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FOREWORD 

THESE INVESTIGATIONS were sponsored by the Fuel Research Committee at the 
instance of Sir Shanti Swarup Bhatnagar, Director of Scientific & Industrial 
Research.. Work of this nature has been done before in India, but not 
on the broad lines of enquiry which have guided the collrse of these investigations 
nor on the same co-ordinated scale. The report includes some of the earlier and 
private work of Dr. Forrester in addition to the work carried out on behalf of the 
Fuel Research Committee. The most important investigations previously carried 
out were those of Randall in 1924-25. These, however, were confined to narrow 
limits and done at a period when seams of coal inferior to what are now known as 
Selected Grades attracted little or no attention. The question was the beneficiation 
of the commercially good seams at that time which, although high in ash compared 
with normal English coal seams, would still be considered first-class coals in India 
today. 

These early enquiries proved that the foreign material was too finely dis
seminated for beneficiation to be a commercial success. Through no fault of Randall 
and other early investigators, the industry too readily concluded that Indian coals 
in general were not amenable to coal beneficiation, and this unfortunately led to the 
discouragement of further research and probably retarded progress for two decades. 
Credit is due to those who did not concur in the popular conclusions of the 
industry and who consistently pursued their enquiries and have now established 
that Indian coals, although more difficult, are amenable to treatment and 

. that it is only a question of selection of plant, comparative losses, and costs 
of beneficiation. . 

, With the exhaustion of the better-grade seams and the increasing production 
from inferior ones (with bands of shale and clay and bony coal), the percentage 
of foreign material in .the run-of-mine ( r.o.m.) production has rapidly increased. 
This trend has been further accelerated by the abandonment ·of selective mining 
which has, very properly, 'Qeen adopted in recent times. The problem has been 
further aggravated by the increasing··reluctance of miners and loaders to produce 
clean coal. The quality of the r.o.m. production is also !leteriorating as a natural 
consequence of increasing mechanization. However efficient or inefficient hand 
labour may be in producing ancl. loading out coal, discrimination between good 
and bad is largely·beyond the means of mechanized coal production. Consequently, 
in spite of the prejudices of the industry, based erroneously on earlier investigations, 
producers have been compelled to adopt coal beneficiation by the primitive and 
costly meatJs of hand-picking and sorting. This has led to great waste without 
aChieving the steady uniformity of grades and maximum recovery which can be 
readily obtained by coal washing. To indicate what can be done, attention is 
drawn •to a washing balance sheet for a difficult coal, included as an Appendix 
to the report, ·and· to the conclusions summarized in the final table. It 
will be seen that if. coal has to be utilized in the best national interest, sale on 
specification must be made statutory, and the crude and obsolete methods of 
price-fixing introduced by the first Coal Commissioner must be abandoned. . 



V cry low a.•h coal ( at a cost ) can be produced from inferior seams f?r special 
industrial processes when necessary, and from the same seams (of cokmg coal ) 
metallurgical grade coal can be produced equivalent in quality to that of th~ 
better-grade seams now approaching exhaustion, wit~ the added advantage of !'m
formity. It can be taken that by coal benefic1at10n moderate proportions 
of what were considered inferior ]haria seams may now be recovered for coke 
making, and, with the adoption of better combustion methods now available, the 
more inferior parts utilized for power purposes. The report righ~ly points out 
that figures regarding the potential reserves of metallurgical coking coals may 
probably be revised in an upward direction. 

Dr. Forrester, in the summary of the work on page 1, may not be too opti
mistic in his conclusions, but the investigations at least show that the attitude of 
many persons, and particqlarly of the commercial interests, towards coal beneficia
tion during the past two decades has not been justifiable. If coal is to be sold on 
specification and utilized in a scientific manner to the common good, then the 
results recorded in this report show the way. We should like to pay tribute to 
those workers mentioned by Dr. Forrester in the report and we appreciate very 
much the help, support and guidance given consistently by Sir Shanti Swarup 
Bhatnagar. We wish to acknowledge also the assistance obtained from colliery 
owners and particularly the members of the Indian Mining Federation and the 
Indian Colliery Owners' Association, without whose co-operation many· of the 
samples could not have been obtained. Credit is due to Mr. H. K. Sen, 
Chief Coal Inspector of the Tata Collieries, who was responsible for the collection 
of most of the samples- a matter requiring much care and experience- often 
under very difficult and trying conditions. The thanks of the Fuel Research 
Committee are also due to Dr. Forrester for the generous manner in which he has 
devoted a large measure of his time and knowledge to the supervision of these 
investigations which we trust will be a substantial contribution to the physical and 
chemical_ survey o! Indi_an coals. We also have to acknowledge the helpful advice 
and assistance gtven m the later stages of the work by Dr. J. W. Whitaker, 
Director of the Fuel Research Institute, and by Dr. A. Lahiri, Secretary of the· 
Fuel Research Committee. The washability investigations now form part of the 
work of the Fuel Research Institute, having been formally taken over by the 
Director from October. 1, 1947 .. _Washability curves of Indian coals often present 
unusual features, and m my opmton the results of these tests will, when submitted 
to caref~l scrutiny and analysis, yield a rich harvest, both technically artd 
commcrctally. 

October 21, 1947 

II 

A. FARQUHAR 

Chairman 
I;uel Research Committee 



SUMMARY 

THE CLEANING CHARACTERISTICS of over 140 samples of Indian Coals, mostly from 
the lower seams ( below No. X ) of the Jharia Coalfield, have been examined, 
nearly 200 semi-large-scale tests being done during the period from January 1944 
to September 1947. 

Conclusions. In the ]haria Coalfield those seams below No. X that contain 
not more than , 24"/o of ash are probably worth washing. The sulphur 
,content of the majority of Jharia coals is so low that the problem of reduction of 
their sulphur content has not been studied. The high-sulphur coals of Assam 
tested gave disappointing results, a large proportion of the sulphur remaining in 
the clean coal. Some improvement can be effected in the Assam coals tested by 
screening off the small sizes ( below 2" ). 

Cleanin~ Plant. The opinion is offered that for these " dfficult " Gondwana 
coals of India, probably the most efficient type of cleaning plant will be one of 
the dense medium ( mineral suspension in water ) type: A combination with 
one of the Rheolaveur type, for handling the smalls, may also be practicable. 

Type of Product. The following alternative possibilities are suggested: 
A. Making a "cut" at one specific gravity to yield 

( i) a clean product with 15-18"/o ash for use, either alone or blended with 
another coal, for manufacture of metallurgical coke and for other purposes; 

( ii) high-ash coal ("rejects"). 

B. Making "cuts" at two specific gravities to yield 
( i) very clean coal with ash below say 6% for special industrial pur

poses (e.g. manufacture of carbide) ; 
( ii) clean coal of intermediate quality ( " middlings " ) for metallurgical 

purposes or power production ; 
(iii) " rejects " of very high-ash content. 

Screening off smalls, with or without removal of finest high-ash material by 
de-dusting, and mixing the smalls with the clean coal, may also be profitable owing 
to the relatively good quality of most ]haria field small coal. 

Economic Considerations. Modern improvements in the design of coal
consuming power plant permit coals of increasingly high-ash content to be efficiently 
used. The whole picture of the economics of coal-cleaning is constantly changing. 
Coals formerly selected for cleaning are now more efficiently used without cleaning, 
all the combustible matter being converted into heat. Similar developments 
in other fields, including blast-_furnace practice, may bring similar changes of 
outlook. In the interests of national economy, ,therefore, we must remember 
that it is economically unsound to clean a coal to produce an unnecessarily low
ash product. This is important in India where the rejected material is always 
liable to contain a relativ~ly high quantity of potential fuel. 
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GENERAL ASPECTS OF THE PROBLEM 

THE OBJECT of cleaning coal is to remove from raw coal, as mined and brought 
to the surface, such proportion of stony and other high-ash material as is justified, 
taking into full consideration · all the economic aspects. This seldom involves 
obtaining merely a clean product with the lowest possible ash content or, on the 
other hand, obtaining the maximum yield of clean product. And although the 
term " washability" is almost universally used, the large-scale operations em
ployed in cleaning coal do not necessarily involve washing as that term is commonly 
understood, i.e .. treatment with water. · 

The problems associated with the presence, in coal, of incombustible mineral 
matter are complicated. A certain proportion of the incombustible mineral 
matter is, so to speak, foreign to the coal substance ; a certain proportion is in
timately disseminated· throughout the coal substance and is generally termed 
"inherent". This incombustible mineral matter, whether inherent or not, is 
represented (after the coal has been burnt) by what is known as the " ash ", and 
in employing that term it is necessary to make a mental reservation in order fully 
to understand the composition of coal with special reference to cleaning problems. 
It is not uncommon. to see a coal described as "containing" say 15% of 
ash, as if to suggest that the ash exists in the raw or unburnt coal. But 
that is not the case. Practically all the incombustible mineral substances 
present in the unburnt coal are altered by heat ( and some by chemical 
reactions) while the coal is. burning, the majority losing certain constituents, 
or becoming chemically altered, producing residues nearly all of which weigh less 
than the minerals from which they were ·derived. These residues constitute what 
is termed the ash. 

Thus in the imaginary case just cited the 15% of ash left by burning 
the coal really represents more than 15% of incombustible mineral matter 
that was present in the coal before it was burnt. The actual amount of 
such incombustible mineral matter may have been 16% or 16·5% or 
even more, depending upon (a) the individual mineral constituents that were 
present in the coal and (b) the conditions in which the coal was burnt. As the 
mineral matter described above as bemg foreign to the coal substance was derived 
from many different sources, it will be clear that the ratio between the weight of 
incombustible mineral matter present in a coal and the weight of ash produced 
by burning that coal is not the same for all coals. Information relating to the 
chemical composition of Indian coal ashes and the mineral matter from which 
they are derived is insufficient at .present to justify arty categorical statement 
regarding that ratio. We may for the. present, however, adopt a correction 
factor of about 10% to indicate approximately the loss that the incombustible 
mineral matter undergoes in the process of burning the coal in which it occurs. 
That is to say, an ash "content " of 10% obtained on burning a coal represents 
about 11% of incombustible mineral matter originally present in that coal. On that 
basis the above-quoted instance of a 15% ash coal would represent a raw coal 
actually containing about 16·5% of incombustible mineral matter. We are not, 



in this report, primarily concerned with the various aspects of thi$ correction 
factor, but reference may perhaps justifiably be made to the correction formula 
derived, from experimental data, by the well-known American fuel technologist, 
the late S. W. Parr 1, according to which the ratio of the amount of incombustible 
mineral matter originally present in the coal to the amounts of ash and of total 
sulphur present is given by the formula : 

MM=l·OSxAsh + O·ssxs 
where MM is the incombustible mineral' matter (% ), 

Ash is the percentage of ash 
and S is the_ total sulphur content (%) of the coal. 

Whether that formula will be found to be g~nerally appliCable to Indian 
coals remains to be seen. It is possible .that modifications suitable for the coals 
of the different coalfields will be found necessary, depending upon the results of 
the physical and chemical survey of the coalfields that will, it is understood, be 
embarked upon as one of the first tasks of the Fuel Research Institute. 

Perhaps the most useful record to which further reference may be made 
is that by J. N. Mazumdar 8• • and relating to work done on · ash.es of 
Indian coals. 

Throughout this report the expression "ash content" refers to the' amount 
of ash obtai,ned by burning a sample of coal and not the amount of incombustible 
mineral matter actually present in the coal. No appreciable error results from this 
practice because ( apart, of course, from calorific value ) it is the same figure 
(namely the amount of ash actually obtained by burning a coal) that is used by 
most coal consumers in evaluating a coal. 
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PREVIOUS WORK 

INVESTIGATIONS into the washability of Indian coals have been carried out 
sporadically for many years. Bibliographical references appear at the end of this 
report. The previous work is briefly referred to here. 

In 1924, by arrangement with the Director, Geological Survey of India, 
·Randall submitted a number of samples of coal to tests in a Mineral Separation 
Ltd. froth-flotation plant of laboratory type. The results are recorded in the 
Records of the Geological Survey of India.• They were on the whole not 
encouraging. By the very nature of the plant used it was, of course, essential 
to use finely pulverized coal. Randall t~ted 24 samples from seams X to XVIII, 
of which only one was from each of seams X, XI, XII and XIII and only two 
were from'seam XVIII. The ash contents varied from 12·7% to 23·4%. His results 
were not tabulated to show yields of clean coal with specified amounts of ash, 
but a summary in that manner is given in a paper • in the Transactions of the 
Mining & Geological· Institute of India, from which it' will be seen that yields 
of from 48% to 82% of clean coal with 15% ash were obtained ( from raw coals, 
of cours~. originally giving more th~ that amount of ash ). 

' 
Randall suggested the necessity for crushing to about 20-mesh size prior to 

cleaning, a view which this report supports only in part, though the majority of 
the Gondwana coals undoubtedly present special difficulties. The disappoint
ing results obtained with the small selection of coals treated by Randall have 
probably done much to create pessimistic opinions in the coal-mining and coking 
in9ustries of India regarding the amenability of Indian coals to economic cleaning. 
It is unwise to generalize from those results. As will be seen below, there are 

. instances where appreciable reduction in ash content can be economically achieved 
on a large scale. · . · . 

. . Bose and Gupta 8 in 1933 carried out float-and-sink tests on certain Raniganj 
and Jharia coals containing 15% of ash. They concluded that a 5%' reduction 
in ash could be achieved by rejecting about 25% of the input. As will be seen 
below, I have aimed at producing a 16 to ·18% ash clean coal for most industrial 
requirements, especially for the metallurgical coke industry. Adopting that 
standard as a basis, coals already containing only' as little as 18% of ash would 
not generally be treated in a modern washery in India. On the contrary, the 
tendency will, in my opinion, be towards accepting a higher ash content, especially 
for non-coking purposes. · 

The next recorded work is that published by myself • in the Transactions 
of the Mining & Geological Institute of India in 1936, on the washability of coals of· 
the Jharia Coalfield. 'l:he work was on a laboratory scale, dealing with small 
samples of coal crushed to pass a i" screen. The original ash contents of the 
coals tested varied from 8·66% to 23·57%. Omitting three coals containing 8·66%, 
10·1% and 10·69% of ash respectively, it was found that from 18% (in the case of 
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a 22·5+%-ash coal) to 92% of clean coal containing 10 %of ash could ~e produce~. 
The results of that work, dealing as it did with small coal, are of less s1gmficance m 
respect of large-scale washability than in respect of certai~ other aspect~ ra!sed bo~h 
in the paper and in the subsequent discussion. The most Important po~nt IS that m 
general the vitrain or bright coal of the Gondwana coals of India tends to 
become concentrated in the smaller sizes of coal as mined (as distinct from 
the smaller sizes produced by further subsequent crushing). Consequently, as 
the vi train has invariably a lower ash content, the smaller sizes (down to about 
30-mesh or 60-mesh ) have a lower ash content than the run-of-mine. coal and; 
in consequence, a much smaller ash content than the larger screen s1zes up to 
rubble size. In this respect these coals contrast with the majority of British 
bituminous coals. This point is referred to again on page 31. 

' Gee, in his Slltdy of Certain btdia11 Coals •, records washability (float-and
sink) tests on 6-mesh to 30-mesh samples and also on more finely crushed samples 
from 17 seams in the Raniganj Coalfield ( 3 Barakar coals and 14 Raniganj 
coals) and 1 from Sirka seam (Karanpura field). Washability curves are 
given in respect of 18 seams and further details are given of the tests on the 
finer sizes of coal. The coals contained between 10% and 18% of ash and the 
results were on the whole comparable with those obtained by me in the work • 
referred to above on the ]haria coals, as well as in unpublished work on seams 
in the Raniganj field. · 

Mandlekar and Pai have published the results of work in 1940 6 and 1944 1; 

mainly on the reduction of sulphur in high-sulphur coals, especially those of 
Assam and the Punjab. These authors conclude that so far as sulphur content 
is concerned no advantage accrues from attempts to clean Assam coals, and that 
a reduction to about 3·6% is possible in the case of certain Punjab coals. 

THE NATURE OF THE PROBLEM IN INDIA 

WITH ONE NOTABLE EXCEPTION, the cleaning of coal has not been practised on 
a large scale in India. The _exception is th~ Singareni Collieries of H yderabad 
where for many years a Berrisford dry-cleamng plant has been working more or 
less successfully. 

Over 90'}'0 of India's. coal comes from the coalfields of Bengal, Bihar and the 
Central Provmces, especially the first t.wo. In recent years public attention has 
been focused on the fear of the exhaushon of the reserves of coking coal, with the 
consequent threat t? the meta~urgical in~ustries of the country. Consequently 
attention has been m the first mstance d1rected to a study of the coking coals 
especially those of the ]haria Coalfield. And, by contrast with the earlie; 
work, coal as raised to the surface (run-of-mine) or as despatched to coke manu
factu~ers ( the latter espe~~ally in t~e case o~ ~he very low-grade coals ) , has been 
~ub!'11t~ed to the washability tests m quanhhes that ensure obtaining a reliable 
~nd1catmn of what would be actually achieved on a large scale in a modern clean
mg plant or " washery ". 
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DESCRIPTION OF THE EXPERIMENTS 

WEIGHED PORTIONS of the air-dried coal are submitted successively to the float
and-sink action of liquid mixtures of specific gravities varying from (in some 
cases) as low as 1·25 to as high as 1·7, by increments of O·OS, the normal range 
being from 1·40 to 1·58. The mixtures consist of carbon tetrachloride ( sp. gr. 
1·58) and benzene or petrol (benzole of sp. gr. about 0·88 is generally used) in 
suitable proportions. For the specific gravity 1·7 sulphuric acid was used. 

