch. 

to $jj' inch. . . . . . . .  

1.30 float 
1.30-1.35 
1.35-1.40 
1.40-1.50 
1.50-1.70 
1.70 sink 

1.30 float, 
1.30-1.35 
1.35-1.40 
1.40-1.50 
1.50-1.70 

Weight 
(Grams) 

I I .  70 sink I 

1.30 float 
1.30-1.35 
1.3t3-1.40 
1.40-1.50 
1.50-1.70 
1.70 sink 

1.30 float 
1.30-1.35 
1.35-1.40 
1.40-1.50 
1.50-1.70 
1.70 sink 

1.30 float 
1.30-1.35 
1.395-1.40 
1.40-1.50 
1.50-1.70 
1.70 sink 

1.30 float 
1.30-1.35 
1.35-1.40 
1.40-1.50 
1.50-1.70 
1.70 sink 

mieight 
(Per cent) 

Ash or 
sulfur 

(Per cent) 

Products 
(3 X 4) 

Ash 
. . . . . . . . . . . .  
. . . . . . . . . . . .  
. . . . . . . . . . . .  
. . . . . . . . . . . .  
. . . . . . . . . . . .  
. . . . . . . . . . . .  

Sulfur 
Same 

as 

. . . . . . . . . .  / above 1 

. . . . . . . . . .  

Ash 
8,742 
5,872 
2,764 
1,773 
1,043 
1,715 

Sulfur 
Same 

as 

above 

Ash 
8,080 
5,029 
2,313 
1,639 

843 
1,961 

Sulfur 
Same 

as 

above 

Same 

above 

Same 

as 

above 
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31.65 
59.21 
71.05 
80.64 
86.54 

100.00 

Same 

as 

above 

39.90 
66. '70 
79.32 
87.41 
92.17 

100.00 

Same 

as 

above 

40.68 
66.00 
77.64 
85.89 
90.13 

100.00 

Same 

as 

above 

CALCULATIONS FOR SCREENIIYGS, MINE A 

6 7 8 9 1 0 1 1 1 2  

Ash 
100.00 
60.10 
33.30 
20.68 
12.59 
7.83 

Sulfur 
Same 

as 

above 

Ash 
100.00 
59.32 
34.00 
22.36 
14.11 
9.87 

Sulfur 

Cumulative float, 

Ash 

Same 

as 

above 

Weight 
(per cent) 

5.5 
6.8 
8.0 
9.5 

11.0 
18.0 

Same 

as 

above 

Ordinate 
for 

Curve D 

CumuIative sink 

Ash or 
sulfur 

(per cent) 

100.00 
68.35 
40.79 
28.95 
19.36 
13.46 

19.95 
53.30 
73.01 
83.36 
89.79 
96.08 

Same 

as 

above 

20.34 
53.34 
71.82 
81.76 
88.01 
95.06 

Same 

as 

above 

T4Teight 
(Per cent) 

Sulfur 

products 

3.39 
3.79 
4. 07 
4.40 
4.68 
5.74 

(Per cent) 

Same 

as 

above 
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Weight 
(Grams) 

Size 
TITeight 

(Per cent) 
Specific 
gravity 

%inchtolomesh . . . . .  l 1.30 float 

% inch to 10 mesh. 

10 to48mesh..  . 

10 to 48 mesh. . . 

Minus 48 mesh. . . . . . . 

Minus 48 mesh. . . . . . . . 

1.30-1.35 
1.35-1.40 
1.40-1.50 
1.50-1.70 
1.70 sink 

1.30 float 
1.30-1.35 
1.35-1.40 
1.40-1.50 
1.50-1.70 
1.70 sink 

1.30 float 
1.30-1.35 
1.35-1.40 
1.40-1.50 
1.50-1.70 
1.70 sink 

1.30 float 
1.30-1.35 
1.35-1.40 
1.40-1.50 
1.50-1.70 
1.70 sink 

1.30 float 
1.30-1.35 
1.35-1.40 
1.40-1.50 
1.50-1.70 
1.70 sink 

1.30 float 
1.30-1.35 
1.35-1.40 
1.40-1.50 
1.50-1.70 
1.70 sink 

Ash 
1,960 
2,075 

877 
819 
541 

1,122 

Sulfur 
Same 

as 

above 

Ash 
320.0 

1,011.5 
336.0 
361.5 
248.5 
858.5 

Sulfur 
Same 

as 

above 

Ash 
1.6 

57.2 
68.4 
84.6 

250.7 
206.6 

Sulfur 
Same 

as 

above 

26.51 
28.06 
11.86 
11.08 
7.32 

15.17 

Same 

as 

above 

Same 

as 

above 

Same 

as 

above 

Ash or 
sulfur 

(Per cent,) 

Products 
(3 x 4) 



DATA AND CALCULATIONS 2 5 

Cumulative float I Cumulative sink I 

Same 

as 

above 

10.21 
42.46 
53.17 
64.70 
72.62 

Ordinate 
for 

Curve D 

I 

Same 

as 

above 

Same 

as 

above 

Ash 
100.00 
73.49 
45.43 
33.57 
22.40 
15.17 

(Per cent) 

31.04 
137.47 
183.95 
246.90 
307.88 
612.89 

Sulfur 
Same 

products TITeight 
P e r  cent 

above 

Ash 

Ash or 
sulfur 

(per cent) 

Sulfur 
Same 

as 

above 

Ash 

\ITeight 
(Per cent) 

Sulfur 

Same 

as 

above 

5.10 
26.33 
47.81 
58.93 
68.66 
86.31 

Same 

as 

above 

Same 

as 

above 

Same 

as 

above 

705.56 
704.78 
678.61 
644.17 
595.40 
389.23 



WASHABILITY OF COAL SCREEKIIKGS 

TABLE 10.-WASHABILITY D&~TA -&T\TD 

1% inch to 48 mesh. . . .  1.30 float 
1.30-1.35 
1.35-1.40 
1.40-1.50 
1.50-1.70 
1. '70 sink 

1% inch to 48 mesh. . . .  1 1.30 float 
1.30-1.35 
1.35-1.40 
1.40-1.50 
1.50-1 .7O 
1. '70 sink 

t.0 % inch.. . . . . . . . .  

% to % inch. ......... 

1.30 float 
1.30-1.35 
1.35-1.40 
1.40-1.50 
1.50-1.70 
1.70 sink 

1.30 float 
1.30-1.35 
1.35-1.40 
1.40-1.50 
1.50-1.70 
1.70 sink 

1.30 float 
1.30-1.35 
1.35-1.40 
1.40-1.50 
1.50-1.70 
1.70 sink 

1.30 float 
1.30-1.35 
1.35-1.40 
1.40-1.50 
1.50-1.70 
1.70 sink 

Ash 
. . . . . . . . . . . .  
. . . . . . . . . . . .  
. . . . . . . . . . . .  
. . . . . . . . . . . .  
. . . . . . . . . . . .  
. . . . . . . . . . . .  

Sulfur 
. . . . . . . . . . . .  
. . . . . . . . . . . .  
. . . . . . . . . . . .  
. . . . . . . . . . . .  
. . . . . . . . . . . .  
. . . . . . . . . . . .  

Ash 
15,813 
2,327 

566 
504 
324 

1,390 

Sulfur 

68.81 
7.61 
2.73 
2.44 
2.15 

16.26 

Same 

as 

above 

Ash 
10,996 
1,124 

341 
319 
319 

1,740 

Sulfur 
Same 

as 

above 

Same 

as 

above 

Same 

as 

above 

Same 

as 

above 

Ash or 
sulfur 

(Per cent) 

Products 
(3 X 4) 



DATA AND CALCUL-4TIONS 

Cumulative Boat Cumulative sink 

Ash 
68.81 
'76.42 
79.15 
81.59 
83.74 

100.00 

Same 

as 

above 

75.57 
86.69 
89.40 
91.81 
93.36 

100.00 

Same 

as 

above 

Weight 
(Per cent) 

Same 

as 

MTeight 
(Per cent) 

Ash or 
sulfur 

(Per cent) 

above 

Products 

100.00 
31.19 
23.58 
20.85 
18.41 
16.26 

Sulfur 
Same 

as 

above 

Ash 
100.00 
24.43 
13.31 
10.60 
8.19 
6.54 

Sulfur 
Same 

as 

above 

Ash 
100.00 
25.90 
18.33 
16.03 
13.88 
11.73 

Sulfur 
Same 

as 

above 

Ash or 
sulfur 

(Per cent) 

Ordinate 
for 

Curve D 

Same 

a9 

above 

Same 

as 

above 

37.05 
77.88 
82.82 
85.04 
87.19 
94.13 

Same 

as 

above 



28 WASHABILITY OF COAL SCREEXI~GS 

Size 
Specific 
gravitj- 

. . .  % inch to 10 mesh.. 