For the float~and-sink treatment of the larger screen sizes, a Fraser and 
Chalmers' Float-and-Sink Machine was used ( see Plate I ) . This consists of a 
square section tank tapering outwards towards the top and holding from 30 to 
35 gallons of liquid. The coal is treated in a fairly close-fitting perforated inner 
container of similar shape, suspended by a cable running over an overhead pulley 
and balanced by a counterpoise weight. ·The inner container is closed at the foot 
by a perforated hinged flap ; another perforated hinged flap fitted about half
way is provided with a means of raising it into a horizontal position, thus cutting 
off the upper portion from the lower. The principle is the same as that of a 
separating funnel used in chemical operations. 

For preparing 40-gallon lots of these liquids the following approximate 
quantities of reagents are found suitable. The amount of benzole depends, of 
course, upon its specific gravity which, in· turn, depends upon the proportions of 
toluene and other constituents present. 

TABLE I 

-
Specific gravity 1·25 r·3o 

Carbon tetra-
chloride-gals. 
(sp. gr. 1·58) 

22·2 23·3 

Benzole-gals. 17-8 16·7 
( sp. gr. 0·88 ) 

QUANTITIES FOR PREPARING 40-GAL. LOTS OF 

MIXTURES FOR FLOAT-&-SINK TESTS 

1·35 1·40 • 1•45 1·50 . 1"55 1·58 

. 
26·7 30·0 32"6 34·8 38·1 40 

--
13·3 to·o 7·4 5·2 1•9 0 

' 

/ For the test sufficient ·of the liquid mixture to be used, i.e. mixture of the 
selected specific gravity, is placed in -the tank to nearly fill it, enough space 
being left for the coal, which is weighed, placed in the liquid, stirred thoroughly 
and allowed to settle for a few minutes. The denser material sinks and the 
lighter floats. 

The portions that float and sink respectively are separated and submitted, 
after air-drying, to further float-and-sink tests, the former to the liquid of next. 
lower specific gravity and the latter to the liquid of the next higher specific gravity. 
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The l)laterial that floats is commonly designated " floats" or " floatings ", that 
sinking being designated "sinks " or " sinkings ". 

The sample of coal is thus separated into specific gravity " fractions ". T~ese 
are air-dried, weighed and crushed to powder and the ash contents are determmed 
by standard methods. 

PROCEDURE 

The coal is generally first passed over screens of different sizes, according to the 
nature of the original sample or the practice (e.g. selling policy) of the colliery 
company, and the quantity obtained in screen size is weighed. 'This provides a 
"screen analysis", Each portion is then separately submitted to the float-and
sink test as described above. The results of these tests are· then treated mathe
matically to give a composite picture of the behaviour of the original coal during 
cleaning. The quantity of coal used for each test has generally varied from about 
ISO lb. to about 275 lb., though as much as half a ton has been handled. 

' In the treatment of each lot practically no pieces remain suspended midway 
in the liquid, everything finally either floating or sinking completely. The inner 
hinged flap is now raised to the horizontal position and fixed there. The inner 
container is raised out of the liquid and allowed to drain. By raising it still 
further the lower portion is automatically swung forward and it is a simple matter 
to open the bottom flap and allow the material that sank in the liquid to fall out 
into a pail, in which it is weighed. The inner half-way flap is then opened and 
the material that floated is also removed and weighed separately. In this way 
the " floats " are obtained separately from the "sinks". 

The process is repeated with the other liquid mixtures. The large apparatus 
is not required for treating the small screen sizes, it being sufficient to use beakers . 
or other small containers of capacity ranging from about 2 litres to as little as 
250 c.c. Only small portions of material of the smaller sizes need be treated, 
the ne~essar:.: allowance being ~ade in the subseque~t calculations.· Chapman and 
Mott, m the1r book The Cleanzng of Coal'•, prescnbe the following amounts for 
treatment in the test : 

Over 2" · 
,. to 2. 
1• to t• 
!• to !" 
l• to l• 
under 1• 

4 cwt. 
2 cwt. 

32 lb. 
1,000 gm. 

200 gm. 
30 gm. 

The percentage of low-ash coal, multiplied by the percentage of ash in it, 
plus the percentage of rejected coal multiplied by its ash percentage should be 
equal to the percentage of ash in the original multiplied by 100. This is shown 
in the following equation : . · 

(CxA.)+(RxA, )' (A, xiOO) 
where C=percentage of -clean coal, 

R=percentage of material rejected in order to provide C ( R=IOO-C) 
A.=ash percentage in clean coal, ' 
A,=ash percentage in rejected material, 
A, =ash percentage in original coal. 

All results are calculated on an " air-dried" basis. 
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Exa111ple : If the original coal contains 20% of ash and it is possible, by 
cleaning it, to obtain 82% of clean or low-ash coal containing 15% of ash, then 
the yield of rejected material must be 18% ( 100-82) and its ash content 
must be 42·8"/0 to satisfy the equation : 

82x15 + 18x42·8- 20x100, 
1230 + 770 - 2,000. 

CALCULATIONS & RECORDING OF THE RESULTS 

Two methods are normally used for recording the results, one consisting of 
tables showing the percentages of the various specific gravity " fractions " obtained 
in the float-and-sink tests and the other consisting of " washability curves " 
recording these results graphically. . 

The tabulated statement .records the amounts of the specific gravity fractions 
for all the screen sizes and also gives the ·composite " picture " oJ?tained by com
bining these data. "Cumulative " weights and ash percentages are also calculated. 
These show the yield of clean coal, and its ash content, obtainable by separation 
at any selected specific gravity, the procedure being known as "making a cut " 
at that specific gravity. 

Tables II and III a:re examples, the former being for a coal treated as received, 
i.e. without screening, the latter being for a coal separated into screen sizes before 
being tested. · 

TABLE II FLOAT-&-SINK TABLE 

Float at Float at Float at FJoat at 
Float at 1•45 sp. gr. 1·50 sp. gr. t·SS sp. gr. 1·58 sp. gr. Sink at 

RAW C:O.U. 1'40 sp. gr. Sink at Sink at Sink at Sink at 1•58 sp. gr. 
s ... 1'40 sp. gr. 1·45 sp. gr. 1·50 sp. gr. 1·55 sp. gr. 

Wt.% Ash% Wt.% Ash% Wt.% Ash% Wt.% Ash% Wt.% Ash% Wt.% Ash% Wt.% Ash% 
(a) (b) ( ') (d) (e) (/) (.) (h) (') (j) (.\) (I) (m) ( •J 

-- -------- ------ -------- ---
Wts. of frac-
lions & ... 6•20 0•65 6•03 17·52 7·74 22·13 20•14 27•71 12•6{) 32-()7 47·20 44t02 100 34:22 
contents 

---------- ---------- ------Cumulative 
wts. & cumu- 6•20 0•65 12·23 13~53 19·97 16·86 40•11 22•31 52·80 24·65 100·00 84:22 100 3HZ 
lative ... 
contents 

Table II is interpreted as follows : By making a cut at sp. gr. 1·40 we 
should obtain only 6·20% of coal [column (a)) containing 9·65% of ash [column (b)]. 
From the .material thus rejected we could, by making another cut at sp. gr. 1·45, 
obtain an additional 6·03% of coal [column (c)) containing 17·52% of ash 
[column (d)]. Combining these two fractions we should obtain 6·20% plus 
6·03"/o, i.e. 12·23%, of coal [foot of column (c)] containing 13·53% of ash. This 
figure 12·23 is a: cumulative weight percentage, obtained by simple addition. 
The figure 13·53 is a: "weighted" or cumulative ash percentage, obtained by a 
proportionate calculation as follows : 

AsH coNTENT=( 6·20x9·65-±-6·03 x 17·52 H-12·23, 
12·23 being, as shown above, the sum of 6·20 and 6·03. 

By making a further cut at sp. gr. 1·50 we should obtain an additional 
7·74% of coal [column (e)] containing 22-13% of ash [column (f)). Adding this to 
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the coal already " fioated off " we should get a total of 19·97% of coal [foot '?f 
column (e)] containing 16·86% of ash [foot of column (f)]. The figure 16·86 ts 
obtained in the same manner as ·the previous ash content figure 13·53, thus: 

AsH coNTENT=( 6·20x9-65 + 6'03x 17-52 + 7·74x22·13 H-19·97, 
19·97 being the sum of 6·20, 6·03 and 7·74. 

Proceeding to the right-hand side of the table we see that by making a cut 
at sp. gr. 1·58 we should obtain only 52·80"/. of coal [foot of column ( i)] containing 
24·65% of ash [foot of column (j) ]. The table also. shows that in order to 
obtain this output of relatively clean coal we should have to sacrifice 47·20% 
of the raw coal [column ( k) ], and that the material thus rejected would contain 
44·92% of ash [column ( l) ]. 

Proceeding, finally, to the extreme right-hand side of the table [columns ( m) and 
( n )], we see that the original coal (totalling 100%, of course) contains 34·22"/. 
of ash. This figure 34•22 has been obtained in the same manner as were obtained 
the calculated figures 13·53, 16·86 and 24·65. Of course, in large-scale cleaning 
successive cuts are not made, only one cut being made or, as will be seen later, in 
some cases two cuts, this latter practice resulting in three products. 

It should be emphasized that this figure in column ( n ), representing the ash 
content of the original or "raw" coal (in this case 34·22"/. ), is a calculated 
figure and not an ash content obtained by incinerating a representative sample 
of the coal by the standard procedure. Consequently, through the cumulative 
effect of small errors, it sometimes differs slightly from the actual ash content of 
the original coal. 

Table· III gives the more detailed results obtained by first screening the ~oal 
into different sizes and then submitting each of the "screen sizes". to the com
plete fioat-and-sink test. It is interpreted in the same manner as in Table II. 

TABLE III FLOAT-&-SINK TABLE 

Float at Float at Float at Float at 
Flont at 1".\U sp. gr. · 1·50 sp. gr. 1·55 sp. gr. t·SS sp. gr. Sink at 

N,U lip. gr. Sink at Sink at Sink at Slnk at 1.58 sp. gr. RAW ·cOAL 

SI&E t·U sp. gr. bUt sp. gr. 1·50 sp. gr. }•55 sp. gr. 
(inches) 

Wt.% Ash% Wt.% Ash% Wt.% Ash% Wt.% ""'" ,. Wt.% Ash% Wt.% Ash% Wt.% Ash% 
(a) (b) (<) (.) ( ') (/) (<) (AI (i) (i) (.) (ij ( m) (n) -- ---- ------ ---- ----------

ov~r 2 S·i2 11'72 2S·S5 U·72 19•7-L 20·30 2•02 24•&0 2·62 29•10 t·6t 38·55 50·49 18·15 

:!-1 S·IS lS·It! 8•92 16•80 .... 20•66 1•80 25·80 t·ss 28•55 1•18 42•40 23·08 20·19 

1-1 t·so 12•65 S'lS 15'65 2·82 20-65 .,. .. 25·20 o·62 28•50 0·69 36•65 il-4.9 19:6-i 

1-t o·s2 n·so 1·01 15•50 1·00 19·87 o·sn 24•30 0'23 27·~ .,. .. 36'10 3·78 16·17 

l-1 o·oG 8•30 0'20 16•50 0"26 10•35 0·10 23•70 o·oo 28·70 0•25 42·25 1·74 18·76 

t- 30·mcsb 0·95 5•50 o·1& 15•55 0'16 19·25 0'10 2-&-15 0'05 28•95 0•19 50• 50 1·60 15·06 

x 30-mcsb o·.ao -&•U5 0'06 15·35 0'07 t8·ss o· .. 22·90 o·os 28•20 o·1s 65•25 0•82 15:96 ------ 1-
Total 
wls. & cum. u·u u·ss 42·U 15'25 30•67 20"36 
nsb contH\ts 

6·08 24·90 5·02 28•77 4"-ll 40•61 100 18·76 

-- --1- -- -- -- - -- -- -- ---- --
Cum.wts.% 

& 11'41 11'38 53•82 1-NS 8-l.•.f:D 16·58 90•57 17•14 DS·SD 17·75 100·00 18•76 Cum.ub% 

It has to be noted, however, that the proportional method of calculation 
for the ash contents has to be applied vertically as well as horizontally;. For 
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example, the figure 11·41 at the foot of column (a ) is a simple total of the figures 
vertically above it. The figure 11·38, representing the ash content of the material 
lighter than sp. gr. 1·40 obtainable from the complete coal (i.e. all screen sizes 
taken together), is calculated proportionately, and is obtained by adding the 
series ( 3·72x 11·72 ), ( 3·18x 13·82 ), ( 1-59x 12·65) ............... and dividing the 
total by 11·41 (the sum of 3·72, 3·18, 1·59 ............ ). 

As in the case of Table II, the figures 11·41, 53·82, 84·49, 90·57 and 
95·59 (and, of course, 100) are simple progressive addition totals, whereas the 
figures 11·38, 14·43, 16·58, 17·14, 17•75 and 18·76 are proportional ash content 
figures, termed " cumulative ash contents ". They may also be regarded as 
" weighted averages " of the ash contents of the screen fractions within each 
specific gravity range. 

The tables presented in this report also furnish information regarding 
cleaning possibilities. Below the main tabulated statement of the results in each 
table is an additional statement of examples of clean coal outputs, with 
corresponding amounts of rejections, and of intermediate-quality coal or " mid
dlings ''. These figures. have been compiled partly from the tabulated statements 
and partly from the , washability curves referred to below. 

WASHABILITY CURVES 

Washability curves are the most convenient form of showing the extent to' 
which a coal can be treated sp as to give the maximum economic yield of clean 
coal and at the same time minimize loss, among the discarded material, of poten
tially useful fuel substance. Plate II, relating to the treatment of a raw 
coal containing 18% of ash, illustrates the type of diagram most generally 
adopted at present. It comprises three curves A, B and C. Curve A 
indicates. the ash content of the clean coal at any selected. percentage 
yield, or conversely the yield of clean coal of any selected ash content. The 
percentage yield from zero to 100% is indicated vertically . downwards on the 
left vertical axis or scale, and the ash content percentages are plotted on the 
horizontal scale from the origin towards the right. From the figure it will be 
seen, for example, that the coal represented in the diagram would give 70% of 
clean coal containing 11·5% of ash, or 95% of clean coal containing 16·4% of ash. 

Curve B gives the complementary information, indicating the amount of 
material that has to be discarded, and its ash content. The amount of material 
to be discarded, from zero to 100%, is plotted vertically from the bottom 
upwards on the right-nand axis Qr scale. The ash percentage scale is the same 
as is used for the clean coal values. Thus by plotting the curves in the same 
diagram we are able to tell what amount of material has to be discarded, and its 
ash content, in order to obtain the specified recovery of clean coal. This is shown 
by drawing a horizontal line through curve A at the level of the figure represent
ing the percentage recovery of clean coal ( in this case 70% ) and reading off the 
values where the line cuts the curve for discarded material, i.e. curve B. In the 
examples already quoted we find that in order to obtain a recovery of 70% of 
clean coal containing 11•5% of ash we have to discard 30% of material containing 

. 33·17% of ash. Similarly we find that to recover 95% of clean coal containing 
16·4% of ash we have to discard 5% of material containing 36·8% of ash. 

A third curve, curve C in the diagram, is sometimes constructed. To some 
extent it indicates what is actually observed during the float-and-sink test and 
is termed the " Observed "· curve. It shows the average ash content of the 
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material floated off between any two specific gravity cuts, e.g. be.twee~. sp. ~·. 1·45 
and 1·50. In washery practice it can also show (a) the maten~l h1ghes~ m as~ 
content that is included in the clean coal recovered at any spec1fic grav1ty posi
tion indicated in the diagram and (b) the material .lowest in ash content includ~d 
in the corresponding rejected material or " dirt ". · As the amount of such· matenal 
is not indicated, and may be relatively great or very small, it is perhaps doubtful 
whether curve C serv~s a us~ful purpose except for research workers. 

Some workers indicate positions of the specific gravity cuts by dr~wing across 
the diagrams horizontal lines indicating the specific grav-ities used. m the tests. 
These have been indicated by dotted lines in Plate 11, and are used m the manner 
indicated by the following example : to obtain the recovery of 70% of clean coal 
containing 11·5% of ash it is necessary to make a cut at sp. gr. 1·50. Other values 
can be interpolated. 

In those instances where a separate lot of the same sample has. been crushed 
prior to making an additional test, the reference number for the additional table 
is followed by the letter (a) or, where two separate additional tests were done, the 
reference number of the third test is followed by the letter (b). As is explained 
below, however, many tables have, in the interests of economy, been omitted. 
Even in those cases, however, the corresponding curve has been retained, but in 
the interests of economy the curve for this additional test has been given in dotted 
lines, along with the first curve. This is actually a convenience as it clearly shows 
the advantage, if any, gained as a result of crushing. 

In the paper by myself referred to above • I added to the diagrams another 
curve indicating the relation between the specific gravity of any cut and the yield 
obtained by making a "cut" at that specific gravity. The same practice has 
been followed in this report, in a more useful form. The curve has been cons
tructed within the same diagram, instead of separately, the specific gravities of 
the cuts being shown along the top scale and the percentage recoveries at the 
specific gravities indicated being those on the left-hand vertical scale used for 
the " floatings " curve A. By reference horizontally to the curve A it also, of 
course, shows the ash content of the product. It should be noted that these 
curves do not indicate the relation between the specific gravity of a piece of coal 
and its ash content, which is referred to later ( p. 32 ). 

An example of such a sp. gr./yield curve is given as curve D in Plate 11. 
It is used as follows : Let us assume that we require to obtain clean coal 
containing 15% of ash. From curve A we find that a 90% yield could be 
obtained with that ash percentage. Referring to curve D we find that to obtain a 
90% yield the plantmust operate with a cut at sp. gr. 1·57. · 

The operation of coal-cleaning plants is not necessarily decided on specific 
~avity conside~ation~, actual ?bserved ash content of the output or of the 
discarded ma~enal bemg. more h~ely I? g?vem the positiop. Those in charge of 
plants OJ?era~mg on spec1~c grav1ty p~mc1ples. are, however, likely to require the 
mfo~at10n m orde~ to adJUst the spec1fic grav1ty of the heavy liquid used, though 
even m the operation of such plants the control is more likely ultimately to be 
decided by the same factors, namely output and ash content. 

ASSESSING ·wASHABILITY FROM INSPECTION OF CURVES 

. Careful e:oc:aminati~n of each· washa~ility curve will, of course, provide prac
tically all the ll.'fo~abon no~ally reqmred for judging the cleaning possibilities. 
But such exammat10n takes lime. In~ examining a large selection of curves it is 
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soon obvious that there are broad principles that determine washability. The 
most important of these is the shape of the " ftoatings " curve, especially towards 
the foot. In Plate III two curves-A! and A2-are•given to illustrate this point. 
Curve Al represents the case of a coal containing, in the raw state, 20% of ash, 
curve A2 representing one with 20·5% of ash. Curve A1 shows that we could 
obtain 90% of relatively clean coal containing 15% of ash- a reduction of 5% 
in ash content, whereas from curve A2 we see that a 90% recovery would give us 
a coal containing 18·5% of ash, a reduction of only 2% in ash content. The 
well-curved portion of curve A1 is typical of a good recovery with satisfactory ash 
reduction, the steep shape of curve A2 being typical of a poor recovery or at least 
a low reduction in ash content for the same percentage recovery. 

METHOD OF NUMBERING THE TABLES & CURVES 

The reference numbers are generally preceded by the letter '.' G ", which 
signifies that the table records the results of a general washability test with refer
ence to ash contents. In a few instances the number is followed by the Jetter 
" ( a ) " or other subsidiary letter. This signifies that another lot of the same 
sample has been crushed to smaller size prior to making another test. 

In place of the letter "G " some tables contain the Jetter " S ". This refers 
· to special tests ·for examining possible sulphur reduction. 

EXAMPLES OF CLEANING POSSIBILITIES 

In tabulating the results in this portion of the tables it was at first decided 
that an' ash content of about 16% should be aimed at; keeping in view the 
demands of the coking industry. Whether that fignre should be regarded as the 
desirable maximum ash content to be permitted in what will come to be known 
as " clean coal " is a .ma,tter for further examination. It is probable that the 
coking industry will have to be prepared in due course for a. much higher ash in 
its coking coal. And. of course, the other industries a.re not likely to be able to 
look forward, in India., to a. steady or unlimited supply of coal with less than 
16% of ash. Consequently, although the fignre has on the whole been retained 
in this report as a. basis for the purpose of compiling this part of the tables, it 
should not be taken as representing a. proposed standard for clean coal in this 
country. Judging by the ~esults obtained in testing the lower seams, up to Seam 
VIII, it is more likely that an ash content of 18% may in due course have to 
satisfy t,he requirements of the coking industry. · 

' LOCATIONS OF THE SAMPLES OF THE COALFIELDS 

In the majority of cases the exact position in the coalfield from which each 
sample was obtained is of 1'elatively little importance, its approximate geographical 
and geologica.! position being the main consideration. Consequently, in giving the 
positions in the ]haria Coalfield from which samples have been received a. system of 
nomenclature has been adopted based upon a division of the field into zones or 
areas, as shown in Pla.te IV which shows the main features of the ]haria Coalfield, 

. and the names or numbers of the areas as designated in this report. The systematic 
numbering of the seams in this field has made the. method of identifying the 
samples a simple matter. It is not quite so easy to adopt in the other fields, nor is 
it justifiable considering the small number of samples received from those a.t:,eas. 
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SOURCES OF THE SAMPLES 

As already explained ( p. 1 ), the work has been confi?ed more or less to the 
lower scams, and especially seams VII and IX, of the Jhana Coalfield. Most were 
obtained in accordance with the scheme of co-operation referred to. Some were 
received direct from the collieries or other authorities for special tests. The 
following statement shows where the samples tested .were received from : 

No. of sam- Total No. 
Scam or location 

plcs tested of tests. 

]HARIA COALFIELD: Seams II, Ill, IV, V, VI, VII ( 32 
samples), VIII, IX ( 35 samples), IX-X, X, XI, XII, XIII, 
XIII-B, XIV, XIV-A, XV, XVI, XVI-A, XVII ... 109 131 

RANIGAN J CoALFIELD ... ... ... 7 14 
BoKARO Co~LFIELD ... ... ... 6 9 
AssAM ... ... ... 5 16 
CENTRAL PI!OVINCES ... ... • . .. 10 20 
BALUCHISTAN ... ... ... ·2 4 
SIND ... . ... ... 1 1 
MADRAS ... ... ... 1 1 

141 196 
' 

It was intended to include tables and curves for all the tests done. In the 
general interests of economy and owing more particularly to the great paper . 
shortage, only those tables indicating some promise of economic cleaning, or 
otherwise of some significance ( for example, to include representatives from all 
areas sampled) have been retained in the report as printed. Where samples 
were submitted to additional tests after crushing to smaller sizes, the curves for 
the additional tests have been incorporated within the same diagram (in dotted 
lin~s) even where the additional table has, in the interests of economy, been 
omttted. 

It is hoped that by this means the maximum amount. of useful information 
has been provided, and the bulk of the report has been somewhat curtailed 
without detracting {rom its practical value. 
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NOTES ON THE WASHABILITY TABLES & CURVES 

JHARIA COALFIELD 

FoR TFiE ·PURPOSE OF discussing the results, the seams in the ]haria Coalfield 
are here taken seam by seam, beginning with the lowest or oldest and proceeding 
upwards in the geological sequence. The lowest seam is numbered I, those above 
it being numbered II, III, IV, etc. . 

SEAM I. None received ior test. · 

SEAM II. " Special Seam ". No. G. 167. Only one sample was received 
for test, t)'e. coal being obtained from a colliery situated on the northern edge 
of the centre of the field. (But see also No. G. 157 under seam III.) Being 
known to contain over 34% of ash, it was first crushed to pass a !-inch screen, 
disappointing reoults with tests on similar coals from this field having shown that 
this treatment was necessary. It differed from nearly all the other coals of the 
field in that the larger screen sizes of the raw· coal were of somewhat better quality 
than the smaller sizes, as is shown in the screen analysis given in the table. 
Whereas the " over !-inch " size has only 32% of ash, the tin. to l-in. and l-in. 
to -l-in. sizes give over 40% of ash. 

ln cleaning the crushed coal, by making a cut at sp. gr. 1·58 ( approx.), we 
should obtain only about 50% of output with 24% of ash. This means, of course, 
rejecting about 50% of the input as " dirt " which, as is seen from the curve, 
contains only about 44% of ash (representing about 48% of incombustible 
mineral matter ) and, therefore, somewhat more than 50% of combustible 
matter- probably too serious a fuel loss to- be considered for such a poor 
u clean " product. · 

If this one sample of what has generally been regarded in the past as useless 
coal is representative of these very low seams ( I & II ), and if it is ultimately 
thought necessary to mine them, we should have to consider the alternative of 
making a cut at a much lowei"specific gravity, say 1·47, to obtain only say a 15% 
output of coal containing about 15% of ash, the rejected material, containing 
only about 37·5% of ash, being fit to bum on a specially designed firegrate, or 
being itself also submitted to another specific gravity cut at say 1·7, to obtain a 
further 65% of coal containing about 31% of ash, the remaining 15% of "dirt" 
containing 55% of ash. Obviously many samples of these very low seams 
will have to be tested before reliable opinions can be offered. 

'SEAM III. Nos. G. 157_ & 161. Two samples were received for 
test, both from the same area as that from seam II. ( Some doubt exists as to 
the exact horizon of No. G. 157, it being assigned also possibly to seam II. ) 

. Both samples are of somewhat better quality than No. G. 167, but No. G. !57 
gives a less satisfactory result than No. G. 161 as will be readily seen from the shapes 
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of the washability curves. The same general remarks apply to No. G. 157 as _to 
No. G. 167 (seam II), so far as recovery possibilities are. co!lcerned. The dif
ference in screen analysis is important, No. G.: 157 behavmg m the ~ore or less 
orthodox manner noticed throughout the Jhana field, the smaller SIZes- down 
to about } in.--;- being of better quality than the larger sizes, the " through 
30-mesh " size showing a rise in ash content. 

From No. G. 161, by making a: cut at sp. gr. 1·58,we should get about 56% 
of 23% ash coal, rejecting about 44% of 41·4% ash material, ":hich means that 
more than half of this rejected material (actually about 55% ) IS valuable com
bustible matter- again a serious loss of potential fuel. 

SEAM IV. Nos. G. 159 & 168. These samples were also from 
the northern edge of the field, the first (No. G. 159) being a sample ?f ~he bo~tom 
8 ft. of coal, the other being a sample of the complete seam. There IS httle dtffer
ence between them in the matter of quality, and both give poor results, especially 
No. G. 159 which, by making a cut at sp. gr. 1·58, gives under 40% of relatively clean, 
coal, though that coal is much cleaner with only 21% of ash. The " dirt " at that 
sp. gr. is much too valuable to be rejected, containing, as it does, only about 35% 
of ash probably representing about 61·5% of fuel substan'ce. No. G. 168, with a higher 
yield, gives a similar result in the rejected material, which also contains 35% of 
ash. It is obvious that the tests must be continued into the higher specific gravity 
range with these coals. On account of the practical difficulty in working with 
higher specific gravities, .necessitating the use of sulphuric acid as' a heavy liquid, 
and the importance in the earlier stages of the work of . trying to obtain figures 
relating to recovery of coal containing about 16% of ash, these low seams were 
not tested at higher specific gravities, except in one or two special cases. 

SEAM V. Nos. G. 110 & 136. In respect of both ash content and 
washability No. G. 110 is a better coal than No. G. 136. Containing about 26% of ash, 
it yields, by making a cut at sp. gr: 1·58, about 63% of coal containing only 17·2% 
of ash, the rejected material containing just over 40% of ash. By raising the 
specific gravity of the cut (probably to about 1·62) we could obtain 70% of 18% 
ash coal, the dirt containing over 49% of ash. 

No. G. 136, with 33% of original ash, gives very poor results, as is to be 
expected from the shape of the curve. Making' a cut at the relatively high 
specific gravity of 1·58 we should have to reject over 80% of the input. 

SEAM VI. No. G. 155. This sample, taken from the same area as 
the samples from Seams II and III, is of much pporer quality, as regards both 
ash content (nearly 39%) and washability. It hardly merits serious consideration. 

SEAM VII. Thirty-two samples were received from this seam, two (Nos. 
G. 77 & 87) being re-tested after crushing, making 34 tests in all. Six of these 
(Nos. G. 95, 97, 103, 106, 119, 132 & 185), differ from the remainder in giving 
some promise of economic cleaning. All contained from 20 to 23o/, of ash and 
gave over 70% of clean output with about 16% of ash. The re~ainder bear 
a close resemblance to the samples obtained from the lower seams. 

Nos. G. 119 and 132 wer~ sub_mitted to a larger range of specific gravity tests 
than were t~e ?thers, sulphunc ac1d of sp. gr. 1·70 being used for one test beyond 
the normallim1t of 1·58. Eaclt gave over 85o/, of 18o/,' ash material the "sinks" 
~ontaining about 49% of ash. 0 0 

· ' 
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No. G. 87, submitted. to an additional test, after further crushing to l-inch 
size, is interesting. (See table No. G. 87( a).) Containing only about 21·5% 
of ash" the raw coal gave poorer results than did the above five samples. Crushing 
to l-inch size before the second test, instead of giving a higher yield of low-ash 
coal gave a lower yield at the same specific gravity, but of coal of better quality, 
the productions of clean coal at sp. gr. 1·58 being as follows·: 

RAw COAL 
CRUSHED TO l-INCH 

do. (at undetermined sp. gr .... 

Yield of 
clean coal 

75-55% 
65·28% 
82"0% 

Ash 
content 

17·12% 
13·29% 
17·12%) 

The figures in respect of recovery of coal with the same percentage of ash, 
viz. 17·12%, as that obtained from the uncrushed coal at sp. gr. 1·58, are also 
given. It will be seen that there is a higher recovery- as is to be expected. 
The specific gravity at which this wonld be obtained is not known; the figure 82% 
being obtained by extrapolation on the " floatings " curve. 

It will be noticed that the specific gravity/yield curve D in this case is 
somewhat erratic, perhaps due to the sample taken for the test being too small 
to provide adequate representation of all screen sizes. 

No. G. 185, with just over 24% of ash, gives a 72% yield of 18% ash clean 
coal, which is also promising, 

The curve of No. G. 114 has been ·specially included as an example of a curve 
of poor shape, rising in an almost straight line and bending backwards only 
towards the top. • It may be compared with curves for samples Nos. C2 and C8 in 
the report on the earlier work referred to.' No. G. 114, of course, is an example of 
a poor-quality raw coal, with nearly 30% of ash. It gives only 55% of 20% ash 
material. It should be compared with curve No. G. 145 (seam IX), of similar 
character. 

SEAM VIII. Of nine samples tested, four- Nos. G. 59, l34, 163 and 
144- gave results of sufficient interest .to bear examination. Three of them 
gave over 60% output of 18% ash coal and the fourth (No. G. 144 ), while not 
giving such a good product, is an example of a reduction of 7% in the original 
ash content, for a 65% output, i.e. from 27% ash to 20%. · · 

SEAMS IX & Special below X. Thirty-five samples of No. IX seam 
were received for test, and three from a seam between Nos. IX and X, the ash 
contents varying from about 23% to about 32%, except for one only, No. G. 80, 
whose ash contents were 18·76%. Eight were submitted to two tests, the first 
on the coal as received and the second after crushing to l-inch size before the 
test, this making 46 tests in all for these two seams. 

No. G. 80, the sample referred to above containing only 18·76% ·of ash, was 
run-of-mine coal, nearly 60% being of over 2-inch size. In the uncrushed state 
the possible ash reductions were not very satisfactory, a 10% rejection of 34% ash 
material giving 90% of clean coal with. 17·2% ash, which represents an improve
ment of only 1:5% out of the total 18·76%. But on crushing to l-inch size prior 
to the test we obtain a 90% ·yield with only 16·5% ash, a reduction of over 2%, 
and the corresponding reductions of ash content for smaller productions of clean 
coal are still greater. The striking difference in the slopes of the two curves 
clearly shows the advantage of crushing in this case. 
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For the other tests an ash content of 18% has been considered a ~~re reason
able criterion to apply. The following samples gave somewhat promismg results, 
viz. 70( a), 71( a), 72( a), 80, 91, 129, 147 and 150, the output of clean coal con
taining about 18% of ash being well above 70%. All these .coals (except No. G. 80 
already referred to) contained about 23 or 24% of ash. m the untreated state. 
This represents a reduction of about 5 or 6% in ~h content, which may be con, 
sidered satisfactory if it liberates for coke production a much greater tonnal?e. of 
coal hitherto considered unsuitable for that purpose. The number thus givmg 
an encouragingly satisfactory result is, in the case of this seam, about one-fourth 
of those tested. A complete survey of the coalfield would, o~ course, have to 
be made before even this approximate figure could be considered as even an 
indication of the possibilities. 

No. G. 71, with about 24% of ash,.is specially interesting. In the uncrushed 
state it gave only about 6% of 18% ash coal. After crushing, the production rose 
to 70%. Samples Nos. G. 78 and 79 gave similar contrasting results, e.xcept for the 
ultimate output which was only of the order of 45%; but they also illustrate the 
effect, in some instances, of crushing prior to the test. 