% inch to 10 mesh. . . . .  

........ 10 to 48 mesh. 

.... 10 to 48 mesh. 

....... Minus 48 mesh. 

....... =& 48 mesh. 

1.30 float 
1.30-1.35 
1.35-1.40 
1.40-1.50 
1.50-1. '70 
1.70 sink 

1.30 float 
1.30-1.35 
1.35-1.40 
1.40-1.50 
1.50-1.70 
1. 70 sink 

1.30 float 
1.30-1.35 
1.35-1.40 
1.40-1.50 
1.50-1.70 
1. 70 sink 

1.30 float 
1.30-1.35 
1.35-1.40 
1.40-1.50 
1.50-1. 70 
1.70 sink 

1.30 float 
1.30-1.35 
1.35-1.40 
1.40-1.50 
1.50-1. 70 
1.70 sink 

1.30 float 
1.30-1.35 
1.35-1.40 
1.40-1.50 
1.50-1.70 
1.70 sink 

Ash or 
sulfur 

(Per cent) 

Weight 
(Grams) 

Products 
( 3 x 4 )  

Weight 
(Per cent) 

Ash 
2,149.5 

121.0 
77.7 
79.4 
68.8 

622.1 

S ~ l f u b  
Same 

as 

above 

Ash 
553.2 
129.4 
49.4 
33.8 
34.7 

377.2 

Sulfur 
Same 

as 

above 

Ash 

. . . . . . . . . . . .  

. . . . . . . . . . . .  

. . . . . . . . . . . .  
SraIfrar 

68.92 
3.88 
2.49 
2.55 
2.21 

19.95 

Same 

as 

above 

Snme 

as 

above 

4 
8 

16 
20 
6 

46 

Same 

as 

above 



DATA AND CALCULATIONS 

Ordinate 
for 

Curve D 

Cumulative float 

Ash or 
sulfur 

(Per cent) 

Cumulative sink 

Weight 
I I 

Products 

Ash 
100.00 
31.08 
27.20 
24.71 
22.16 
19.95 

Sulfur 
Same 

as 

above 

68.92 
72. 80 
75.29 
77.84 
80. 05 

100.00 

Same 

as 

above 

Same 

as 

above 

Ash 
100.00 
53.03 
42.04 
37.85 
34.98 
32.03 

23.48 
52.46 
60.05 
63.58 
66.49 
83.98 

Same 

as 

above 

2 
8 

20 
38 
51 
77 

Sulfur 
Same 

as 

above 

Ash 
100 
96 
88 
72 
52 
46 

Sulfur 
Same 

as 

above 

Same 

as 

above 

4 
12 
28 
48 
54 

100 

Same 

as 

above 

Same 

as 

above 



WASRABILITT O F  C O S L  SCREENINGS 

TABLE 11.-WASHABKITY DATA AND 

1% inch to 48 mesh. . . .  

1% inch to 48 mesh. ... 

........ 1% to inch. 

....... 1% to % inch.. 

......... % to % inch. 

to % inch.. . . . . . . . .  

1.30 float 
1.30-1.35 
1.35-1.40 
1.40-1.50 
1.50-1.70 
1.70 sink 

1.30 float 
1.30-1.35 
1.35-1.40 
1.40-1.50 
1.50-1.70 
1.70 sink 

1.30 float 
1.30-1.35 
1.35-1.40 
1.40-1.50 
1.50-1.70 
1.70 sink 

1.30 float 
1.30-1.35 
1.35-1.40 
1.40-1.50 
1.50-1.70 
1. 70 sink 

1.30 float 
1.30-1.35 
1.35-1.40 
1.40-1.50 
1.50-1.70 
1.70 sink 

1.30 float 
1.30-1.35 
1.35-1.40 
1.40-1.50 
1.50-1. '70 
1.70 sink 

Ash 
. . . . . . . . . . . .  
. . . . . . . . . . . .  
. . . . . . . . . . . .  
. . . . . . . . . . . .  
. . . . . . . . . . . .  
. . . . . . . . . . . .  

Sulfur 
. . . . . . . . . . . .  
. . . . . . . . . . . .  
. . . . . . . . . . . .  
. . . . . . . . . . . .  
. . . . . . . . . . . .  
. . . . . . . . . . . .  

Ash 
4,829 

11,480 
3,933 
1,706 

741 
971 

Sulfur 
Same 

as 

above 

Ash 
5,843 

10,163 
2,676 
1,277 

714 
1,241 

Sulfur 
Same 

as 

above 

21.20 
43.79 
16.38 
7.74 
3.81 
7.08 

Same 

as 

above 

20.41 
48.52 
16.62 
7.21 
3.13 
4.11 

as 

above 

Ash or 
sulfur 

(Per cent) 

Products 
(3 X 4) 



DaTA AND CALCULATIONS 3 1 

~ALCUUTIONS FOR SCREENINGS, MINE C 

6 7 8  9 1 0 l i 1 2  

Cumulative float 

21.20 
64.99 
81.37 
89-11 
92.92 

100.00 

Same 

as 

above 

20.41 
68.93 
85.55 
92.76 
95.89 

100.00 

Cumulative sink 

Same 

as 

above 

26.66 
73.04 
85.25 
91.08 
94.34 

100.00 

Weight 
(per cent) 

Same 

as 

above 

Ash 
100.00 
78.80 
35.01 
18.63 
10.89 
7.08 

Ordinate 
for 

Curve D Products Weight 
Per cent') 

Sulfur 
Same 

as 

above 

Ash 
100.00 
79.59 
31.07 
14.45 
7.24 
4.11 

Sulfur 
Same 

as 

above 

Ash 
100.00 
73.34 
26.96 
14.75 
8.92 
5.66 

Sulfur 

Ash or 
sulfur 

(per cent) 

Same 

as 

above 

Products 

Same 

as 

above 

Ash Or 

sulfur 
(Per cent,) 

Same 

as 

above 

13.33 
49.85 
79.14 
88.16 
92.71 
97.17 

Same 

as 

above 



3 2 WASHABILITY OF COAL SCREENINGS 

Size 
Specific 
gravity 

Weight 
(Grams) 

Weight 
(Per cent) 

Ash or 
sulfur 

(Per cent) 

Products 
(3 X 4) 

% inch to 10 mesh. . . . . 

% inch to 10 mesh. . . . . 

10 to 48 mesh. . . . . . . . . 

10 to 48 mesh. . . 

Minus 48 mesh. . 

Minus 48 mesh. , . . . . . . 

1.30 float 
1.30-1.35 
1.35-1.40 
1.40-1.50 
1.50-1.70 
1.70 sink 

1.30 float 
1.30-1.35 
1.35-1.40 
1.40-1.50 
1.50-1.70 
1.70 sink 

1.30 float 
1.30-1.35 
1.35-1.40 
1.40-1.50 
1.50-1.70 
1.70 sink 

1.30 float 
1.30-1.35 
1.35-1.40 
1.40-1.50 
1.50-1.70 
1.70 sink 

1.30 float 
1.30-1.35 
1.35-1.40 
1.40-1.50 
1.50-1.70 
1.70 sink 

1.30 float 
1.30-1.35 
1.35-1.40 
1.40-1.50 
1.50-1.70 
1.70 sink 

Ash 
1,381 
2,267 
1,237 

608 
303 
596 

Sulfur 

Same I 

Ash 
162 

1,008 
540 
288 
145 
434 

Sulfur 

above 

Same 

as 

above 

above 

Ash 
1 .4  

112.1 
120.0 
112.2 
91.3 

156.0 

Sulfur 
Same 

as 

above 

Same 

as 

above 

Same 

as 

above 



Cumulat,ive -8oa.t I Cumulatire sink i 
Ash or 

Products sulfur mTeight' Products 
(per cent) Per cent) 

I Ordinate 

Weight 
(Per cent) 

Ash or 
sulfur 

(Per cent,) 

for 
Curve D 

21.60 
57.07 
'76.42 
85.93 
90.68 

100.00 

Same 

as 

above 

6.29 
45.40 
66.35 
77.53 
83.16 

100.00 

Same 

as 

above 

0.24 
19.14 
39.37 
58.29 
73.69 

100.00 

Same 

as 

above 

Ash 

Ash 
100.00 
93.71 
54.60 
33.65 
22.47 
16.84 

Sulfur 
Same 

as 

above 

Ash 
100.00 
99.76 
80.86 
60.63 
41.71 
26.31 

Sulfur 
Same 

as 

above 

100.00 
78.40 
42.93 
23.58 
14.07 
9.32 

3.14 
25.84 
55.87 
71.94 
80.34 
91.58 

Same 

as 

above 

0.12 
9.69 

29.25 
48.83 
65.99 
86.84 

1,584.58 
1,461.46 
1,177.70 

931.95 
758.87 
624.44 

Same 

as 

above 

Same 

as 

above 

Snlfnr 
Same 

as 

above 

310.62 
259.43 
172.17 
117.80 
79.95 
56.01 



3 4 WASI-IABILITY OF COAL SCREENINGS 

Size 
Specific 
gravit'y 

1% inch to 48 mesh. . 

1% inch to 48 mesh. ... 

1% to inch. ........ 

1% to % inch.. ....... 

% to % inch.. ....... 

% to % inch.. ........ 

1.30 float 
1.30-1.35 
1.35-1.40 
1.40-1.50 
1.50-1.70 
1.70 sink 

1.30 float 
1.30-1.35 
1.35-1.40 
1.40-1.50 
1.50-1.70 
1.70 sink 

1.30 float 
1.30-1.35 
1.35-1.40 
1.40-1.50 
1.50-1.70 
1.70 sink 

1.30 float, 
1.30-1.35 
1.35-1.40 
1.40-1.50 
1.50-1.70 
1.70 sink 

1.30 float 
1.30-1.35 
1.35-1.40 
1.40-1.50 
1.50-1. 70 
1.70 sink 

1.30 float 
1.30-1.35 
1.35-1.40 
1.40-1.50 
1.50-1.70 
1. 'TO sink 

TABLE 12.-WASHABILITY DATA AND 

MTeight 
(Grams) 

Weight 
(Per cent) 

Ash 
. . . . . . . . . . . .  
. . . . . . . . . . . .  
. . . . . . . . . . . .  
. . . . . . . . . . . .  
. . . . . . . . . . . .  
. . . . . . . . . . . .  

Sulfur 
. . . . . . . . . . . .  
. . . . . . . . . . . .  
. . . . . . . . . . . .  
. . . . . . . . . . . .  
. . . . . . . . . . . .  
. . . . . . . . . . . .  

:$.:: 
(Per cent) 

Ash 
11,152 
6,645 

789 
767 
915 

1,288 

Sulfur 
Same 

as 

above 

Ash 
12,497 
6,609 
2,138 
2,027 
1,594 
1,768 

Products 
(3 4, 

Sulfur  
Same 

as 

above 

55.97 
18.77 
5.43 
5.83 
4.92 
9.08 

Same 

as 

above 

Same 

above 

Same 

as 

above 
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55.97 
74.74 
80.17 
86.00 
90.92 

100.00 

Same 

as 

above 

51.74 
82.57 
86.23 
89.79 
94.03 

100.00 

Same 

as 

above 

46.92 
71.73 
79.76 
87.37' 
93.36 

100.00 

CALCULATIONS FOR SCREENINGS, MINE D 

6 7 8  9 1 0 1 1 1 2  

Same 

as 

above 

Ash 
100.00 
44. a3 
25.26 
19.83 
14.00 
9.0% 

Sulfur 
Same 

as 

above 

Ash 

Ordinate 
for 

Curve D 

Cumulative float 

Sulfur 
Same 

as 

above 

Cumulative sink 

100.00 
48.26 
17.43 
13.77 
10.21 
5.97 

Same 

as 

above 

25.87 
67.15 
84.40 
88.01 
91.91 
97.01 

Ash or 
sulfur 

(per cent) 

Weight 
(per cent) 

1,383.18 
1,083.09 

740.88 
672.07 
583.78 
419.69 

Same 

as 

above 

t:b:t 
(Per cent) (Per cent) 

Products 

Same 

as 

above 

Products 

Sulfur 
Same 

as 

above 

166.41 
105.36 
56.03 
48.16 
41.17 
28.66 

Ash 
100.00 
53.08 
28.27 
20.24 
12.63 
6.64 

1,464.33 
1,220.35 

958.85 
841.81 
684.29 
467.45 



WASHABILITY O F  COAL SCREENINGS 

Size 
Specific 
gravity 

Weight t:k:: 
Per cent) (per cent) 

Weight' 
(Grams) 

Products 
(3 X 4) 

Ash 
% inch to 10 mesh. . . . . I ::EO;; I 

1.35-1.40 
1.40-1.50 
1.50-1 .7O 
1. '70 sink 

Sulfur 
Same 

as 

above 

Ash 
1,242 

190 
111 
134 
122 
319 

Sulfur 
Same 

as 

above 

Ash 
37.9 

136.9 
93.6 

118.0 
125. 7 
153.3 

Sulfur 

% inch to 10 mesh.. . 1.30 float 
1.30-1.35 
1.35-1.40 
1.40-1.50 
1.50-1. 70 
1.70 sink 

Same 

as 

above 

58.64 
8.97 
5.24 
6.33 
5.76 

15.06 

Same 

as 

above 

10 to 48 mesh. . . . . . . . . 1.30 float 
1.30-1.35 
1.35-1.40 
1.40-1.50 
1.50-1.70 
1.70 sink 

10 to 48 mesh. . . . . . . . . 

Minus 48 mesh. . . . . . . . 

1.30 float 
1.30-1.35 
1.35-1.40 
1.40-1.50 
1.50-1.70 
1.70 sink 

1.30 float 
1.30-1.35 
1.35-1.40 
1.40-1.50 
1.50-1.70 
1.70 sink 

Minus 48 mesh. . . . . . . . 1.30 float 
1.30-1.35 
1.35-1.40 
1.40-1.50 
1.50-1. '70 
1.70 sink 

above 
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Concluded 

Cumulative float Cumulative sink 

I I I Ordinate 
Ash or 
sulfur 

(Per cent) 

for 
Curve D Ash or 

sulfur 
(Per cent) 

Weight 
(Per cent) 

63.86 
76.01 
80.64 
86.21 
90.31 

100.00 

MTeight 
(Per cent) Products 

Same 

as 

above 

Ash 

Same 

as 

above 

100.00 
36.14 
23.99 
19.36 
13.79 
9.69 

Ash 
100.00 
41.36 
32.39 
27.15 
20.82 
15.06 

Sulfur 
Same 

as 

above 

Ash 
100.00 
94.30 
73.73 
59.66 
41.93 
23.04 

Sulfur 

1,429.35 
1,148.37 
1,007.43 

931.03 
798.37 
647.58 

29.32 
63.12 
70. 23 
76.01 
82.06 
92.47 

Same 

as 

above 

58.64 
67.61 
72.85 
79.18 
84.94 

100.00 

Same 

as 

above 

5.70 
26.27 
40.34 
58.07 
76.96 

100.00 

Sulfur 

Same 

as 

above 

Same 

as 

above 

Same 

as 

above 

222.86 
139.20 
110.77 
98.13 
80.70 
64.92 

Same 

above 



WASHABILITY O F  COAL SCREEYIKGS 

TABLE 13.-WASHARILITY DATA AND 

Size 

. . .  1% inch to 48 mesh. 

1% inch to 48 mesh. . . .  

1% to % inch.. ....... 

1.30 float 
1.30-1.35 
1.35-1.40 
1.40-1.50 
1.50-1.70 
1.70 sink 

Specific 
gravity 

1.30 float 
1.30-1.35 
1.35-1.40 
1.40-1.50 
1.50-1.70 
1.70 sink 

1.30 float 
1.30-1.35 
1.35-1.40 
1.40-1.50 
1.50-1.70 
1.70 sink 

Weight 
(Grams) 

to % inch.. ........ 