In the other cases the output of 18% ash coal was in the neighbourhood of 
SO to 60%. 

The unsatisfactory feature of all the tests is that the " dirt " is always of 
much better quality than that of the average British coals, where dirt is extremely 
stony material with ash contents well above 60%. The washability curves for 
the "sinkings" of these lower Gondwana coals seldom continue into the SO% 
ash range. (See "Discussion of Results", pp. 31, 32.) 

Curves for Nos. G. 62, 73, 91, 112, 117, 118, 121, 125, 129, •145, 147 and 150 
have b~en included as a selection of the less ·satisfactory type. Reference has 
already been made ( p. 17) to curve No. G. 145, similar in shape to that of 
No. G. 114. With nearly 27% of ash in the untreated state this coal would give" 
only 35% of 16% ash product or 55% of 19% ash product, both, of course, 
quite unsatisfactory results. 

SEAM X. Nos. G. 40 & 181. The programme of work under the scheme 
has not yet made it possible to start on a survey of this important seam. One 
of the thickest and most easily recognized of all the seams in the field, used for the 
manufacture of hard coke, especially in open " country ovens " and beehive ovens, 
as well as for soft coke making on a large scale, and also for steam raising, in 
certain areas and certain sections attaining a relatively high quality as measured in 
terms of ash content, it merits special attention which it will receive in due course. 

One sample was examined in some detail before the receipt of the grant and its 
results are included in this report (ref. No. G. 40 ). Another, No. G. 181, has been 
tested under the scheme. 

No. G. 40. The test was applied to the 6-inch screened coal. i.e. to the run-of
mine coal from which the 6-inch over-size had been removed. Coal of this size 
while not being truly representative of run-of-mine coal, contains sufficient coai 
up to 6:i~ch size .as to approxim'.'te to it and the test throws some light on the 
~menability ~~ this sea!~~. to cleanmg, at least after I;emoval of what is designated 
s~eam coal . Co~tammg o_ver 21% of ash, it gave 72% of 16% ash product, 

whi"? may be co.nsidere~ satisfactory from the point of view of giving a good 
quality me.tallurg:tcal coking: coal. But the rejected "dirt " contained only 34% 
of ash, which must be considered too low a fignre for complete rejection. 
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. No. G. 181. This was a coal of higher ash content- 24%- and the result 
was somewhat disappointing. With the higher original ash content the yield of 
16% ash clean coal is naturally much less than with No. G. 40 -only 54%- and even 
after crushing to !-inch size this rises to only 66%, which cannot be considered 
satisfactory. The ash contents of the " dirt " was under 33% with the uncrushed 
coal and about 38% with the crushed coal. 

Owing to the great importance of this seam and i~s greatly varying quality 
throughout the field, it would be unwise to assign importance to these two tests. 
Th~ results may be compared with those recorded in the earlier work • where the 
results of three testS" on this seam are recorded. These tests dealt with coal 
crushed to 10-mesh size. Two of them (of lower ash content than No. G. 40) gave 
about 90% of 16% ash clean product. The third, with originally only 15% ash, 
gave a poor result judged by the amount of ash reduction. 

In an investigation into the methods of manufacture of soft coke made in 
1932-36, it was discovered that although on the whole this seam produced excellent 
coke, there were certain areas in which the coking properties were found to be poor. 
The relative absence of coking properties did not seem to be related to proximity 
to the surface or with weathering. This point will no doubt also receive special 
attention when this seam is surveyed at the Fuel Research Institute. 

. . 
SEAM XI. Nos. G. 137, 137 (a), 138, 138 (a), 139, 139 (a). Only three 

samples were received, each of which was tested as run-of-mine coal, a separate 
sample of each being also crushed to !-inch for a further test, this making six 
tests in all. 

All three gave promising results, with from 73% to 85% output of 16% ash coal. 

In contrast with the seams• below No. X, crushing these three samples of 
No. XI seam gave no special advantage, especially as regards high output. In 
fact, crushing No. G. 138 resulted in a lower output of coal with ash content about 
17%, the curves crossing each other at that figure. This suggests the liberation, 
on crushing, of less vitrain than in the cases of the other two samples, but the 
crossing of the curve is a matter of special interest worthy of special investi
gation in the course of future work. 

Again, in contrast with the seams below No. X, the ash content of the dirt 
in these three samples is relatively high (from 34·2% to 50% ), considering the 
ash content of the untreated coals. As will be seen below, this is an even stronger 
feature, of the seams still higher up .in the series. · 

The higher percentage of ash in the dirt from the crushed sample in each case 
than from the uncrushed sample is also well illustrated, as the following figures 
show: · 

Percentage of ash in dirt corresponding to same ash content ( 16%) in clean product. 

UNCRUSHED' 
CRUSHED 

No. G. 137 No. G. 138 No. G. 139 
+1·8 34·2 37·2 
50 39·2 39·6 

Nevertheless, it is doubtful whether the advantage achieved by crushing 
would, in these three cases, offset the disadvantages inherent in crushing. 

SEAM XII.· Nos. G. 128 & 148. Only two samples were received. They 
were submitted to tests using a specific gravity range extending to 1·70. No. G. 128, 
with 21·67% of ash, gave 75% output of 16% ash coal. No. G. 148, with 15·+6% 
ash, gave 90% output with 12·4% ash. 
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. These two samples were tested partly to obtain information regarding the 
distribution of ash among the different screen sizes.· No. G. 148 shows a progressive 
lowering of ash content from about 16% to 12·41 %· 

SEAMS XIII & XIII-B. Nos. G. 53, 53(a), 53(b), 84, 93(XIII-B ). Three 
samples of these two seams were test~, sep~rate samples of ~he fir~t being .further 
specially treated by crushing ( a ) to 2-mch s1ze and ( b ) to 1-mch s1ze, makmg five 
tests in all. 

The first three tests are interesting as furnishing information about the extent 
to which crushing affects the possibility of obtain~g better rields of clean coal. 
In this case the improvement in the 90% production range IS so small as to be 
negligible, as shown below; 

Ash contents in 90% output clean coal from raw coal (seam XIII ) 
originally containing 16·35% ash. 

RuN-OF-MINE 13·8% 
CRUSHED TO 2-INCH ... 13•6% 
CRUSHED TO l-INCH ... 13:4% 

The reduction in ash content, of course, in this case may perhaps not be 
considered worth while i~ dealing with a coal containing only 16·35% of ash. 

The other two samples give 90% outputs of clean coal with 15·5% and 14% 
of ash respectively. which, with 22% and nearly 19% of ash in the original coals, 
may be considered attractive. No. G. 84 is specially interesting in that the ash 
percentage in the coal is lowered by 6·5, i.e. from 22 to 15·5, the dirt containing 
70% of ash, which is in line with what is experienced with British coals. 

SEAM XIV. Nos. G. 107, 108, 141, 142. Only four samples of this 
seam were received. Each of these was given two tests, one as received and 
one after crushing to 2-inch size. The ash contents in the raw coal varied from 
20% to 25%. In the uncrushed state they gave from 60% to 70% of 16% ash 
clean product, these productions rising, after crushing, to from 70% to 78% .. 
Similarly productions of 18% ash clean product rose from about 85% in all cases 
to 85% in two cases and 90% in the other two. 

The curves show little improvement at about 90% production, which is 
disappointing. That is, in fact, a disappointing general feature of most' of the 
coals of the field. The consequence of course is that the dirt contains. too high 
a percentage of combustible matter to be entirely satisfactory. In these cases 
the ash content of 10% rejections from the uncrushed coals ranged from 39% 
to 62%. These figures rose, on crushing, to 45-66%. · . . 

SEAM XIV-A. No. G. 184 Only one sample ~as tested. With 15·62% 
ash in the raw coal a 75% yield of cle¥t product still contains nearly 12% of ash. . ' 

SEAM XV. Only one somewhat unpromising sample of this seam was received 
(No. G. 116.) It also was submitted to two tests- as received and crushed. 
It. was not o~tained unde~ the <:a-operation scheme referred to on page 2 of 
th.ts report, be~ng tested w~th a vtew to see the extent to which very pure coal 
m1ght be obtamed for spec1al purposes, e.g. manufacture of carbide or of electrode 
carbol1. Containing 13·63% of ash in the untreated state it gave the following 
amounts of low-ash products ; 

PERCENTAGE YIELD 
ASH CONTENT 

8% 
3% 

20 

14% 
4% 

23% 
5% 

32% 
6% 



The sample crushed prior to the test had a slightly higher ash content -viz. 
14·1%- and gave the following outputs of the same clean products respectively : 

18%, 25%, 36% and 48%. 

90% yields of 11·5% and 10·6% ash clean products were obtained from the 
uncrushed and crushed coals respectively .. 

SEAM XVI. Nos. G. 52, 54 & 55. Three samples from this seam were 
examined, No. G. 52 being treated as received and then another sample being crushed 
to 2-inch size, a third sample being crushed to l-inch size, for -separate tests. 

No. G. 52. The Tun-of-mine sample, containing 18·23% of ash, gave 74% of 
13% ash clean product, 83% with 14% of ash and 93% with 18% of ash. Crushing 
to 2-inch size gave no advantage except to produce a clean coal with less than 
13% ash._ Crushing to the l-inch size resulted in a 75% output of 12% ash clean 
coal, the yields .at other ash percentages being : 82% with 13% ash ; 87% with 
14% ash, 95% with 16% ash ; but it should be noted that the portion taken for 
crushing had somewhat less ash than the first portion, namely 18·09% as against 
18·23%. . 

No. G. 54. This was a sample from the top section. Containing 24·45% of 
ash it gave 64% yield of 14% ash clean product, 73% with 16% ash and 81% with 
18% ash. 

No. G. 55 was a sample from the bottom section from the same colliery. With 
only 18·4% ash in the raw coal we get a yield of 78% with 14% ash and 90% 
with 16% ash. 

SEAM XVI-A. Nos. G. 51 & 169. Two samples were received. No. G. 51, 
being the first treated under the scheme, was submitted to only three specific 
gravity cuts and No. G. 169 to five. The 1·50 sp. gr. cut with No. G. 51 gave 
a 70% output- with 14% ash, from an original 24·33% ash content, which 
is satisfactory. It is unfortunate that at this ·early stage the higher specific 
gravity cut could not be made .. The curve shows, however, that at least 90% 
of 18% ash coal could be obtained, and 80% with 16% ash. 

No. G. 169, with 22·52% of ash in the ·untreated state, gave 82% of 16% ash 
clean product, which was improved tci only 84% on crushing. The other pro
ductions on crushing show that crushing gave no advantage commensurate with 
the expense involved. · · 

SEAM XVII. No. G. 130. Only one sample was received. Being already 
a high quality of coal, with only 10·84% ash, it was specially treated to 
obtain very low-ash material, being crushed to !-inch size prior to the test. In this 
case, as with No. G. 116 (seam XV), there was little improvement in the 90% 
production range, and reference to the curve will show that. cuts at sp. grs. 1•50, 
1·55 and 1·58 coverj!d a range of only a little over 5% · in output,_ i.e. from 
96·62 to 99·47%. the asli contents ranging from 10•19 to 10·84%, as compared 
with the original 10·84%. At the other end of the specific gravity range the 
production was encouraging as compared with No. G. 116, the productions of low
ash coal being as follows : 

YIELD 
ASH CONTJ;:NT 

16% 
' 3% 

21 

25% 
4% 

35% 
5% 

46% 
6% 



OTHER COALFIELDS 

As has already been made clear, attention has been largely concentrated on 
the high-ash coking coals of the Jharia Coalfield. Even the_ w?rk that has been 
completed in that connection can only be regarded as a ~egmmng. T~e samples 

. that have been received from other fields have been rece1ved for speCial tests or 
have been brought spontaneously by industrialists whose interest has been aroused 
in the work. Their number is relatively small; consequently, although the results 
are recorded here, the fact must be emphasized that they can':'ot be regarded as 
being representative of the fields or even of the seams from wh1ch they have b~en 
taken. The notes regarding these are given according to the coalfields from wh1ch 
samples were obtained. 

RANIGANJ COALFIELD 

Nos. G. 146, 172, 173 & 187. Samples were received from four sources, 
namely Kajora Top Seam, Samla Seam, Ghusick Seam and Bharatchak Seam 
( above the Dishergarh Seam ) . . , 

KAJORA TOP SEAM. No. G. 172. With only 11·5% of ash, a great 
reduction in ash content is not to be expected. This is borne out by the curve, 
from which it will be seen that no economic advantage is achieved by washing, 
nor does crushing to 2-inch [Report G. 172 (a)] materially improve the result. 

SAMLA SEAM. No. G. 173. This was divided into two subsidiary 
screen samples, namely ( i) under 4-inch and ( ii ) over 4-inch, for which 
reports G. 173SNA and 173SNB respectively are given. (The letters SN represent 
the word • screm ' to indicate screening into these two sizes. ) 

No. G. 173SNA. With 16·5% of ash in the raw coal, an 80% ·production 
of 13% ash product may be of economic value owing to the present grading and 
price-fixing system. It will be noticed that an 88% production of 14% ash coal 
would also be possible. Crushing to 2-inch prior to the test [No. G. 173SNA (a) J 
gives a slight advantage, an additional 8% of 13% ash product ·resulting, making 
a total of 88% of this product as compared with only 80% from the uncrushed 
sample. · 

No. G. 173SNB (over 4-inch ). As is to be expected with large coal, the 
result is not so satisfactory and cleaning would not be economically worth while. 
Crushing to 2-inch prior to the test [No. G. 173SNB (a) J improves the position, 
but still gives unsatisfactory re~ults. ' • . . 

GHUSICK SEAM: . No. G. 187. A 70% yield o_f clean coal containing only 
3% less ash than the ongmal coal may hardly be considered satisfactory. Crush
ing to i-inch si~e gave an 82% yield of_ the same quality. The advantage would 
hardly be considered commensurate w1th the trouble and expense of crushing. 

It is interesting to note the low ash content of 8·46% in the f-inch to 30-mesh· 
size, more than 6% less than in the raw coal. 

BHARATCHAK SEAM. No. G. 146. This was received in a number of foot
by-foot samples. As the result of preliminary tests these samples were arranged into 
three groups: A, B and C, for which reports Nos. G. 146A 146B and 146C were 
compiled. The details regarding the groups are as follows': 

A: two sections making up about 8 ft. from the seam· , 
B: one section 1-ft. thick plus another 8-inch thick: ;nd 
C : one section 2-ft. thick. ' 
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The ash contents of A, B and C were approximately 14%. 21% and 26% 
respectively. 

In each case, the run-of-mine coal was tested and then another representative 
sample was tested after crushing to !-inch size. 

No. G. 146A. As is to be expected from the experience with the Jharia 
field coals, no special advantage accrues from cleaning this relatively low-ash. 
sample, nor did crushing greatly improve the result. 

No. G. 146B. With 21% ( approx. ) of ash in the original sample an 83% 
product of 16% coal or a 90%' product of 18% ash coal may be considered to offer 
promise of economic treatment. In this case also crushing prior to cleaning did 
not give any material advantage. · 

No. G. 146C. This was a disappointing sample, a rejection of nearly 60% 
being necessary to obtain a 16% ash product. The shape of the curve is typical 
of the ,worst type of coal considered with regard to cleaning. Crushing somewhat 
improves the output, but the advantage gained is not sufficient. 

BOKARO COALFIELD 

· KEDLA SEAM. No. G. 41. As will be seen from the shape of the. 
curve, this is not a very promising case, only 70% of 18% ash product being 
obtained from a 24·8% ash raw coal. 

LEIYO SEAM. No. G. 42. This case is similar to the preceding (G. 41 ). 

X SEAM of West Bokaro Field. No; G. 43. This case is slightly better 
than the two preceding, an 86% output of 18% ash product being obtained from 
a 21% ash raw coal. 

KARO SEAM. Nos. G. 88, 89 & 90. One sample with 16·6% of . 
ash (G. 88 ), gave very unsatisfactory results a.S judged from the washability 
table and the interpolation on the curve. The maximum specific gravity ( 1·58) 
available at the time of the test (April 1945 ) leaves too great a gap between 
the recovery of 45·11% (at 1·58) and the 100% position on the curve. It has 
not been possible to obtain another sample to repeat the test with a larger specific 
gravity range of test liquids. 

The other two samples gave similar disappointing results and, if this seam 
is to be more reliably reported on, liquids of higher specific gravity, up to 1·65 or 
1·7, will be necessary~ 

CENTRAL PROVINCES 

Ten samples were received from various collieries in the Central Provinces. 
(Ref. Nos. G. 65, 67, 81, 143, 151, 152, 158, 162, 170 & 171.) Three were 
from Rewa State, two from Korea State, two from Ballarpur District, two from 
Chhindwara and one from Chanda. 