Weight 
(Per cent) 

1% to % inch. ........ 

to % inch. . . . . . . . . .  

1.30 float 
1.30-1.35 
1.35-1.40 
1.40-1.50 
1.50-1.70 
1.70 sink 

1.30 float 
1.30-1.35 
1.35-1.40 
1.40-1.50 
1.50-1. '70 
I .  70 sink 

Or 

(Per cent) 

1.30 float 
1.30-1.35 
1.35-1.40 
1.40-1.50 
1.50-1.70 
1.70 sink 

Products 
(3 X 4) 

Ash 
. . . . . . . . . . . .  
. . . . . . . . . . . .  
. . . . . . . . . . . .  
. . . . . . . . . . . .  
. . . . . . . . . . . .  
. . . . . . . . . . . .  

Sulfur 
. . . . . . . . . . . .  
. . . . . . . . . . . .  
. . . . . . . . . . . .  
. . . . . . . . . . . .  
. . . . . . . . . . . .  
. . . . . . . . . . . .  

Ash 
12,752 
8,685 
4,220 
2,326 
1,139 

687 

Sulfur 
Same 

as 

above 

Ash 

Sulfur 
Same 

as 

above 

45.98 
22.16 
12.01 
9.81 
4.39 
5.65 

Same 

as 

above 

42.78 
29.14 
14.16 
7.80 
3.82 
2.30 

Same 

as 

above 



DATA AND CALCULATIONS 

CALCULATIONS FOR SCREENINGS, MINE E 

Cumulative float I Cumulative sink 

Weight 
(Per cent) 

45.98 
68.14 
80.15 
89.96 
94.35 

100.00 

Same 

as 

above 

42.78 
71.92 
86.08 
93.88 
97.70 

100.00 

Same 

as 

above 

38.72 
68.77 
83.32 
92.29 
96.26 

100.00 

Same 

as 

above 

Products 

Ash 
100.00 
54.02 
31.86 
19.85 
10.04 
5.65 

Sulfur 
Same 

as 

above 

Ash 
100.00 
57.22 
28.08 
13.92 
6.12 
2.30 

Sulfur 
Same 

as 

above 

Ash 
100.00 
61.28 
31.23 
16.68 
7.71 
3.74 

Sulfur 
Same 

as 

above 

Products 
Ash or 
sulfur 

(Per cent) 

Ordinate 
for 

Curve D 

21.39 
57.35 
79.00 
89.98 
95.79 
98.85 

Same 

as 

above 

19.36 
53.74 
76.04 
87.80 
94.27 
98.13 

5.19 
6.68 
8.53 

10.43 
14.63 
17.90 

Same 

as 

above 

5.35 
6.61 
9.08 

12.00 
17.30 
25.63 

Same 

as 

above 



W A S H L 4 B I L I T Y  O F  C O S L  S C R E E N I N G S  

- 

Size 

% inch to 10 mesh.. . . . 

% inch to 10 mesh 

10 t,o 48 mesh. . . . 

10 to 48 mesh. . . . 

Minus 48 mesh. . . 

Specific 
gravity 

Weight, 
(Grams) 

Weight, 
(Per cent) 

Ash or 
sulfur 

(Per cent) 

1.30 float, 
1.30-1.35 
1.35-1.40 
1.40-1.50 
1.50-1.70 
1.70 sink 

Minus 48 mesh. . . . . . . . 

. 1.30 float 
1.30-1.35 
1.35-1.40 
1.40-1.50 
1.50-1.70 
1.70 sink 

. 1.30 float 
1.30-1.35 
1.35-1.40 
1.40-1.50 
1.50-1.70 
1.70 sink 

1.30 float 
1.30-1.35 
1.35-1.40 
1.40-1.50 
1.50-1.70 
1.70 sink 

1.30 float 
1.30-1.35 
1.35-1.40 
1.40-1.50 
1.50-1.70 
1.70 sink 

1.30 float 
1.30-1.35 
1.35-1.40 
1.40-1.50 
1.50-1.70 
1.70 sink 

Ash 

Sulfur 

Same I Same I 

Ash 
547 
317 
183 
205 
95 

242 

Sulfur 
Same 

as 

above 

Ash 
10.1 

104.0 
156.4 
147.7 
97.3 

144.7 

Sulfur 
Same 

as 

above 

34.42 
19.95 
11.52 
12.90 
5.98 

15.23 

Same 

as 

above 

Same 

as 

above 
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Concluded 

61.90 
68.72 
75.82 
87.52 
92.36 

100.00 

Same 

as 

above 

34.42 
54.37 
65.89 
78.79 
84.77 

100.00 

Same 

as 

above 

1.53 
17.28 
40.97 
63.34 
78.08 

100.00 

Ordimte 
for 

Curve D 

Same 

as 

above 

Cumulative float 

Ash 
100.00 
38.10 
31.28 
24.18 
12.48 
7.64 

Cumulative sink 

Sulfur 
Same 

as 

above 

Ash 
100.00 
65.58 
45.63 
34.11 
21.21 
15.23 

Sulfur 

Ash or 
sulfur 

(Per cent,) 

Weight 
(per cent) 

Same 

as 

above 

(Per cent) 

weight 
(per cent) Products 

Ash 
100.00 
98.47 
82.72 
59.03 
36.66 
21.92 

Sulfur 
Same 

as 

above 

Products 

Same 

as 

above 

17.21 
44.39 
60.13 
72.34 
81.78 
92.38 

Same 

as 

above 

0. 76 
9.40 

29.12 
52.15 
70.71 
89.04 

Same 

as 

above 



WASHABILITY OF COAL SCREEKIKGS 

TABLE 14.-WASHABILITY DATA AND 

Size 
Ash or 
sulfur 

(Per cent) 

Specific 
gravity 

Weight. 
(Grams) 

Ash 

Weight 
(Per cent) 

Products 
(3 X 4) 

. . .  1% inch to 48 mesh. 1.30 float 
1.30-1.35 
1.35-1.40 
1.40-1.50 
1.50-1.70 
1.70 sink 

Sulfur 
. . . . . . . . . . . .  1% inch to 48 mesh. . . .  1.30 float 1 1.30-1.35 1 .  . . . . . . . . . . .  

Same 

as 

above 

37.86 
30.06 
10.65 
6.86 
3.47 

11.10 

1.35-1.40 
1.40-1.50 
1.50-1. '70 
1.70 sink 

Ash 
10,080 
8,004 
2,837 
1,827 

925 
2,955 

1.30 float 
1.30-1.35 
1.35-1.40 
1.40-1.50 
1.50-1.70 
1.70 sink 

Sulfur 
Same 

as 

above 

Ash 
10,238 
8,588 
3,403 
2,252 

983 
3,399 

Sulfur 

Same 

as 

above 

1.30 float 
1.30-1.35 
1.35-1.40 
1.40-1.50 
1.50-1.70 
1.70 sink 

. . . . . . . . .  to % inch. 1.30 float 
1.30-1.35 
1.35-1.40 
1.40-1.50 
1.50-1. '70 
1.70 sink 

to % inch. . . . . . . . . .  1.30 float 
1.30-1.35 
1.35-1.40 
1.40-1.50 
1.50-1.70 
1.70 sink 

Same 

as 

above 

Same 

as 

above 



DATA AND CALCUl,STIOT\T S 43 

C~LCULATIONS FOR SCREENINGS, MINE 

Cumulative float I Cumulative sink i 

Same 

as 

above 

37.86 
67.92 
'78.57 
85.43 
88.90 

100.00 

Same 

as 

above 

35.47 
65.22 
77.01 
84.81 
88.22 

100.00 

Same 

as 

above 

Ash 
100.00 
64.32 
36.87 
25.67 
17.85 
13.55 

Sulfur 
Same 

as 

above 

Ash 

Weight 
(Per cent) 

Sulfur 

I Same 
as 

above 

Ordinate 
for 

Curve D 

- 

Products 

Ash 
100.00 
64.53 
34.78 
22.99 
15.19 
11.78 

weight 
(Per cent) 

Ash or 
sulfur 

(per cent) 

Sulfur 
Same 

as 

above 

Same 

as 

above 

Products 

Same 

as 

above 

17.73 
50.34 
71.11 
80.91 
86.51 
94.11 

Same 

as 

above 

:$.:: 
(Per cent,) 



IT7$ SHBBILITY O F  COAL SCREENINGS 

Size 
Specific 
gravity 

%inch to lomesh..  .. . I  1.30 float 

% inch to 10 mesh. . 