CHIRIMIRI (Korea State). No. G. 65: This gave · an excellent 
example of a well-shaped curve suggesting possibilities of economic cleaning. 
With 18·4% of ash in the raw coal, we could obtain 80% of 12% ash or 90% of 
14% .ash product. · . 
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NEWTON CHIKLI ( Pench Valley, Chhindwara ). No. G. 67. This 
also gives a good curve. With 20·5% of ash, we could obtain an 84% output of 
16% ash coal. · 

Neither of these two samples was crushed for further tests. 

MAJRI ( Chanda, Central Provinces). No •. G. 81: From the t~bl~ it 
will be seen that there is not much hope of economic cleamng, a 15% reJection 
giving a reduction in ash content of only 3%- i.e. a 16% ash product from a 
19·2% ash raw coal. 

BIRSINGHPUR ( Rewa State). No. G. 143. The curve s~ows that 
there is some promise of economic cleaning. Containing 18% of ash m the un
treated state, it would give a 90% product containing only 14% of ash, or an 84% 
product with only 13% of ash. 

From the report and curve G. 143 (a) ~t will ,be seen that althoug_h ther_e is a 
substantial improvement in the upper portions of the curve on crushmg ppor, to 
treatment, there is practically no improvement in the essential or useful- range, 
i.e. between so and 1 ooo;.. 

KURASIA (Korea State). No. G. 151. The curve for this sample 
is one of the best obtained. It is, in a sense, unfortunate that the original coal 
is relatively clean. It will be seen that rejecting only 9% of the coal reduces the 
ash to 10%. as compared with nearly 14% in the original coal. This result may 
be compared with that for No. G. 171. 

As in the case of sample G. 143, little improvement is effected in the essential 
range as a result of crushing. 

HIDRAGARH RAKHIKOL ( Chhlndwara ). No; G. 152. The curve 
is a very poor one indeed and even crushing does not result in a satisfactory curve. 
This is a case where economic cleaning would not be possible even with crushing. 

UMARIA (Rewa State). No. G. 158. The original coal, containing . 
15·5% of ash, gives a 90% product containing 12•5% of ash. Crushing effects 
some slight improvement, but probably not sufficient to justify it. 

BURHAR ( Rewa State). No. G. 162. The curve for this sample gives 
only moderate promise and crushing does not greatly improve the position. 
With 16% of ash in the raw coal, we could obtain a 90% product containing 
14% of ash. 

BALLARPUR TOP SEAM. No. G. 170. The 90% product contains 
14·5% of ash as compared with 16·9% in the raw coal. This may justify examina
tion of other samples from the same area. Crushing confers no advantage. 

BALLARPUR BOTTOM: No. G. 171. This is a lower ash coal, con
taining only 13·78% of ash. Presumably it would not normally be cleaned in 
present conditions. A 92% production of 12% ash coal would be possible. 
Crushing gives little advantage. 

ASSAM COALFIELDS 

. ~ive samples from the -province (Nos. G. 96, 98, 188, 189 & 190) were 
exammed. No. G. 98 was from the Nazira area, Nos. G. 96 and 188 from Margherita, 
and the other two from Dilli and Cherra-Chhatak. 

M_ARGHERITA, No. G. 96, containing only 10·28% of ash, would give an 
89% yield of 2·5% ash clea:i co~, but the reduction in sulphur content-from 2·54% 
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to 2·3%- is negligible. This s'ample was interesting, however, on account of the 
remarkable reduction in ash content possible simply· by screening. The original 
or over-aU ash content was 10·28%, whereas that of the over-2-inch size is almost 
half, viz. 5·18%. Similarly the sulphur content, 3·35% in the run-of-mine coal, 
is only, 1·78% in the over-2-inch size. This is an interesting example of improve
ment of quality by screening only. Another sample, No. G. 188, was obtained 
from the same sourte. This gave a substantial reduction in ash content ( from 
8·08% to 4·94% ), but the sulphur reduction (from 4·89% to 3·98%) was not 
so useful. The amount of sulphur remaining in both of these samples after 
cleaning is still too high to be considered satisfactory. It is clear that this 
aspect of improving the quality of the coal of this area (i.e. by screening) is 
worth further examination. 

Certain of these tests; particularly No. S. 96, illustrate an interesting point, 
namely the irregular distrib!ltion of sulphur throughout the specific gravity fractions. 
The sulphur content of No. 96 rises from 2·10% to 4·63% (at sp. gr. 1·45 ), falls to 
4·30%, rises again to 4·51 %. falls again and then rises again to 4·34%. This suggests 
a gradual increase of pyrites brought down in the " sinks", along with varying 
proportions of the sulphur-containing compounds- an interesting line of research 
in respect of the forms of sulphur occurring in coal. 

I 
NAZIRA.- No .. G. 98. The raw coal contains 13·7% of ash and gives an 85% 

yield of 6·2% ash clean coal, but the· sulphur reduction is disappointing (from 
3-45% to 3% ). 

DILLI. No. G. 189. With only 6·21% of' ash in the raw coal, little advantage 
accrues from cleaning, froin 91% to 95% yield of clean coal containing from 4% 
to 4·6% of ash being possible. The sulphur reduction, from 4·69% to 3·6-3·87%, 
is not very satisfactory. 

Screening over a 2-inch screen gives a slight reduction in ash content. This 
sample contrasts with No. G. 96 ( Margherita) in that the larger screen sizes contain 
more sulphur than the smaller sizes. 
. . 

CHERRA-CHHATAK. No. G. 190. · This sample of higher ash coal contrasts 
with the other Assam samples tested. Containing 17·27% of ash in the untreated 
state, it yields about 80% of 13% ash clean coal, but the sulphur content, originally 
5·33%, is still high ( 5% ). In this case screening is of little advantage either for 
ash reduction or. for lowering sulphur content. 

SIND. 

One sample of lignitous coal (No. G. 86) was receive'd from Sind. With 
20% ash in the raw coal, a 65% yield of 6· 5% ash clean coal is possible. 
For adequate investigation of this coal a wider specific gravity range would 
have been necessary, and in order to determine, from the results of the test, 
the yields with higher ash contents it is necessary to interpolate. From a careful 
study of the curve it appears that a 90% yield of 13·5% ash coal would be 
possible. Further investigations with liquids of specific gravities up to 1·70 are 
required in this case.· 

The sample was examined in respect of sulphur reduction also. With 7·8% 
of sulphur in the original coal the above-mentioned 65% product would still 
contain 3·5% of sulphur and the 90% product would 'contain 6%. These results 
are disappointing so far as sulphur is concerned.-
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BALUCHISTAN 

Samples Nos. G. 56 and 57. As wit~ the Sind coal, these' ~wo samples were 
also tested in respect of both ash reduction and sulphur reductiOn. 

NAKAS. No. G. 56. The original co;u contains 32•4% of ash. A 60% 
production containing 14% of ash mig_ht be po~ible an~ot;his would be found 
to contain 7% of sulphur as compared wtth 7·74% m the ongmal coal. 

HARNAI. No. G. 57. This is a good-quality coal containing 12% of ash. 
Presumably it would not normally be cleaned for ash reduction. An 85% pro
duct of 8% ash coal might be possible. This would contain 5·7% of sulphur as 
compared with 7·26% in the original coal. 

It is clear that in these two cases also, as with the Sind coal, further investiga
tion in the higher specific gravity range is desirable. 

MADRAS 

No. G. 140. One sample of coal from the recently discovered hidden 
coalfield was examined. This is a very good quality lignite containing only 5·5% 
of ash. As will be seen from the curve, there would be no point in trying to lower 
the ash content. · 

DISCUSSION OF RESULTS 

GENERAL ASPECTS OF THE PROBLEM 

THE RESULTS have already been to some extent discussed and certain conclusions 
recorded in their appropriate places. We are here concerned with the broader 
aspects of the subject and the more general conclusions, if any, that we can form, 
especially with regard to future coal-cleaning policy in India. . -

It has already been emphasized that attention has been concentrated largely 
on the high-ash coking coals of the ]haria Coalfield. Such conclusions as can be 
formed are, therefore, subject to ~odification in the light of further experience 
gained as the scope of the work expands. The greatest numbers of specimens tested 
were 35 from No. IX seam and 31 from No. VII seam. This was in accordance with 
the earlier policy dictated by the assumed shortage of better class ( i.e. lower ash ) 
coking coals and the universal interest shown by the coal-mining industry in these 
high-ash coals in recent years. From other investigations made in . earlier years 
it is probable that the conclusions then formed with regard to these seams will 
apply with little significant change to the immediately higher seams, e.g. those 
of seams X and XI, and perhaps even XII. There appears to be a difference in 
stru:ture and quality as we proceed from seam XIII upwards. It is probably 
unWISe to assume, at the present stage, that any tentative conclusions we may 
arr_ive at should apply to _those upper seams. In any case these seams are almost 
umversally of better qualtty and the nat~re of the problem is different. 

. For th~ purpose of seeing what general conclusions may be formed, these 
lower ]hana field (Barakar) .c?als have here be~n classified according to the 
over-all ash content of the ongmal coal. Accordingly the samples tested have 
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been tabulated in increasing order of ash content. Table IV gives particulars 
of the seams below No. IX, excluding No. VII, table V those of seam VII and 
table VI those of seam IX. These tables show the ash content of the 
raw coal and the percentage of lower-a5h ( " clean coal " ) product obtainable 
in each case, several possible products being indicated, i.e. with 12%. 16%, 18% 
ash, etc. From discussions with those concerned at present in the production 
of metallurgical coke in this country the figure of 16% was selected as a provisional 
standard of ash content to be aimed at, the assumption being that on the whole 
a 16% ash Barakar coal from this field would be suitable for the production of good
quality metallurgical coke, under the conditions of present blast-furnace practice 
in this country. But that figure may, after consideration of all the relevant 
factors, have to be considered as too stringent a standard. For that reason the 
production figures for 18% ash " clean coal " are also given. In all probability 
a radical change of blast furnace policy may have to be faced, in which event 
India's coal-cleaning problem may assume a totally different aspect. 

TABLE IV 

Ref. No. Over-all 
ash% 

8% 

59 23·96 ... 
134 25•57 23 

110 25·88 ... 
69 26·16 ... 

102 27"27 ... 
r 

163 27"66 23 

156 28·31 8 

168 28·90 ... 
159 29·58 ... 
82 29·93 ... 

161 31·16 ... 
157 32·87 ... 
136 33·0 ... 
167 34•22 I ... 
120 34•58 6 

155 38·90 ... 

YIELDS (% ) OF CLEAN COAL FROM 
LOWEST SEAMS, JHARIA COALFIELD 
(EXCLUDING SEAMS VII & IX), AT 

ASH CONTENTS SHOWN 

Ash contents ( %) of clean product 
Yields per cent. 

SEAM 

10% 12% 14% 16% 1 18% 

22 34 45 58 
' 

. 73 VIII 

30 37 45 55 67 do. 

21 31 42 54 69 v 
27 40 58 63•5 VIII 

... 18 36 48 53 do. 

30 38 47 57 67 do. 

12 ... 20·5 ... 50 do. 

7 10 15 22 29 IV 

4 6 10 15 23 do. 

20 27 ... 38 46 VIII 

7·5 11 15 20 27 III 

8 11 15 19 25 do. 

2 2 4 5 8 do. 

6 9 13 17 23 II 

7 10 15 16·3 23"7 VIII 

2 3 4 6 9 VI 
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TABLE V 

Ref. No. Over-all 
ash% 

. 8% 

9Z 18•97 24 
103 19·3t 26 

95 20·86 28 
97 20·86 t9 
87 21-49 t8 

t32 2t·64 20 
tt9 2t·89 25 
t06 22-45 25 
tOO 22·78 t8 
t27 23·06 tO 
77 23·64 ... 

t85 24·33 t3 
t60 24·83 8 
t66 25·09 . tO 
t26 26·88 tO -t04 27·16 t3 
t74 28·t9 8 
85 28·53 ... 

' 165 29·04 7 
114 29-46 12 
154 29·54 6 
135 

' 
30·15 8 

115 30•20 4 
83 30·22 ... 

164 30.·32 17 
61 32·06 ... -149 32·09 3 
60 32-46 ... 
94 34·33 ... 

153 34·54 5 
58 36·69 ... 

YIELDS (%) OF CLEAN COAL FROM 
·SEAM VII ( JHARIA COALFIELD) AT 

ASH CONTENTS SHOWN 

Ash percentages in clea~~o coal product 
Yields per cent 

10% 12% 14% 16% '18% 

30 50 65 80 95 
40 50 67 83 94 
40 so 65 75 89 
30 40 ,60 74 88 
29 41 ·55 70 82 
35' 45 60 77 88 
35 50 60 75 85 
30 46 60 70 83 
25 36 50 65 75 
t5 30 45 60 75 
... 27 40 52 65 
22 35. 48 60 n 
to 15. 22 ' 30 40 
t3 t8 25 32 45 
t5 25. 3S 45 53 
20 27 .37 45 55 
t3 t7 23 3t 42 
20 25 35 40 so 
to 14 ts 26 34 
ts 20 25 35 40 
9 13 t8 25 30 

to 15 20 30 40. 
5 10 15 20 25 

12 18 25 33 40 
22 26 35 45 so 
10 21 25 30 35 
5 8 14 ts 25 
. .. 17 20 ' 26 31 
12 17 - 23 29' 35 
7 10 '12 15 20 

. .. 11 15 20 23 
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T:ABJ:.J;: VI 

'-

Ref. Nq. 
Over-ail 
ash% . 

-8%--
-- 18•76 

.. 
80 - .. ... 

129 22·65 16 ' 
121 23·06 8 
70. 23·06 ... 

- 70 crushed ... 
112 23-46' 15 
147 . 2.3·53 23 
150 - 23·55 ... 
71 23•85 ... 
71 crushed 
73 24•00 ... 
73 crushed ... 
72 24•60 ... 
72 crushed ... 

125 24'75- 10 
117 24•90 18 
123 25·00- 12 
118 25•07. : 14 
76 26·36 ... 
76 crushed-- ... 
62 26·53 10 

145 26·55 10 
79 27•38 ... 
79 crushed ... 

122 27'42 - 10 
78 27'46 ... 

113 27•57 9 
177 27•64 10 
186 27'64' 10 

68 27'6S ... 
133 27•80 12 
131 28•62 10 
63 . 29•32 . ... 

124 29-61 8 
101 '29-63 10 

. 105 30•18 13 
180 30•52 .. ... 
109 30•56 8 
99 31'53 8 

. 

111 31•68 2 
.. 

. 

YIELDS (%) OF CLEAN COAL FROM 

SEAM IX ( JHARIA (;OALFIELD) AT 

ASH ~ONTENTS SHOWN 

Ash contents ( % ) of clean product 
Yields per cent 

10% 12% 14% 16% 18% 

.. . is 55 80 96 
22 32 45 58 73 

-12 15 28 40 61 
... 7 20 37 55 
22 35 48- 62 . 77 
18 27 . 36 49 64 
32 42 . 53- 55 78 
31. 41 53 64• 76 
... .. . ... 10 25 
... 20 32 45 62 
... 10 20 32 50 
20 28 38 51 65 
... ... 10 21 37 
... ... 40 52 I 65 
14 19 . 29 37 51 
25 32 41 52 65 
17 23 32 .. 43 56 
15 25 35 45 55 
... ... 10 26 46 

30 ' 40 50 '62 ... 
14 19 25 35 50 
14 19 25 35 50 
... ... ... 4 12 
16 22 28 36 44 
13 . 18 23 31 40 
16 22 28 37 46 
12 17 23 31 45 
13 17 22 31 42 
13 16 22 30 ' 40 
16 22 . 28 36 46 
16 21 28 37 49 
14 19 24 30 40 
4 ' 15 28 35 50 

10 13 17 ' 24 . 32 
14 18 24 32 41 
18 23 31 40 48 
11 ... 21 ... .. . 
11 13 17 22 29-
11 14 19 24 32 
5 - 8 13 23 32 

Naturally- enough, the better quality-·lower-ash raw coal gives in general a 
higher output of low-ash clean product; but the tables show that•the output .at 
a particul>11: ash content does not necessarily bear a direct , relation. to the ash 

29. 



content of the raw coal. There are exceptions· to what might be expected to be 
the rule, especially among the samples from seam IX. Among the samp.les from 
seams below No. IX, containing originally up to 24% ?f. ash, m~y yteld. well. 
over 70% of 16% ash clean product. If the ash in the ong~nal coal IS ,appreciably 
above 24%, then the yield of clean ( 16% ash) coal falls off r~p1dly. Even 
taking the high-ash figure (i.e. 18% ) as our stand~rd we should still have to be 
content with only about 50% of cle~n produ~t, wh1cli output ~resumably cannot 
at present be consid~red as economically satiSfactory. The~e •s a case, then, for 
cleaning these seams if the raw coal contasns not more than 24 X. of ash. 

When we come to examine seam No. IX we find that some samples with less 
than 24% of ash give disappointing results. Of the 35 tested, only four gave over 
60•,{ of 16% ash clean product. Of these, only six gave over 70% of 18% ash 
clea~ product. One of these contained only 18·76% in the raw state. 