10 to 48 mesh. . . . . . 

10 to 48 mesh.. .. ..  

Minus 48 mesh. . . . . 

Minus 48 mesh. . . . . . . . 

1.30 float 
1.30-1.35 
1.35-1.40 
1.40-1.50 
1.50-1.70 
1.70 sink 

1.30-1.35 
1.35-1.40 
1.40-1.50 
1.50-1.70 
1.70 sink 

1.30 float 
1.30-1.35 
1.35-1.40 
1.40-1.50 
1.50-1.70 
1.70 sink 

. 

1.30 float 
1.30-1.35 
1.35-1.40 
1.40-1.50 

1.30 float 
1.30-1.35 
1.35-1.40 
1.40-1.50 
1.50-1.70 
1.70 sink 

Weight 
(Grams) 

. 

Ash 
1,231 

858 
386 
276 
171 
508 

Sulfur 
Same 

as 

above 

Ash 
424 
290 
154 
142 
102 
310 

Sulfur 
Same 

as 

above 

Weight 
(Per cent) 

1.30 float 
1.30-1.35 
1.35-1.40 
1.40-1.50 
1.50-1.70 
1.70 sink 

Ash 
5.2 

22.2 
60.0 

117.2 
295.3 
108.1 

Sulfur 

:$:: 
(Per cent) 

Same 

as 

35.89 
25.01 
11.25 
8.05 
4.99 

14.81 

Same 

as 

above 

29.82 
20.39 
10.83 
9.99 
7.17 

21.80 

Same 

as 

above 

0.86 
3.65 
9.87 

l9.% 
48.56 
17.78 

Same 

as 

above 

Products 
(3 X 4) 
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Concluded 

I I I I I I 

Cumulative float 

I I 
Ash or 1 1 suHur (Per cent) 

(Per cent) 

35.89 
60.90 
72.15 
80.20 
85.19 

100.00 

Same 

as 

above 

29.82 
50.21 
61.04 
71.03 
78.20 

100.00 

Same 

as 

above 

0.86 
4.51 

14.38 
33.66 
82.22 

100.00 

Cumulative sink 

I I Ordinate 

MTeight 
(Per cent) 

Ash 
100.00 
64.11 
39.10 
27.85 
19.80 
14.81 

Sulfur 
Same 

as 

above 

Ash 
100.00 
70.18 
49.79 
38.96 
28.97 
21.80 

Sulfur 
Same 

as 

above 

Ash 
100.00 
99.14 
95.49 
85.62 
G6.34 
17.78 

Sulfur 
Same 

as 

above 

Ash or 
Products sulfur 

(Per cent) 

for 
Curve D 

Same 

as 

above 

14.91 
40.01 
55.62 
66.03 
74.61 
89.10 

Same 

as 

above 

0.43 
2.68 
9.44 

24.02 
57.94 
91.11 

Same 

as 

above 



WASHABILITY OF COAL SCREENINGS 

TABLE 15.-WASHABILITY DATA AND 

. .  1% inch to 48 mesh.. 

4 

... 1% inch to 48 mesh. 

Size 

....... 1% to % inch.. 

1% to % inch.. ....... 

1.30 float 
1.30-1.35 
1.35-1.40 
1.40-1. 50 
1.50-1. 70 
1.70 sink 

1.30 float 
1.30-1.35 
1.35-1.40 
1.40-1.50 
1.50-1.70 
1.70 sink 

(Per cent) 

Specific 
gravity 

1.30 float 
1.30-1.35 
1.35-1.40 
1.40-1.50 
1.50-1. 70 
1.70 sink 

1.30 float 
1.30-1.35 
1.35-1.40 
1.40-1.50 
1.50-1.70 
1.70 sink 

Weight 
(Grams) 

to % inch. ......... 

Weight 
(Per cent) 

% to inch.. ........ 

1.30 float 
1.30-1.35 
1.35-1.40 
1.40-1.50 
1.50-1. 70 
1.70 sink 

1.30 float 
1.30-1.35 
1.35-1.40 
1.40-1.50 
1.50-1. 70 
1.70 sink 

Ash 
. . . . . . . . . . . .  
. . . . . . . . . . . .  
............ 
............ 
............ 
. . . . . . . . . . . .  

Sulfur 
. . . . . . . . . . . .  
. . . . . . . . . . . .  
. . . . . . . . . . . .  
. . . . . . . . . . . .  
. . . . . . . . . . . .  
. . . . . . . . . . . .  

Ash 
11,065 
12,070 
4,255 
2,368 

869 
2,874 

Sulfur 
Same 

as 

above 

Ash 
10,041 
11,018 
3,214 
2,050 
1,069 
2,938 

Sulfur 
Same 

as 

above 

Same 

as 

above 

33.03 
36.03 
12. 70 
7. 07 
2.59 
8.58 

Same 

as 

above 

33.10 
36.33 
10.60 
6.76 
3.52 
9.69 

Same 

as 

above 

Products 
(3 X 4) 
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CALCULATIONS FOR SCREENINGS, MINE G 

Cumulative float 

Weight 
P e r  e n  

37.35 
66.23 
76.48 
83.53 
87.46 

100.00 

Same 

as 

above 

33.03 
69.06 
81.76 
88.83 
91.42 

100.00 

Same 

as 

above 

33.10 
69.43 
80.03 
86.70 
90.31 

100.00 

Same 

as 

above 

Ash or 
sulfur 

(Per cent,) 

for 
Weight Ash Or curve D 

(Per cent) 1 1 ( g E i t l  1 
Cumulative sink 

I I 

Ash 
100.00 
62.65 
33.77 
23.52 
16.47 
12.54 

Sulfur 
Same 

as 

above 

Ash 
100.00 
66.97 
30.94 
18.24 
11.17 
8.58 

Sulfur 
Same 

as 

above 

Ordinate 

Ash 
100.00 
66.90 
30.57 
19.97 
13.21 
9.69 

Sulfur 
Same 

as 

above 

18.67 
51.79 
71.35 
80.00 
85.49 
93.73 

Same 

as 

above 

16.51 
51.04 
75.41 
85.29 
90.12 
95.71 

Same 

as 

above 

16.55 
51.26 
74.73 
83.41 
88.55 
95.15 

4.47 Same 
5.15 
7.39 as 
9.08 

10.91 above 
12.24 
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Specific 
gravity 

Size 
Weight 

(Per cent) 
Weight 
(Grams) 

Ash 
3,023 
1,015 

458 
397 
276 
870 

Sulfur 
Same 

as 

above 

% inch to 10 mesh. . . . . 50.01 
16.82 
7.59 
6.58 
4.58 

14.42 

Same 

as 

above 

1.30 float 
1.30-1.35 
1.35-1.40 
1.40-1.50 
1.50-1.70 
1.70 sink 

Ash 
868 
626 
271 
249 
190 
692 

Sulfur 

%inchtolomesh . . . . .  

10 to 48 mesh. . . . . . . . . 

10 to 48 mesh. . . . . . . . . 

Minus 48 mesh. . . . . . . . 

Minus 48 mesh. . . . . . . . 

1.30 float 
1.30-1.35 
1.35-1.40 
1.40-1.50 
1.50-1.70 
1.70 sink 

1.30 float 
1.30-1.35 
1.35-1.40 
1.40-1.50 
1.50-1. '70 
1.70 sink 

Same 

as 

above 

2.34 
14.31 
10.05 
16.28 
26. 28 
30.74 

1.30 float 
1.30-1.35 
1.35-1.40 
1.40-1.50 
1.50-1.70 
1. 70 sink 

1.30 float 
1.30-1.35 
1.35-1.40 
1.40-1.50 
1.50-1-70 
1.70 sink 

Same 

as 

above 

Same 

as 

above 

Same 

as 

above 

Ash 
1.30 float 
1.30-1.35 
1.35-1.40 
1.40-1.50 
1.50-1. 70 
1.70 sink 

10.2 
62.4 
43.8 
71.0 

114.6 
134.0 

Sulfur 
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Concluded 

Cumulative float I Cumulative sink I 

Same 

as 

above 

29.97 
51.59 
60.95 
69.55 
76.11 

100.00 

Same 

as 

above 

2.34 
16.65 
26.70 
42.98 
69.26 

100.00 

Same 

as 

above 

Ash 
100.00 
49.99 
33.17 
25. 58 
19.00 
14.42 

Sulfur 
Same 

as 

above 

Ash 

Weight 
(per cent) 

Sulfur 

as 

Ash or 
sulfur 

(per cent) 

Ash 
100.00 
97.66 
83.35 
73.30 
57.02 
30.74 

Ordinate 
for 

Curve D Weight 
Per cent) 

Sulfur 

Same I 
above 

Products 

25.00 
58.42 
70.62 
77.71 
83.29 
92.79 

Same 

as 

above 

14.98 
40.78 
56.27 
65.25 
72.83 
88.05 

Same 

as 

above 

1.17 
9.49 

21.67 
34.84 
56.12 
84.63 

(Per cent) 

Same 

as 

above 



WASHABILITY O F  COAL SCREENINGS 

T ~ B L E  16.-WASHARILITY DATA AND 

Size 

Ash 
. . . . . . . . . . .  1% inch to 48 mesh.. . .  l 1.30 float I .  I 

1% inch to 48 mesh. 

.... 1% to %inch.. 1.30 float 
1.30-1.35 
1.35-1.40 
1.40-1.50 
1.50-1.70 
1.70 sink 

1.30-1.35 
1.35-1.40 
1.40-1.50 
1.50-1.70 
1.70 sink 

. . . . . . . . . . . .  

. . . . . . . . . . . .  

. . . . . . . . . . . .  

. . . . . . . . . . . .  

. . . . . . . . . . . .  

1.40-1.50 
1.50-1.70 
1.70 sink 

1x to % inch.. ....... 

......... % to inch. 

Sulfur 

1.30 float 
1.30-1.35 
1.35-1.40 

to % inch. . . . . . . . . .  

1.30 float 
1.30-1.35 
1.33-1.40 
1.40-1.50 
1.50-1.70 
1.70 sink 

1.30 float 
1.30-1.35 
1.35-1.40 
1.40-1.50 
1.50-1.70 
1.70 sink 

. . . . . . . . . . . .  

. . . . . . . . . . . .  

. . . . . . . . . . . .  

. . . . . . . . . . . .  

. . . . . . . . . . . .  

. . . . . . . . . . . .  

1.30 float 
1.30-1.35 
1.35-1.40 
1.40-1.50 
I .  50-1. 70 
1.70 sink 

Ash 
15,813 
11,907 
6,110 
3,833 
1,442 
4,401 

Sulfur 
Same 

as 

above 

Ash 

Sulfur 
Same 1 

46.93 
20.71 
10.14 
7.28 
4.26 

10.66 

Same 

as 

above 

36.35 
27.37 
14.04 
8.81 
3.31 

10.12 

Same 

as 

above 

42.78 
24.99 
10.48 
7.71 
4.22 
9.82 

Same 

as 

above 
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46.95 
67.66 
77.80 
85.08 
89.34 

100.00 

Same 

as 

above 

36.35 
63.72 
77.76 
86.57 
89.88 

100.00 

Same 

as 

above 

42. 78 
67.77 
78.25 
85.96 
90.18 

100.00 

Weight 

Same 

as 

above 

Ash or 
sulfur 

Ash 
100.00 
53.05 
32.34 
22.20 
14.92 
10.66 

Sulfur 
Same 

as 

above 

Ordinate 
for 

curve D 
(per cent) 

weight 

Ash 
100.00 
63.65 
36.28 
22.24 
13.43 
10.12 

Sulfur 
Same 

as 

above 

Ash 
100.00 
57.22 
32.23 
21.75 
14.04 
9.82 

Sulfur 
Same 

as 

above 

(per cent) (Per cent') 
Products 

Same 

as 

above 

(Per cent) 
:,$.,": 

18.18 
50.03 
70.74 
82.16 
88.22 
94.94 

Same 

as 

above 

21.39 
55.27 
73.01 
82.10 
88.07 
95.09 

Same 

as 

above 



WASHABILITY O F  COAL SCREENINGS 

Size 
Specific 
gravity 

% inch to 10 mesh. . . . . 1.30 float 1 1.30-1.35 1 

. . .  . inch to 10 mesh. 

10 to 48 mesh. . . . . 

10 to 48 mesh.. . . . 

Minus 48 mesh. . . . . . . . 

Minus 48 mesh. . . . . . . . 

1.35-1.40 
1.40-1.50 
1.50-1.70 
1.70 sink 

1.30 float 
1.30-1.35 
1.35-1.40 
1.40-1.50 
1.50-1.70 
1.70 sink 

1.30 float 
1.30-1.35 
1.35-1.40 
1.40-1.50 
1.50-1.70 
1.70 sink 

1.30 float 
1.30-1.35 
1.35-1.40 
1.40-1.50 
1.50-1. '70 
1.70 sink 

1.30 float 
1.30 float 
1.35-1.40 
1.40-1.50 
1.50-1.70 
1.70 sink 

1.30 float 
1.30-1.35 
1.35-1.40 
1.40-1.50 
1.50-1. '70 
1. 70 sink 

Weight 
(Grams) 

T.TTeight 
(Per cent) 

Ash 

Su l fu r  
Same 

as 

above 

Ash 
1,246 

504 
296 
207 
181 
420 

Su l fu r  
Same 

as 

above 

Ash 
42.6 

232.1 
99.9 
12.6 

148.1 
184.8 

Sulfur 
Same 

as 

above 

65.29 
9.97 
4.86 
5.02 
4.56 

10.30 

Same 

as 

above 

43.66 
17.66 
10.37 
7.25 
6.34 

14.72 

Same 

as 

above 

5.14 
28.00 
12.05 
14.66 
17.86 
22.29 

Ash or 
sulfur 

(Per cent) 

Products 
(3 X 4) 
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Cundative Boat 

65.29 
75.26 
80.12 
85.14 
89.70 

100.00 

Same 

as 

above 

43.66 
61.32 
71.69 
78.94 
85.28 

100.00 

Same 

as 

above 

5.14 
33.14 
45.19 
59.85 
77.71 

100.00 

Cumulative sink 

Ash 
100.00 
34.71 
24.74 
19.88 
14.86 
10.30 

Sulfur 
Same 

as 

above 

Weight 
(Per cent) 

Weight 
P e r  cent) 

Ash 
100.00 
56.34 
38.68 
28.31 
21.06 
14.72 

Sulfur 

Ash Or 

sulfur 
(Per cent) 

Same 1 
as 

above 

Ash 
100.00 
94.86 
66.86 
54.. 81 
40.15 
22.29 

Sulfur 
Same 

as 

above 

Products 
Ash or 
sulfur 

(Per cent) 

5 3 

12 

Ordinate 
for 

Curve D 

32.64 
70.27 
77.69 
82.63 
87.42 
94.85 

Sa,me 

as 

above 

21.83 
52.49 
66.50 
75.31 
82.11 
92.64 

Same 

as 

above 

2.57 
19.14 
39.16 
52.52 
68.78 
88.86 

Same 

as 

above 



54 WASHAEILITY OF COAL SCREENINGS 

Size 

TABLE 17.-w-~SHABILITY DATA AND 

Specific 
gravity 

Weight 
(Grams) 

2 inch to 48 mesh . . 

2 inch to 48 mesh . . 

3 I 4 l 5  
Weight 

(Per cent) 

.... 1% inch to 48 mesh 

. . . .  1% inch to 48 mesh 

.......... 2 to 1% inch 

Ash 

2 to 1% inch .......... 

(Per cent) 

... 