It was originally intended to investigate the reasons for these irregularities 
by means of X-ray sliadowgraplis, as was done in the earlier work referred to.• 
Unfortunately, however, that lias not been possible on account of the difficulty 
of obtaining supplies of X-ray film in war-time, a difficulty that has continued 
up to the time of writing this report. From comparison of these results with those 
obtained in the earlier work there can be little doubt that this irregularity is due 
to the greater or less degree of segregation of the stony coal among the better coal 
in the seam. Where the liigli-asli material occurs in more or less segregated, 
or at least concentrated, zones, i.e. in a form approaching shale in nature, its 
separation is more complete than when more uniformly distributed throughout 
the coal. X-ray photographs illustrating this point are given as Plates V to 
VIII, reproduced by kind permission of the Council of the Mining, Geological & 
Metallurgical Institute of India. These are illustrations from the same paper 
above referred to.• Plate V illustrates the uniform distribution of high
ash material in a typical low-grade coal of this area which. would not be amenable 
to cleaning (in some respects somewhat similar to what is known as bone coal). 
Crushing to a small size might liberate a substantial proportion of this high-ash 
material, but it is doubtful whether cleaning would be a practicable proposition. 
Plate VI illustrates the distribution of liigli-asli material (dark areas) that could 
be fairly readily separated by a cleaning operation. Some of the pieces would 
have to be further broken up to liberate the liigli-asli portions, but fine crushing 
would not be necessary. 

Plates VII and VIII illustrate both points. The sample at the top of Plate VII, 
for example, is highly contaminated with smallliigh-asli particles that would not be 
liperated without very fine crushing. Piece No. 9 in Plate VIII would upon being 
moderately crushed, liberate some pieces of low-ash coal. The narro~ band near 
the centre was a bright band of vitrain. Other pieces in this Plate were hard liigli
asli, bony coal not amenable to cleaning. 

From a study of the results obtained with the remaining samples from the 
field we see that some would respond to cleaning on a large scale. The number 
of .samples _of each seam. t~sted, ~owever, is too small to justify enlarging on the 
pomt at thiS _stage. A stmilar attitude must be adopted in respect of the very few 
samples recetved from the o~lier fields. · The results are retained in this report 
~or purpose of recor~. Spectal·_reference to the liigli-sulpliur coals of Assam is 
JUStified. The questio.n of lowenng the ash content of these coals is qutte subord
mate to that of lowenng the sulphur content. The original ash content of these 
coals is almost always low, as compared with that of the Barakar and Raniganj 
coals- usually of the order of 5%. Some of them possess good coking properties 
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and were it not for the sulphur present would be invaluable for metallurgical 
purposes, either by themselves or blended with other higher-ash coals. Unfortunately 
too high a proportion of the sulphur present is organic in nature and persists in 
all the specific gravity fractions. Some, it is true, is pyritic, and so can be removed 
by washing. But too much still remains to pass the requirements of the metal
lurgical coke specification. 

SCREEN SIZE & ASH CONTENT OF INDIAN COALS 

One of the most significant points that emerge from these investigations is 
one to which attention has been drawn from time to time in recent years, namely, 
the essential difference between the Gondwana coals and the bituminous coals of 
Britain. In general the high-ash portions of British coals are less intimately 
mixed with the rest of the coal substance than is the case with the Gondwana 
coals, occurring, as they often do ( in the British coals ) , as separate lenticular 
masses, or layers or bands of varying thicknesses, of what the miner calls shale 
and containing upwards of 65% of ash-forming minerals. As the coal breaks 
up in the ordinary course of mining and subsequent handling, many of these pieces 
of " shale " separate out and accumulate among the smaller screen sizes. These 
latter are, in consequence, of much poorer quality ( as measured by ash content ) 
than is the run-of-mine coal, and much more so, in consequence, than coal of the 
intermediate screen sizeS. · 

On the other hand, it is the exception, rather than the rule, to find isolated 
lenticular masses or even smaller pieces of very high-ash "shale " intercalated 
in the Gondwana coals of India. The counterpart, in India, .of the " shale " of 
British coals is the relatively high-a$ stony coal. As there is, in most cases, a 
gradation from low-ash to high-ash coal and vice versa throughout the seams, 
there cannot be such a hard and fast differentiation between the " clean coal " 
and the- " dirt ". As a further consequence, the dirt or shale separable from 
these Indian coals is not of such a high ash content as is its counterpart in the 
British bituminous coals. That means, of course, that in the dirt in the Indian 
coals there is a much greater amount of carbonaceous substance- potential 
fuel -than in the dirt of the British coals. Much of the " dirt " of the Indian 
coals would, therefore, be too valuable to throw away. 

In referring to the difference between the British bituminous coals and the 
Jharia Coalfield coals attention has been drawn to the differences between the 
ash contents of the run-of-mine coals and the smaller screen sizes. Many ins
tances will be seen on referring to the tables. It is due to the accumulation in the 
smaller screen sizes of low-ash vitrain and vitrain-containing pieces of coal. Most 
of the samples from the lower seams were crushed prior to the tests: Even their 
results illustrate the point, but reference may better be made to the results of tests 
Nos. G. 53, 84, 107, 137, 138 and 139, and many others on uncrushed samples, which 
show that the ash content of the over-2-inch screen size is in many instances 5% 
to 6% higher than that of the smaller screen sizes. In some cases there are even 
greater differences. Some of the seams in the Durham Coalfield break down in the 
same manner and their smaller screen sizes are of better quality than is the run
of-mine coal. But they are somewhat exceptional among British coals. In some 
of the tables further screen analyses are given of the 30-mesh material, from 
which it will be seen that in many cases the 60-mesh material is of higher ash 
content. In another screen test done on a sample from thj, field it was found 
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that the 90-mcsh material had a still higher ash content. [See also ·op. cit.1 

p. 207, where the following figures are quoted : · 
0 1 0-mesh to 30-mesh . . . ash 14·04 X, 

30-mesh to 60-mesh .. 13·45% 
60-mesh to 90-mesh .. 14·50% 
90-mesh ... .. 17"35%.] . 

(Sec also Nos. G. 128, 145- seam XII, and G. 187, pp. 20, 22.) 

It is clear that in such cases de-dusting would remove ~igh-a~h dust and ~e~ve 
smalls of still better quality. ·This is· a I?atte~ for constderatton ~hen dectd~ng 
cleaning procedure. It is suggested that m usmg these dense-medmm cleamng 
plants for the Jhar!a coals ~t may be a~vantageous to de-dust (as well as screen 
off smalls below t mch ) pnor to cleanmg. . · 

.The point is of great practi~al importance, particularly in the _sel7ction of· 
coal for industrial purposes, where individual preference for, or prejudtce m favour 
of, coal of particular sizes often leads to ano'!'al~us power pl<1;nt perform~ce. It 
very materially affects the set-up of orgamzations for buyu~g and sellmg coal 
according to specif)cations, because of the ~eri~us errors that madve~ently ~ccur 
in the course of sampling. And of course tt vttally. affects coal-cleamng poltcy. 

DISTRIBUTION OF ASH 

AMONG SPECIFIC GRAVITY FRA9TIONS 

A• a further consequence of this difference between British bitumino.us 
coals and those of India we see that it is much more difficult, in general, to effect 
a separation of clean coal and dirt because of the smaller range of specific gravities 
over which the whole of the coal is, so to speak, distributed. The lowest specific 
gravity we are generally concerned with irl these tests is 1·35. In only a few 
instances has liquid of sp. gr. 1•30 or 1·25 been required. And at the other end of 
the scale it has only in a few instances been found necessary to extend the range 
beyond 1·58 (or approx. 1·60). This is a matter of great technical importance 
in the selection of coal-cleaning plant. If it be agreed (as suggested below) that 
a heavy-medium process is the most efficient type to use, we have still to decide 
which heavy mineral (sand, barytes, magnetite, etc.) to use .. This is referred to 
below. The technical point involved here is that if we are confined to a short 
specific gravity range in the treatment of these coals, then the heavy mineral used 
as a suspension in water to produce the medium of the desired specific gravity 
should be one of relatively low specific gravity and need not be ground to a small 
size. That would appear to favour the use of sand, as against heavier minerals 
such as magnetite or barytes. On the other hand, it is stated to be easier to 
m~intain_ the speci~c gravit~ of th<: medium at a fixed v~ue when using a fine 
mmeral m .suspenston .. An mterestu~g recent development m the design of these 
heavy-medtum separatiOn processes ts the use of the fines from the coal itself, 
the finest material produ~ed f!om the st?ny portions arid that normally contributed 
to s~urry pr?blems, actmg m suspenston as a heavy medium of the required 
spectfic gravity. In other words the coal produces its own heavy medium. . . 

SPECIFIC GRAVITY VERSUS ASH CONTENT 

It. is frequently stated that the specific gravity· of impure coals is more or 
less directly relate!l to the ash content. That statement is true only within 

32 



certain limits. It is more or less true in respect of one and the same scam, 
but there are discrepancies. Table VII gives the average ash contents of the 
fractions obtained in 92 tests on ]haria coals. The specific gravities are those 
assumed for the fractions obtained in the tests; the figure 1·475, for example, being 
allotted to the fraction sinking in liquid of sp. gr. 1·45 and floating on liquid of 
sp. gr. 1·50. 

TABLE VII RELATIONS .BETWEEN AVERAGE SPECIFIC 

GRAVITY OF FLOAT-&-SINK "FRACTIONS" 
OF ]HARIA COALS & ASH CONTENTS 

Sp. gr. 1·375 . 1"425 1•475 t-525 1·575 over 1·58 

SEAM ASH CONTENTS (;%1). NO. 

v 13·97 18•73 22·78 26·50 38·15 2 
VII 15-14 19•50 23·99 27·77 29·24 
VIII 16·44 20•26. 24•78 28·71 41·38 26 
IX 16·44 20·28 25·01 29·13 40·15 6 
XI '' 12·88 17·30 21-66 27•00 31·04 44·68 37 
XII· 14•38 19·59 24·44 . 29·39 34·13 50·83 6 
XIII 17·45 23·30 30·39 31·39 53•84 1 
XIV 17·65 21·85 27"05 30·22 44•68 4 
XIV-A 10·85 14·53 17-94 21·52 25·77 ·1 
XV 11·13 16·38 21·78 25·95 30·14 40·61 2 
XVI 19·37 24"66 4 
XVII 17-67 21•84 26·24 28·05 44·41 1 

It will be seen that although there is a progressive rise in the ash percentage 
of each specific gravity fraction, as we proceed from the lower seams upwards that 
progression is interrupted at seam XII, after 'which there are fluctuations. Until 
a very much larger number of samples from the upper seams is tested, it would 
be unwise to generalize on this aspect. And it should be emphasized that the ash 
contents shown in the table are not necessarily those of raw ( uncrushed) coals 
of those specific gravities. One must, therefore, guard against drawing conclu
sions from these figures regarding the specific gravity and .the ash content of 
coal in the seam. 

Another interesting point that came to light in the course of the work may 
have a considerable influence on coal-cleaning policy. Some samples were 
divided into two portions, one being tested without prior crushing and the 
other after crushing. In all cases the ash content of each specific gravity 
fraction obtained from the crushed sample was lower than that obtained 
from the uncrushed fraction. This point is referred to also by Griffiths in his 
paperU on the cleaning of South Wales small coal. A high yield of low-ash coal 
at any particular specific gravity cut is, of course, normally to be expected from 
a crushed coal, but this difference between the ash contents of the same specific firavity 
fractions obtained from one and the same sample is not such an obvious result and 
it is not easy to suggest a satisfactory explanation. The fact can, however, be 
noted as of importance in coal-cleaning problems. Crushing prior to cleaning not 
merely liberates the low-ash vitrain-containing portions of the coal but also 
provides, within the same intermediate specific gravity ranges, products of lower 
ash contents. 
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COAL-CLEANING POLICY- THE SELECTION 

OF PLANT 

IT wouLD Bl! UNWISE to attempt to generalize on this· aspect of the problem 
without having before us the results of a vast number of tests, and especially 
of tests on seams higher up in the ]haria Coalfield and seams from other fields. 
It is, however, clear in my opinion that in general a more efficient sepa!ati<in of 
low-ash coal and high-ash stony coal can be effected by a method dependmg upon 
differences in specific gravity than upon other physical properties such as are 
involved in the operation of jigs and other cleaning processes. The operation of 
coal-cleaning plants using upward currents of water and other expedients involving 
buoyancy in addition to differences in specific gravity, depends upon the shapes 
and sizes of the coal pieces being cleaned. Stratification, for example, of high
ash and !ow-ash material is much more easily effected with British bituminous 
coals than would be the case with these Gondwana Indian coals. It is significant 
that this same aspect has been brought forcibly before the British coal-mining and 
preparation industry in recent years because of the gradual ·depletion of the better
quality coals and the increasing necessity to mine and use lower-grade coals that 
were formerly largely neglected. The problem is being increasingly solved in 
Britain by the adoption of specific gravity processes and in my opinion ·a simple 
specific gravity floatation system using a dense liquid medium will be the most 
efficient one to apply to these Indian coals. There are, of course, several dense
medium cleaning processes now in use, such as the Barvoys, Chance, Tromp, 
Simon-Carves and Ridley-Scholes, of proved efficiency, using suspensions ( in 
water) of minerals ( barytes, sand, magnetite, etc.), the selection of which for our 
purpose is a matter for very careful study. From 10% to 15% of all the coal · 
cleaned in Britain at present is cleaned by one or other of these processes, and 
their number is tending to rise. A combination of a dense-medium process and 
one of the Rheolaveur type (to deal with smalls), or the more recently introduced 
Diessen Cyclone Washer'" may also be worth considering. · · 

• 
If it be accepted, as a result of this work and the additional work now in 

progress under the Director of the Fuel Research Institute, that one of these 
dense-medium cleaning processes is the best for the purpose, the matter of selection 
of the particular type best suited has still to be settled.· I have suggested ( p. 32) 
that for technical reasons relating specific gravity of the heavy mineral used to the 
range of specific gravities in question, sand may prove to be a better mineral to 
use than one of the heavier ones. There are other considerations, such as removal 
of th~ last traces. of the he~vy mineral from the clean product (whether by washing, 
or usmg magnetic separation also), recovery of the heavy mineral for further use 
and so on. Th~e are perhaps matters not primarily our concern in this report, 
or at least at thiS stage. 

Apart from the question of the selection of plant, we have also in due course 
to consider the policy to be adopted in using it. The question arises : " Are we 
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to aim simply at producing the maximum quantity of low-ash coal and reject the 
dirt, or is the problem a more complicated one ? " There can be no doubt that 
such a simple policy cannot, _in the interests of India's coal reserves, be adopted. 
In almost all instances, as has been shown, too much vltluable combustible material, 
i.e. fuel, remains in the high-ash coal that has to be discarded. Reference to the 
tables shows that even in order to attain the modest standard of 18% ash in the 
clean coal for the metallurgical purposes we have to discard material with as little 
as 35% to 40% of ash, which implies discarding coaly material containing as 
much as 56% .to 62% of possibly useful fuel. We cannot afford that waste. 
Coal of such a quality is, of course, being used nowadays for raising steam, and 
future developments will probably allow of coals of still higher ash content to be 
used with efficiency. Their use by gasification has also to be considered. Steam 
raising and the manufacture of metallurgical coke are not our only concerns. 

The other alternative is to aim at three products, one of specially good quality 
(low-ash), a second of intermediate quality- the "middlings "- and a third 
of definitely high-ash content al)d of such poor quality as possibly to justify 
complete rejection. Certain of the heavy-medium cleaning processes are designed 

1 to give these products. . Alternatively the cleaning can be done in two stages, 
the specially low-ash product being first floated off and the material rejected at this 
stage· being treated in a second " bath " using liquid of higher specific gravity, 
to float off the middlings. 

Yet another aspect of the problem may in due course have to be considered, 
namely the advisability or otherwise of installing central or co-operative clean
ing stations to which would be sent the output from a number of collieries each 
too small to justify the expense of a separate washery. The advantage of keeping 
these washing or cleaning plants worked as nearly as possible to maximum 
capacity cannot be over-emphasized. In too many cases in other countries has 
it been found that the plants are comparatively idle. A centrally organized 
cleaning lay-out would undoubtedly contribute greatly to the solution of the 
problem that is usually accorded highest priority in industry, namely cost of 
installing and operating, which has to be added to the selling price of the clean 
coal. Working nearly to capacity is probably the most important economic factor. 
Against the proposal it will, of course, be urged (a) that transport difficulties 
would outweigh the aclvantages and (b) that it would be difficult, if ·not imprac
ticable, to clean coals from different seams and different collieries at one and the 
same time. The former argument is undoubtedly valid to some extent and 
requires careful examination, but railways are not the only form of transport 
available. The latter argument is probably less valid, especially if we have to 
deal with coals mainly from a comparatively small range of seams all from the 
same field. Admittedly the specific gravity at which clean coal containing say 
16% of ash would be separated is not the same for all coals, and intelligent selection 
of the coals to be included in each batch to be treated would be necessary. That 
is simply. a matter for proper organization. A laboratory would, of course, be 
attached to the washery and all incoming consignments of coal would be rapidly 
tested in the float-and-sink machine and treated along with other consignments 
of similar washability characteristics. Furthermore, rejections from all the 
consignments would, under such a scheme, be subsequently re-treated, probably 
after further crushing. -
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FLOAT & SINK TAB~ES 



JHARIA CENTRAL I NORTH 

SPECIAL SEAM 
{PERHAPS No. II SEAM ) 

RESULT OF SCREENING THE SO·MESH 
MATERIAL 

RAw CoAL CRUSHED Co.u, 

SIIB 
(mesh) Amount A•b Amount Alb 

% % % % 
- ---

80-110 ... o·n 86•15 8•76 29•<0 

>(110 ... 0•87 87"<6 ("()6 80•<0 

Float at Float at Float at Float at 

Float at 1·46 ap. gr. 1·50 sp. gr. 1•56 sp. gr. t·6~ sp. gr. Sink at RAw CoAL 
CRUSHED 

SIZE 
1'40 sp. gr. Sink at Sink at Sink at Sink at t·OS sp. gr. TO t• 

(inches) 1'40 sp. gr. 1·46 sp. gr .. 1•50 sp. gr. 1•56 sp. gr. 

"''· Alb Wt. Alb Wt. Alb Wt. Alb Wt. 'Alb Wt. Alb Wt. Asb 
% % % % % % % ·% % % % % % % 
~ - -------- --1- ------------

t-t ... t·t? 12•90 2•78 19•00 4•26 22'85 13•57 28•55 7•96 83•16 27•59 .... 6 67•58 86'7( 

t-1 ... ~-u 11•25 1•28 17'80 1•69 22•55 8•43 26•76 2·58 31'110 9•2( ((•110 19'81 8('()9 

1-80-mesb 2•20 8•80 1•80 16•00 1•29 20·65 2•17 26'<6 1•66 29•15 6•78 ((•76 15•80 80'71 

X 80-mesb ... 1•39 7•05 0•77 14:40 o·60 18•35 0·97 2<'35 o·su 27•20 8•69 45•80 7'81 29•98 

t--·-- ------ -- -- ------------1- -- --
Totals & 

Averages 6·20 • 9•65 6'08 1N2 7'74 22'13 20•14 27•71 12•69 82•07 (7•20 ((•92 100 8<•22 

Cum. ash·% 9'65 13•53 16•86 22'31 2(·65 84'22 

EXAMPLES OF CLEANING POSSIBILITIES SCREEN ANALYSIS OF 
THB RAW COAL 

CLBAK CoAL 
-

MIDDLINOS RBJBCTlONS ' 
Stn: Wt.% Asb% (loeb,. I 

Sp. gr. Amoullt A•b Amount A•b •r· gr. Amount Asb Over 2 ... 8l•f8 82•10 
of cut % % % % o cut % % 

1-1 ... 18•60 86110 --- --- ---------
1•<0 G·20i 9'65 ••·eo 26•65 1•58 <7•20 44.•92 1-t . .. . 8•10 88•65 

l•f5 12•28 18•68 (0•67 28110 .. .. .. ·-· ... 6•20 40'16 

1•60 19•97 18'86 82•83 211'<0 .. .. .. t-t ... 2•<9 89•65 

1•55 ..,.11 22'81 12•69 82117 .. .. .. t-ao. .... b 2'69 86'96 

1'68 ~2·80 24'65 nil nil .. .. .. x 30-mesb ... 1'69 86•<6 

Total ... 100 



G. 157 

JHARIA CENTRAL I NORTH 

Float at Float at Float at Float at 

Float at t•.f5 sp. gr. 1·50 sp. gr. t·sa sp. gr. 1'58 sp. ~- Sink at R.'w eo.u. 
C•mnao 

Srz£ 1'40 sp. gr. Sink at Sink at Sink at Sink at t·ss sp. gr. 
TO I' 

(inches) t·.ao sp. gr. t·-&5 _r.p. gr. 1·50 sp. gr. t·55 sp. gr. 

Ill SEAM? 
( PERHAPS No. II SEAM) 

-

Wt. AU. Wt. A•h Wt. AU. Wt. A•h \Vt. ""' \Vt. .... \\'t. A•h ., .. .. % w .. • . . w .. .. • . ':. ,. ~ .. ,. ~ .. .. ,. ~ .. ,. .. 
-- -- -- -- ---- -- -- -- -- ---- --

1-11' ... 1•52 12'10 1'88 17•00 2·67 2t•io o·n 26110 s·n 31·30 36•79 •o-oo 60•71 S&.·G! 

1-1 ... 1·10 10•30 0•78 16'10 1"42 19•00 S·o< 25·20 2•17 29•80 JO·SS <0-70 UhiO 32•72 

I:_ SO-mesh 2•18 7-20 o·so 14'40 o·;o t"81l0 1'81 22·80 0'33 27•80 •·ss .U·60 12'30 ?JN2 

x 30-mesb .•• 1•82 o·co 0"56 ts·aO o·o; 17•00 o·?o 2lil0 o·.ao 27•00 3·2G 42•05 7•59 20·46 

-- -- -- -- -- -- -- -- -- -- ------ ---. 

Totals & 
Avera~tes .... .... •·os 16•10 6·55 20·25 14•75 25•73 12•28 30•01 56•71 .ao·to 100 32•87 

Cum. ash% 8'65 11·52 u·so ·to·s.a 22·00 32·87 

RESULT OF SCREENING THE SO-MESH 
MATERIAL EXAMPLES OF CLEANING POSSIBILITIES SCREEN ANALYSIS OF 

·THE RAW COAL 

RAW COAL CRUSHED CoAL CLitAH COAL MIDDLINOS REJKCT .. ONS SIZE Wt.% Ash% (inches) 
' SurE 

(mesh) Amount A•h Amount A•h 
%. % % % 

Sp. ·gr. AmOunt A•h Amount A•h sf. gr. Amount A•h Over 2 ... 55•18 32·30 
of cut % % % % o cut ·/'o % 

2-1 ... 25·67 3s·so --- --- --- --- --- ------------ ------
S0-00 ... 0•74 25'20 8·64 26•65 1•40 6·63 8•65 36·66 25•47 1•58 66•71 40•40 1-l ... 8•24 84'()1) 

X 00 ... o·so so·to 3'95 27•00 1•45 10•71 11•52 32•58 26·64 .. .. .. 1-1 ... 5·il 84:•40 

1•50 16•26 i4·50 27•03 27·95 .. .. .. 1-1 ... 2'32, · st·30 

Weight of coal treated: 176 lb. 

Over-aU ash: 32·87%. · 

1'55 St·Ol 19·84 12'28 30·6t .. .. .. l-30-mesb 2'09 26•95 

1•58 43•29 22•90 nil nil ,, .. .. X SO·mes.b ' ... 1•54 28•40 

No# a promising ruuU. Total ... 100 



G. 161 Float at Float at Float at Float at 

JHARIA CENTRAL I, NORTH 
Float at 1'45 sp. gr. 1•50 sp. gr. t·55 sp. gr. 1'1?_8 sp. gr~ Sink at RAW COAL 

1·40 sp. gr. 1'58 sp. gr. (RUSHED 

StzE Sink at Sink at Sink at Sink at TO i'" 
(inches) 1'40 sp. gr. 1·45 sp. gr. }•50 sp. gr. t·sr; sp. gr. 

SPECIAL SEAM 
Wt. A;h Wt. Ash ·wt. Ash Wt. Ash Wt. Ash Wt. Ash Wt. Ash 
% % % % % % % .. .. % % % % % % 

(PERHAPS No. III SEAM) --.- -- ------ ---- -------- ----
t-l ... 1'14 12•25 3'25 16•85 6•53 21•50 14•00 26'20 s·os 30·20 28•58 41•10 62•45 32•30 

l-t ... 0·78 10•65 1•25 16•15 2•10 20•50 4'00 25'00 2'24, 20•00 8•17· .n·20 18'54 31'15 

l-OS-mesh 1•65 6'90 1'00 15·20 t·SO 10·25 1'0-l 24•60 1"21 20•50 4•{14 42•55 t2·0.a. 28•67 

x SO·mcsh ••• 1"{)4 6•10 0'67 14•80 0•04 18•55 0•63 2.&·70 0•58 28·00 2•51 43•75 6'07 25'22 

-- -- -- -- ---- -------- -- ----
Tot'ats & 

Averages 6·51 8•25 6'17 16·22 10•57 20'86 21•.&7 25•()() 12•08 30•10 -1.4•20 41•-l2 100 31"16 

Cum. ash% 8·25 12•46 16•44 21·0D 23{)2 31•16 

RESULT OF SCREENING THE 80-MESH 
MATERIAL 

EXAMPLES OF CLEANING POSSIBILITIES SCREEN ANALYSIS OF 
THE RAW COAL 

RAW COAL CRUSHED CoAL CLEAN COAL MIDDLINGS REJECTIONS Sn:E Wt.% Ash% (inches I 

S1n 
( mesb) Amount Ash Amount Ash •. .. % % •• , . Sp. gr. Amount Ash Amount Ash sf' .,. Amount Ash Over 2 ... OS·D1 3o·sa 

of cut % % % % o cut % % 
2-1 ... t8·5D 32•85 --- --- ------ --- --- ------ ------ --- ---

S0-00 ... o·ss 20•00 s·~ 25•05 biO 5•51 8·25 50•20 24•04 1'68 4.&·20 41'42 1-t ... 6•15 32•15 

X 00 ... o·u 23•00 s·no 24•50 1•{5 11•68 12•46 44."1.2 25·82 
" " " 

t-l ... 3•24 ao·oo · 
1•50 22•25 16·U 83•55 27•38 

" " " 
l-t ... t·S2 so·20 

1•55 43•72 21·09 12•08 30·10 
" " " 

l-SO·mesh 11)5 25•30 

Weight. of coni treated: 183 lb. 1•68 55•80 23·02 n1 nil .. .. .. x SO-mesh ... o·n 21•80 

Ovcr-oll ash: St·t6%. 
Total ... 100 

Nol a promisi••! ruull. 



G. 159 

JHARIA CENTRAL I, N~RTH 

IV SEAM (Bottom 8'-0") 

REiULT OF SCREENING THE SO·MESH 
MATERIAL 

RAw CoAL CRUSHED CoAr. 

Srn: 
( mosb) Amount A•h Amount 

80-80 

X60 

% % % 

... 0•72 26·80 8•77 

... 1•22 27•50 4'42 

Weight o( coal treated: 176lb. 

Over-all ash: 29•58%• 

Noe a P,omiftng r,.ult. 

A•h 
% 

26'85 

27•60 

Float at Float at Float at 

Float at 1·45 sp. sr- 1•50 &p. gr. 1·55 sp. gr. 

t·to &p. gr. Sink at Sink at Sink at 
Srn: t·to sp. gr. 1·4.& sp. gr. t·so sp. Bl'· 

( inches) . 
Wt. A<b Wt. A•h Wt. A<b 'Wt. A<h 
% % .. % % % w % ~ ,. 

-- -- 1- --
1-t ... o·ss •·oo 0·69 H·20 l'S8. 17•70 IN,G 22110 

l-1 ... 0•21 8·70 11'41 12•90 't·Sl 17•30 ''37 21'80 

i:-Sb-mesb 11'76 6·00 11'80 12•00 o·s.o 16·3& 2•59 19•60 

x SO-mesh ••• 0·82 7110 0.70 u·oo o·n 16•80 t·n 10·60 

-- --
Totals &: 

Averages 2•18 7•61 2•60 12'98 ··31 17•15 17'80 21•3& 

Cum. ash% 7•61 10•58 13•70 18•79 

EXAMPLES OF CLEAN_ING POSSIBILITIES 

CLEAN COAL MIDDLINGS REJECTIONS 

' 
Sp. gr. Amount A•h Amount A<b sr. gr. Amount A•h 
of cut % % % % o cut % % 

--- --- --- --- --- --- --- ---
1•40 2•18 7•61 87•51 21•?6 1•58 60·86 35•21 

bi5 4:78 10•56 84.'91 22•41 .. .. .. 
1•50 D'll< 13•70 30•60 23•16 .. .. .. 

'• 
1•55 26•98 18•79 12•71 25•69 .. .. .. 
1•58 39•6(.· 21•00 nil nil· ... .. .. 

Flo.at at 
}•&8 Sp. IP'• Sink at 

RAw CoAL 
CavsHED 

Sink at t·M sp. sr. "' ,. 
t·M sp.sr. 

Wt. A<b Wt. A•h Wt. A<b 
% % % % .. 

~ % 

-- ---- -- ----
7•78 26•00 88·07 ..... 57•88 ...... 
2•.st 25·60 11·83 35•50 20• .. 29•.&8 

1•66 25•30 0•82 ..... 13·49 2'i"10 

O·B! 23•80 s· .. 411'30 8•19 27-o& 

---- -- -- ----
12•71 25· .. &0·36 36•21 100 29·r.8 

21'00 29·68. 

-

' 
SCREEN ANALYSIS OF I 

THE RAW COAL 

Stn Wt.% A<b% ( loches) 

Over 2 ... 89·39 29•20 

2-1 ... 81·89 81•90 

1-1 ... 18·.U 29•40 

1-i ... 7•71 27·00 

l-1 ... 3·51 . 27·50 

l-SO·mesh 2·65 26•65 

X SO-mesh ... l·O.&. 26·80 

Total ... 100 



G. 168 

JHARIA CENTRAL I, NORTH 

•IV SEAM 

RESULT OF SCREENING THE SO-MESH 
MATERIAL 

RAW COAL CausHJm COAL 

Sru: 
l moob) Amount A•h Amount , Ash 

% % % % 
--- --- --- ---

so- 00 ... o·ss 25'.&& 4'26 271)5 

xGO ... 1•25 26'85 •·to 27·35 

Weight ol coal treated: H61b. 

Over-all ash: 28'90%. 

Float at Float at Float at Float at . 
Float at 1·4.5 sp. gr. 1·50 sp. gr. 1·55 sf». gr. 1•58 sp. gr. Sink at RAw CoAL 

1·40 sp. gr. 1'68 sp. gr. Cau&HBD 
Sink at Sink at Sink at· Sink at TO l" 

SIZE 1·40 sp. gr. 1'45 sp. gr. 1'50 sp. gr. t·56 sp. gr. 
(Inches) 

Wt. A•h Wt. A•h Wt. A•b Wt. A•b Wt. Ash Wt. Ash Wt. A•h 
% % % % % % % % % % % % % % 

-- -- ---- ---- -- -- -- ---- ----
i-t ... 0•91 10•90 2•00 u·so 2•95 18•65 7'88 22·6~ 1"36 26•55 36•58 s.a.·or; 57•15 29·78 

1·-1 ... O·M 9•S5 1'14 u·so 1•17 17•75 8·oo 22·55 2•14 26•10 10•68 ss·oo 18•72 28•78 

l ;__SO-mesh t·5B 7-6() 1"20 u·oo t·21 17•65 2•29 21•65 1•86 25·55 7•88 37•15 16•77 27"40 

x SO-mesh ••• 1·3.& 7-76 0·78 18'10 t·02 18•75 1•17 21•55 0•77 26·60 8·28 40•50 8•36 28·02 

-- -- ---- -- -- ------ - -- -- -
Totals & 

tS·Si Averages 4•42 8•54 6•12 14•29 6•85 18•82 22·87 12•12 26•26 58•17 s5·oo 100 28·90 

Cum. ash% 8•64 n·os H•SO 18"05 . 20·.&8 28·90 

EXAMPLES OF CLEANING POSSIBILITIES &CRBEN ANALYSIS 
THE RAW COAL 

OF 

- StZE CLEAN COAL MIDDLINGS REJECTIO~S (inches) Wt.% Ash% 

Sp. gr. Amount A•h Amount A•b sy. gr. Amount Ash Over 2 ... 61•08 29•60 
of cut % % % % o cut % % 

2-1 ... 26•7j 28•U; --- --- --- --- --- --- --- ---
1·.ao 4·.&2 8·5.& S7•.f.l 21•83 1·58 58'17 36·00 1-i ... 8·U1 27•95 

1•{5 U·M 11•68 32•29 23•02 .. .. .. i-l ... 6·t8 28•90 

1"60 15'89 u·so 36•1).1 2-1,•19 .. .. .. t-1 ... 2•07 27<JO 

1·55 20'71 18•05 12•12 26·26 .. .. .. 1-~·meSb 2•74 26•(!0 

1•58 41•83 20•48 nil wt .. .. .. x 30-mesh ... 2"08 20·30 

Total ... 100 

-



G.llO 

' 

JHARIA CENTRAL II, NORTH 
V SEAM (Top) 

RESULT OF SCREENING THE SO~MESH 
MATERIAL 

RAW COAL CRUSIIED COAL 

Sru: 
(mesh) Amount A•h Amount A•h 

% 
. , % % .. 

--- --- ---
80-00 ... O·SO 21'08 3•05 21•06 

xoo ... o·.ao 23-68 2•08 22•08 

• Weight of coal treated: 182 lb. 

Ovci'·all ash: 25·88%. 

Gives some promise of useful reduction 
in asb content. 