1.30 float 
1.30-1.35 
1.35-1.40 
1.40-1.50 
1.50-1.70 
1.70 sink 

1.30 float 
1.30-1.35 
1.35-1.40 
1.40-1.50 
1.50-1.70 
1 . $0 sink 

1.30 float 
1.30-1.35 
1.35-1.40 
1.40-1.50 
1.50-1.70 
1.70 sink 

Products 
(3 X 4) 

1.30 float 
1.30-1.35 
1.35-1.40 
1.40-1.50 
1.50-1.70 
1.70 sink 

1.30 float 
1.30-1.35 
1.35-1.40 
1.40-1.50 
1.50-1.70 
1.70 sink 

Ash 
. . . . . . . . . . . .  
. . . . . . . . . . . .  
. . . . . . . . . . . .  
. . . . . . . . . . . .  
. . . . . . . . . . . .  
. . . . . . . . . . . .  

Sulfur 
. . . . . . . . . . . .  
. . . . . . . . . . . .  
. . . . . . . . . . . .  
. . . . . . . . . . . .  
. . . . . . . . . . . .  
. . . . . . . . . . . .  

Ash 
16. 260 
10. 143 
2. 859 

916 
561 
762 

Sulfur 
Same 

as 

above 

. . . . . . . . . . . .  

. . . . . . . . . . . .  

. . . . . . . . . . . .  

. . . . . . . . . . . .  

. . . . . . . . . . . .  

. . . . . . . . . . . .  
Sulfur 

60.17 
24.02 
5.69 
3.50 
2.04 
4.58 

Same 

as 

above 

62.82 
21.49 
4.64 
3.68 
2.13 
5.24 

. . .  

Same 

above 

1.30 float 
1.30-1.35 
1.35-1.40 
1.40-1.50 
1.50-1.70 
1.70 sink 

Same 

. . . . . . . . . . . .  

. . . . . . . . . . . .  

. . . . . . . . . . . .  

. . . . . . . . . . . .  

. . . . . . . . . . . .  

. . . . . . . . . . . .  

above 



DATA AND CALCULATIONS 5 5  

CALCULATIONS FOR SCREENINGS, ~ N E  1 

Cumulative float I Cumulative sink 

60.17 
84.19 
89.88 
93.38 
95.42 

100.00 

Same 

as 

above 

62.82 
84.31 
88.95 
92.63 
94.76 

100.00 

Same 

as 

above 

51.62 
83.82 
92.89 
95.80 
97.58 

100.00 

Same 

as 

above 

Weight 
e e n  

Ash 
100.00 
39.83 
15.81 
10.12 
6.62 
4.58 

Sulfur 
Same 

as 

above 

Ash 
100.00 
37.18 
15.69 
11.05 
7.37 
5.24 

Sulfur 
Same 

as 

above 

Ash 
100.00 
48.38 
16.18 
7.11 
4.20 
2.42 

Sulfur 
Same 

as 

above 

Ordinate 
for 

Curve D products 

Same 

as 

above 

Ash or 
sulfur 

(per cent) (Per cent) 
weight 

Per cent) 

31.41 
73.56 
86.63 
90.79 
93.69 
97.38 

Same 

as 

above 

25.81 
67. '72 
88.35 
94.34 
96.69 
98.79 

Same 

as 

above 

Products 



5 6 WASHABILITY OF COAL SCREENINGS 

1% to inch. . . . . . . . . 

Size 

1.30 float 
1.30-1.33 
1.35-1.40 
1.40-1.50 
1.50-1.70 
1.70 sink 

1 x  to inch.. . . . . . . . 1.30 float 1 1.30-1.35 
1.35-1.40 
1.40-1.50 
1.50-1.70 
1.70 sink 

Prod~cts  
(3 X 4) 

to % inch. 

% to % inch. 

A$,": 
(Per cent. 

.. . 

% inch to 10 mesh. . . . . 

% lnch to 10 mesh .... . 

Weight 
(Per cent) 

Specific 
gravity 

1.30 float 
1.30-1.35 
1.35-1.40 
1.40-1.50 
1.50-1.70 
1.70 sink 

1.30 float 
1.30-1.35 
1.35-1.40 
1.40-1.50 
1.50-1.70 
1.70 sink 

1.30 float 
1.30-1.35 
1.35-1.40 
1.40-1.50 
1.50-1.70 
1.70 sink 

Weight 
(Grams) 

1.30 float 
1.30-1.35 
1.35-1.40 
1.40-1.50 
1.50-1.70 
1.70 sink 

Ash 
16,139 
9,605 
1,704 
1,191 

388 
788 

Sulfur 

Same I Same I 

Ash 
14,514 
8,203 
1,508 
1,070 

672 
1,132 

Sulfur 
Same 

as 

above 

Ash 
4,233 

473 
163 
147 
116 
316 

Sulfur 
Same 

as 

above 

53.56 
30.27 
5.56 
3.95 
2.48 
4.18 

Same 

as 

above 

77.70 
8.68 
2.99 
2.70 
2.13 
5.80 

Same 

as 

above 
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Cumulative float 

I I 
Ash or 

vTeight 1 sulfur P e r  cent Product's 
(Per cent) 

as 

above 

53.56 
83.83 
89.39 
93.34 
95.82 

100.00 

Same 

as 

above 

Same I 

Cumulative sink 1 

Ash 
100.00 
45.87 
13.65 
7.93 
3.94 
2.64 

Sulfur 

Ordinate 
for 

Curve D Weight 
P e r  e n  

as 

above 

t~k: 
(Per cent) 

Ash 
100.00 
46.44 
16.17 
10.61 
6.66 
4.18 

Sulfur 
Same 

as 

above 

Ash 
100.00 
22.30 
13.62 
10.63 
7.93 
5.80 

Sulfur 
Same 

as 

above 

27. 07 
70.24 
89.21 
94.06 
96.71 
98.68 

Same 

as 

above 

26.78 
68.69 
86.61 
91.36 
94.58 
97.91 

Same 

as 

above 

Same 

as 

above 



Size 

10 to 48 mesh. . , 

10 to 48mesh.. , 

Minus 48 mesh. . 

1.30 float 
l.3@-1.3\5 
1.35-1.40 
1.40-1.5'0 
1.50-1.70 
1.70 sink 

1.30 float 
1.30-1.35 
1.35-1.40 
1.40-1.50 
1.50-1.70 
1.70 sink 

WASHABILITY O F  COAL SCREENINGS 

TABLE 17.- 

1 1 2 1 3 i 4 1 5  

1.30 float 
1.30-1.35 
1.35-1.40 
1.40-1.50 
1.50-1. '70 
1.70 sink 

Products 
(3 X 4) 

Ash 

1,625 
169 
89 

108 
74 

279 

Sulfur 

Same 

as 

above 

Ash 

Or 

(;%it) 

. . .  136.8 
104.6 
106.1 
93.5 

227.0 
97.7 

Sulfur 

Same 

as 

above 

Weight 
(Per cent) 

Specific 
gravity 

Minus 48 mesh. . . . . . . . 

69.33 
7.21 
3.80 
4.60 
3.16 

11.90 

Same 

as 

above 

17.87 
13.66 
13.86 
12.21 
29.65 
12.75 

Same 

as 

above 

Weight 
(Grams) 

1.30 float 
1.30-1.35 
1.35-1.40 
1.40-1.50 
1.50-1.70 
1.70 sink 
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Concluded 

Cumulative float I Cumulative sink i 

69.33 
'76.54 
80.34 
84.94 
88.10 

100.00 

Same 

as 

above 

17.87 
31.53 
45.39 
57. 60 
87.25 

100.00 

Same 

as 

above 

Ash 

100.00 
30.67 
23.46 
19.66 
15.06 
11.90 

Sulfur 

Same 

as 

above 

Ash 

- 

Sulfur 

Weight 
(per cent) 

Same 

as 

above 

Ordinate 

Cu%D 

-- 

34.66 
72.93 
78.44 
82.64 
86.52 
94.05 

Same 

a,s 

above 

Products Tveight 
(Per 

Same 

as 

above 

Ash or 
sulfur 

(per cent) 
Products ttb,": 

(Per cent) 



WASH-4BILITY O F  COAL 

Size 

1% inch to 48 mesh. 

1% inch to 48 mesh. 

. . . .  1% to %inch..  

. . . .  1% to inch.. 

% to % inch. . . . . . .  

Specific Weight 
gravity (Grams) 

. . 1.30 float 
1.30-1.35 
1.35-1.40 
1.40-1.50 
1.50-1.70 
1.70 sink 

. . 1.30 float 
1.30-1.35 
1.35-1.40 
1.40-1.50 
1.50-1. '70 
1.70 sink 

. . 1.30 float 
1.30-1.35 
1.35-1.40 
1.40-1.50 
1.50-1.70 
1.70 sink 

. . 

%-to % inch. . . . . . . . . .  

1.30 float 
1.30-1.35 
1.35-1.40 
1.40-1.50 
1.50-1.70 
1.70 sink 

. . 

1.30 float 
1.30-1.35 
1.35-1.40 
1.40-1.50 
1.950-1.70 
1.70 sink 

1.30 float 
1.30-1.35 
1.35-1.40 
1.40-1.50 
1.50-1.70 
1.70 sink 

Ash 
. . . . . . . . . . . .  
. . . . . . . . . . . .  
. . . . . . . . . . . .  
. . . . . . . . . . . .  
. . . . . . . . . . . .  
. . . . . . . . . . . .  

Sulfur 
. . . . . . . . . . . .  
. . . . . . . . . . . .  
. . . . . . . . . . . .  
. . . . . . . . . . . .  
. . . . . . . . . . . .  
. . . . . . . . . . . .  

Ash 
16,413 
11,603 
1,887 

937 
508 

1,126 

Sulfur 
Same 

as 

above 

Ash 
13,608 
9,574 
1,533 

763 
362 

1,308 

Sulfur 
Same 

as 

above 

SCREENINGS 

52.64 
30.05 
5.48 
3.23 

6.81 

Same 

as 

above 

50.54 
35.73 
5.81 
2.89 
1.56 
3.47 

Same 

as 

above 

50.13 
35.26 
5.65 
2.81 
1.33 
4.82 

Same 

as 

above 



DATA AND C X T X U L A T I O N S  

CALCULATIONS F O R  SCREENINGS, MINE J 

Weight 
(Per cent) 

52.64 
82.69 
88.17 
91.40 
93.19 

100.00 

Same 

as 

above 

50.54 
86.27 
92.08 
94.97 
96.53 

100.00 

Same 

as 

above 

50.13 
85.39 
91.04 
93.85 
95.18 

100.00 

Same 

as 

above 

Cumulative float I Cumulative sink 

Ash 
100.00 
47.36 
17.31 
11.83 
8.60 
6.81 

Sulfur 
Same 

as 

above 

Ash 
100.00 
49.46 
13.73 
7.92 
5.03 
3.47 

Sulfur 
Same 

as 

above 

Ash 
100.00 
49.87 
14.61 
8.96 
6.15 
4.83 

Sulfur 

Products 

Same 

as 

'F'Teight 
(Per cent) 

Ash or 
sulfur 

(per cent) 

above 

Ordinate 
for 

Curve D Products 

above 

Ash or 
sulfur 

(Per cent,) 

Same 

above 

Same 

above 



WASHABILITY O F  COAL SCREENINGS 

Size 
Specific mTeight, 
gravity (Grams) 

%inch to 10 mesh.. . . 

inch to 10 mesh.. . . 

1.30 float 
1.30-1.35 
1.35-1.40 
1.40-1.50 
1.50-1.70 
1.70 sink 

1.30 float 
1.30-1.35 
1.35-1.40 
1.40-1.50 
1.50-1.70 
1.70 sink 

10 to 48 mesh. . . . . . . . 

10 to 48 mesh. . . . . . . . . 

Minus 48 mesh. . . . . . . . 

Minus 48 mesh. . . . . . . . 

1.30 float 
1.30-1.35 
1.35-1.40 
1.40-1.50 
1.50-1.70 
1.70 sink 

1.30 float 
1.30-1.35 
1.35-1.40 
1.40-1.50 
1.50-1.70 
1.70 sink 

1.30 float 
1.30-1.35 
1.35-1.40 
1.40-1.50 
1.50-1.70 
1.70 sink- 

1.30 float 
1.30-1.35 
1.35-1.40 
1.40-1.50 
1.50-1.70 
1.70 sink 

Ash 

Sulfur 
Same 

&S 

above 

Ash 
1,236 

449 
136 
137 
77 

43 1 

Sulfur 
Same 

as 

above 

Ash 
96.6 
90.8 
54.4 
68.1 

189.2 
109.1 

Sulfur 
Same I 

above as 1 

Weight 
(Per cent) 

58.96 
23.62 
4.87 
2.93 
1.87 
C r- 
i. l o  

Same 

as 

above 

50.12 
18.21 
5.52 
5.55 
3.12 

17.48 

Same 

as 

above 

15.88 
14.93 
8.94 

11.20 
31.11 
17.94 

above 

Ash or 
sulfur 

(Per cent) 
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Concluded 

6 

Cumulative float 

Ash or 
sulfur 

(Per cent,) 

Cumulative sink 

I 

for 
Curve D 

Ordinate 

Ash or 
lieight 1 sulfur P e r  cent 

(Per cent) 

Weight 
(Per cent) Products 

Ash 
100.00 
41.04 
17.42 
12.55 
9.62 
7.75 

Sulfur 
Same 

as 

above 

Same 

as 

above 

87. 85 
138.87 
155. 43 
171.54 
189.32 
290.38 

1.49 
1.68 
1.78 
1.90 
2.05 
2.90 

Ash 
100.00 
49.88 
31.67 
26.15 
20. 60 
17.48 

Sulfur 
Same 

as 

above 

Ash 

Same 

as 

above 

25.06 
59.22 
71.09 
76.62 
SO. 96 
91.26 

Same 

HS 

above 

7.94 
23.34 
35.28 
45.35 
66.50 
91.03 

Same 

as 

above 

50.12 
68.33 
73.85 
79.40 
82.52 

100.00 

Same 

as 

above 

15.88 
30.81 
39.75 
50.95 
82.06 

100.00 

Same 

as 

above 

Sulfur 

Same I 
as 

above 
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WASHABILITY OF COAL SCREENINGS 

MINE B 
I  INCH X 48 M E S H  \ A - COAL RECOVERY - A S H  

S - COAL RECOVERY - SULFUR 

D - ASH D ISTRIBUTION 

R - R E F U S E  REJECT - A S H  

S.C.-SPECIFIC G R A V I T Y  

SULFUR % 5 10 SP. GR. 1.70 1.80 1.50 1.40 1.30 

FIGURE 6.-WASHABILITY CURVES, MINE B 





WASHABILITY O F  C O A L  SCREEKINGS 
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W-4SHABILITY O F  COAL SCREENINGS 

-. 
MINE E 

I  INCH X 48 MESH 

A - COAL RECOVERY - ASH 

S - COAL RECOVERY - SULFUR 

D - ASH D I S T R I B U T I O N  

R - REFUSE R E J E C T  - A S H  

S.G-SPECIFIC GRAVITY 

L 
A S H Y O  10 2 0  3 0  40 5 0  6 0  7 0  8 0  9 0  100 

SULFUR 5 I 0  SE CR. 1.70 I . 6 0  1.50 1 .40  1.30 

FIGURE 9.-WASHABILITY CURVES, MINE E 
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WASHABILITY OF COAL SCREENINGS 

M I N E  F - 
I ~ I N C H  X 4 8 M E S H  

A  - COAL RECOVERY - ASH 

S  - COAL R E C O V E R Y - S U L F U R  

D - ASH D ISTRIBUTION 

R - REFUSE REJECT - A S H  

5 .G-  SPECIFIC GRAVITY  , 

h 

I !'4 X 3/1 - I N C H  
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WASHABILITY OF COAL SCREENINGS 

I  %INCH X 48 M E S H  

A - COAL RECOVERY - A S H  

s - COAL RECOVERY - SULFUR 

D - A S H  D I S T R I B U T I O N  



WASHABILXTY CURVES 



W A S H A E X L I T Y  O F  COAL SCREENIIYGS 

D - A S H  DISTRIBUTION 

R - REFUSE REJECT - A S H  

S.G.-SPECIFIC CRAVIT Y 

I % X  94- I N C H  



WASHABILITY CURVES 

100 
SULFUR% 5 10 SP. GR. 1.70 1.60 1.50 1.40 1.30 

FIGURE 12.-CONTINUED 



WASHABILITY O F  C O B L  ' SCREENINGS 
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WASHAEILITY OF COAL SCREENINGS 
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