Float at Floo.t at Float at 

Float at t·.&S sp. gr. 1•50 sp. gr. J·55 sp. gr. 

StZK 
1'40 sp. gr. Sink at Sink at Sink at 

(Inches) t·.ao sp. gr. 1'45 sp. gr. 1·50 sp. gr. 

Wt. Ash WI. A•h WL A•b Wt. .Uh 
% % % .. % % % .. ,. ~ 

-- -- -- ---- -- ----
1-1 ... 6•27 ..... s·ao u·s2 11·10 19'18 8·73 23•68 

l-1 ... 2•73 s·?o 2•22 14•48 2•62 tS·SO 2'36 2S·H 

l-30·mcsh 3•12 ..... 1'50 13'7.& 1'65 18'82 1'26 22·~ 

x SO·mesb ••• t·os 5'70 o·o7 13•06 o·81 17•58 0•51 22•52 

,. .•• j a·•• 
-- -- -- -- ----

Totals & 
AveraJ:os 13'40 H·SS 16'68 18'05 12'80 23•05 

Cum. ash% 8·Ss u·u 14•15 1fl•17 

EXAMPLES OF CLEANING POSSIBILITIES 

CLEAN COAL MIDDLINGS REJECTIONS 

sy- gr. Amount A•b Amount Ash. 'Sf' .,. Amount A•h 
o cut % % % % o cut % % 
--- --- --- ---~ --- ---

1•40 14•05 8•43 48•75 1{1•76 1•58 37•20 40•50 

1•45 27•54 11•34 35'26 21'80 " " " 
1'50 43•62 14•15 10•18 24•10 

" " " 
1'55 66•42 16•17 I 6•38 26•47 

" " " 
1•58 62•80 17•21 nil niJ " " " 
. 

Float at 
J·aa sp. gr. Sink at RAw CoAL 

CRUShED 
Siok at t·as sp. gr. w I' 

t·sa sp. gr. 

Wt. A•b Wt, Am \\'L .Uh .. .. % .. . . .. ,. ~ .. .. ~ 

---- ---- -- --
.f,•-&7 20·46 26•30 .&0·20 1}3•67 27"07 

t·JB 26•64 •·ss .fo0•20 t6·st 25•12 

o·.ut 25·88 3·56 40'.U 11·.&8 22'35 .... 27·18 1'57 46•50 G·03 2.1·52 

~ -- -- -- -- --
6·38 26.•47 37·20 .ao·u 100 ..... 

17•21 25•88 

SCREEN ANALYSIS OF 
THE RAW COAL 

Srza: Wt. o/o Ash% (inches) 

Over 2 ... 63'42 26·58 

2-1 ... 29·74 26·20 

1-1 ... 1o·oo z-1•92 

1-l ... s·so 25·42 

l-i ... 1·1o 23•72 

i-30-mesb o·oa 19•94 

X 30·mesb ... .... 21•76 

Total ... 100 



G. 155 

JHARIA CENTRAL I, NORTH 

VI SEAM (Bottom 8'·0" ) 

RESULT OF SCREENING THE SO-MESH 
MATERIAL 

RAW CoAL CRUSIIEJ) COAL 

SUE 
( Ulesh) An10unt A•h Amount A•h 

0' . , % % ,. .• . 
--- --- ---

so-oo ... o·.au 25•10 8·085 31•70 

X 00 ... 0·68 28•00 8·085 ss·os 

Weight of coal trea.tOO.: 1711b. 

' 

Float at Float at Flont at 
Float at 1•45 sp. gr. t·SO sp. gr. 1·55 sp. gr. 

STzR 
1·40 sp. gr. Sink at Sink at Sink at 

(inches) 1·40 sp. gr. t·45 sp. gr. t·so sp. gr. 

Wt A•h Wt. A•h Wt. A•h Wt. A•h 
% % .. % ., % %· % .. •• 

-- -- -- -- -- -- --
t~t ... nil nil 0•40 15'50 o·so 20•30 t·oo 23·00 

t-1 ... 0'17 9•75 o·ss 15'00· 0•33 18'00 1'39 23•20 

1- 30-mesh o·.a.u 6·80 0•18 15'30 o·ss 18'00 o··n 22·20 

X SO-mesh •.• 0•96 6·80 o·so 16'10 o·so 18•50 o·oo 22·05 

-- -- -- ---- -- ----
Totals & 

Averages 1"02 6·00 1•21 15'47 1•70 19"30 6"70 22•87 

Cum. ash% o·oo 10•62 13·05 10·24 

EXAMPLES OF CLEANING POSSIBILITIES 

CLEAN CoAL MIDDLINGS REjllCTIONS 

sf·"'· Amount A•h Amount A•h sy.o:r- Amount A•h 
o cut .. % % % o cut % % ,. 

--- --- --- --- --- --- ---
1•40 1"62 o·oo 17"66 23•67 1•58 80'72 42·88 

1•45 .... 10'6! 16•45 24•28 
" " " .... 4•50 13•05 14"80 24•87 
" " " 

1•55 11"20 19•24 7•00 26·55 
" " " 

1'58 10•28 22•27 nil nil " " " . 

Float at 
1•58 sp. gr. Sink at RAW COAL 

CRUSIIED 
Sink at 1'58 sp. gr. TO ,. 

1•55 sp, gr. 

Wt. A•h Wt. A•h Wt. A•h 
% % % % % ., . . 

-- ---- ---- --
(•80 27•00 56•67 .JS·lO 66'67 40•30 

t·SO 26•45 tS·OO 41;40 16'07 37•84 

1'27 26'50 7•51 ·12'55 10"40 so· or. 
0•53 27•70 3•48 45•50 6•17 32·04 

------ ---- --
7•00 20•55 80•72 42•88 100 38·00 

22"27 38·00 

SCREEN ANAL VSIS OF 
THE RAW COAL 

SIZE 
(.inches; Wt.% Ash% 

Over 2 ... ss·oo 88-IJO 

2-1 ... 23"33 39•10 

1-t ... 8"75 37•00 

t-t ... 4•66 37•30 

1-t ... 1"8.\ 36"50 

l-30-mesh 1"35 ...... 
x SO·mesb ... 1•17 27'30 

Total ... 100 



G. 85 

JHARIA FIELD WEST II 

VII SEAM ( 4th Section ) 

RI!SULT OF SCREENING THE SD-MESH 
MATERIAL . 

RAW COAL CRUSHED COAL 

SIZE 
(mesh) Amount Ash Amount A•h 

% % % % 
------ ---

30-60 0•31 18•10 
,. 

8•856 ... 
xoo ... 0•20 14:40 8•855 

Weight of coal treated: 19G lb. 

Over-aU ash: 28•68%. 

:woo 
28·50 

· As a result of preliminary test" it was 
decided to crush to l'" size. prior to making 
full test. Presumably not amenable to 
economic cleaning even after crushing. 

Float at Float at Float at 
Float at 1'60 sp. gr. t·55 sp. gr. 1•58 &p. gr. 

' t·.u; sp. gr. Su:E Sink at Sink at Siok at 
(inches) t·.as sp. gr. t·so sp. gr. 1·55 &p. gr. 

WL A•h WL Ash WL A•h Wt. Ash 
% ~ % % ~ % % % ,. .. 

-- -- -- -- -- -- --
1-1 ... 7•25 12'60 f•59 20"10 .f·ts 23·82 3•78 28·02 

1- 80-mesb 8·60 000 2•75 tB·ss 2"60 ...... 2"12 26·55 

x 30-mes!J ... 8•01 s·ss )•77 18·00 1"33 24•16 0"97 27•85 

---- -- -- -- -- -- --
Totals & 

26:9, Averages 22•86 10"20 o·n 19"81 8"01 2S·4S 6•87 

Cum. ash% 10•29 12•88 u·oo 16•76 

EXAMPLES OF CLEANING POSSIBILITIES 

CLEAN COAL MIDDLINUS REJECTIONS 

sy- gr. Amount A•h Amount A•h sy. gr. Arilount A•h 
o cut % % % % o cut % % 
--------- --- ---

1•46 22•66 10•29 2;3•90 28·20 1•68 68·~s 88•82 

1•60 St•77 12•88 14•88 25•05 .. .. .. 
1•55 80•78 u~·oo 6•87 26•94 .. .. .. 
1•58 46•65 16·76 nil nil .. .. .. 

Sink at 
RAW CoAL 

t·.SS sp. gr. Cau.sUED 
TO 1• 

Wt. Ash \Vt. Ash WI. A•h 
w % % % ~ •. .. .. ·• -- -- ------ --

St·U 38•40 . .. ... 51-o< Sl·OS 

15·38 88•)0 ... ... 31·25 26•70 

6•73 .. 2·.&0 ... ... 11"71 2<•60 

-- -- -- -- ----
68·85 '38·82 ... ... 100 28•53 

28·68 

SCREEN ANALYSIS OF 
THE RAW COAL 

SIZE Wt.% Ash% (inches) 

Over 2 ... 74•11 80•20 

2-1 ... 11l•84. 26•90 

1-t ... 4•66 24•85 

t-1 ... 2·SO 25•85 

t-t ... 1•54 20•05 

l-SO·mesb 1•15 18•00 

x SO-mesh . .. 0•51 18•70 

Total ... 100 



G. 87 

JHARIA, WEST II 
VII SEAM ( Top Sec. ) 

RESULT OF SCREENING 
THE SO·MESH MATERIAL 

Szu Amount Ash 
(m"") r. % 

S0-60 

X 60 

... 1'12 10"00 

... 0"02 n·so 

Weight of coal treated: 101 lb. 

o ..... a11 ash: 21·40%. 

RC!COvt!ry of clt-an coal at t·SS Is 
falrly high, but the asb reduction , b 
low. Sec also CFRG. 87(a) 

Szz& 
(inches) 

Over 2 ... 
2-1 ... 
1-t ... 
t-1 ... 
i-t ... 
l-SO·mesh 

X SO-mesh ••• 

Totals & 
Averages 

Cum. nsb% 

Sp. gr. 
of cut 

1•40 

1•45 

1'00 

1•55 

1•58 

Float at 
1'40 sp. gr. 

Wt. Ash 
% % 

--
4'80 ts·oo 
4•83 o·ss 
2'61 o·os 
2'13 o·to 
2'33 4'75 

2·50 S·SO 

1'47 8·85 

t-

20'76 8'68 

8•08 

CLEAN COAL 

Amount 
% 

20.76 

41•84 

60•26 

66•11 

75·55 

. 
Float at Float at Float at Float at 

1'45 sp. gr. 1·50 sp. gr. 1·55 sp. gr. 1'58 sp. gr. Sink at RAw Co.u. 
1'58 sp. gr. CRUSHED 

Sink at Sink at Sink at Sink at TO l"' 
1'40 sp. gr. 1·45 sp. gr. 1·50 sp. gr. t·55 sp. gr. 

Wt. Ash Wt. Ash Wt. Ash Wt. Ash Wt. Ash Wt. Ash 
% % % % % % % % % % % % 
-- ------ -- -- -- -- -- -- -- --
12·14. 15•45 13•43 20•15 3•19 25•.a.5 7'33 28•05 17'46 ss·oo G8•44 24•08 

4·91 15·45 8•18 19'50 t·5l 24•10 t·2S 28·00 s·ot ~5·45 10•57 20·05 

1•83 16·00 1'00 10•78 o·.a2 24•20 0•44 28•15 1•24 39'62 7•63 19•-16 

0'79 16·00 0•57 20·80 o·ss 24•20 o·to 27'75 0•75 40"00 4•76 18•24 

0·52 15·40 0•82 19•33 o·1o 23·25 0•12 27•35 0•56 40"'12 4•04 18•72 

0·20 15•20 0•17 19•40 0·13 23•60 o·os 27'25 o·ss 41•50 8·52 10•51 

0•10 15•65 o·16 1S·S8 o·os 23·00 0·05 27•35 0'18 47•22 2•04 10'74 

-- -- -- -- -- -- -- -- -- -- -- --

~·58 15·51 18•02 20•00 5·85 2-1:80 9·U 28•72 24:45 3.&:·08 100 21•49 

) 
12•08 14:57 1~·47 17'12 21"49 

EXAMPLES OF CLEANING POSSIBILITIES 

MIDDLINGS REJII.CTIONI 

Ash Amount Ash Sp. gr. Amount A•h 
% % % of cut % % 

8·68 6t•70 20·.33 1'58 21'45 34'08 

12'08 34'21 28•22 .. .. .. 
14•57 15•29 27•22 .. .. .. 
15•47 0'44 28•72 .. .. .. 
17•12 nil nil .. .. .. 



G. 87(a) 

JHARIA, WEST II 
VII SEAM (Top Section) 

SPECIAL TREATMENT OF No. G. 87 
CRUSHED TO i'"' PRIOR TO TEST. 

RESULT OF SCREENING 
THE 30-MESH MATERIAL 

Sru Amount ·Ash 
(mesh) % % 

80-60 ... 10•44 17•80 

x60 ... 10•87 17•30 

Over-all ash : 21'49%. 

Crushing to i-" prior to test decreases the recovery 
of clean coal from 76·55% to 95·28%, but the ash 
reduction is fairly high. See also CFRG. 87. 

There is some bopo of economic cleaning. 

Float at Float at Float at Float at 
Float at t·-&S sp. gr. 1·50 sp. gr. 1·55 sp. P'· t·5d sp. gr. Sink at RAw CoAL 

1'40 sp. gr. t·5d sp. r;r. CRl'SHED 
Srn: Sink at Sink at Sink at Sink at ro t• 

(iDchc:o) / t·.fO sp. gr. )•45 &p. gr. 1'5(hp. gr. 1•55 sp. 81'· 

Wt. Ash Wt. Ash Wt. Ash \\'t. Ash Wt. Ash WL A"' WL AU 
% % % Oo ~ o• o• % % 0' 0' 0' % % .o oO ~ .. ~ .. ~ 

-- ---- -- -- -- -- -- -- -- ---- -- --
1-1 ... 7•75 7-50 .... U·95 .(·77 to·ro s·se 23·.&5 2·60 26•85 ]8•50 .. ..,. ..U·87 20·&0 

l-30·mesh 18'11 6•10 ..... 14'80 , . .., 18•86 .... ...... J•IO 26•00 11'42 30•35 ..... I!Q·TI 

x SO-mesh .•• ..... 5·35 2•13 U·52 .... 17·60 1•49 26•10 .... 27'(KJ .... 42•30 21•31 17•8! 

-- -- -- -- -- -- --- -- -- -- -- -- --
Totals & 

Averages 30•77 6'21 11•10 14•81 11·10 j1S·05 7'85 23•30 ..... 20•81 34·72 .ao·1s 100 22·00 
' 

Cum. ash% 0•21 8·50 10·00 12•32 13•29 22·60 

EXAMPLES OF CLEANING POSSIBILITIES 

CLEAN COAL MIDDLJNGS REJECTIONS 

•r- gr. Amount Ash Amount A•h •r· .,. Amount A•h 
o cut % % % % o cut % % 

1•40 30·77 0·21 3-1•61 10•60 1•68 3-,1•72 40'13 

1•45 .41·03 s·so 23•35 21•80 .. .. .. 
1•50 53·00 10•60 12•10 2-1•58 .. .. .. 
1·55 60•04 12•32 4•34 26•81 .. .. .. 

' 1•58 65•28 13•29 nil nil .. ... .. 



G. 97 

JHARiA FIELD WEST I, NORTH 

VII SEAM 
( 4th Section ) 

SCREEN ANALYSIS OF THE BO·MESH 
MATERIAL 

RAW ,COAl. CausuEo CoAL 

SuE 
(mesh) Amount A•h Amount 

% % % 
--- ---

80-00 ... 0•95 15'40 8·•8 

xoo .... o·26 16•08 S·Qj 

Weight of coal trt'atcd: 107 lb. 

Over-all ash: 20·86%. 

Ash ., ,. 
---

18•50 

18'00 

Recovery of clean coni at sp. gr. t·GS is 
falrly blgb, but tho osh reduction is low 
even alter c.rusblng. 

. 
Float at Float at Float at 

Float at 1•45 sp. gr. 1'50 sp. gr. 1•55 sp. gr. 

StZ£ 
1·40 sp. gr. Sink at Sink at Sink at 

{ iDC'hCS) t•-10 sp, gr. 1'45 sp. gr. 1·60 sp. gr. 

Wt. I A•h WI. A•h Wt. Ash Wt. Ash 
% '}'~ %' % % % % % 
-- -- -- -- -- -- ----

i~t ... 8'275 o·so 8•275 18•34 15'81 18'08 0'76 22•50 

t-1 ... S·M 8·36 3·18 u·so s·u 18'68 2•40 23•0-i 

l-80-mesh .&·OS 6•14 2•21 ts·so t•SO 17'22 1'44 21•78 

x SO-mesh ... 2•33 4'74 1'03 13·30 0•81 17•22 0'52 20 ... 

-- ---- -- -- -- --
Totals & 

Averages 18•875 8•02 14•695 13·73 21•62 18•06 14'12 22·46 

Cum. nsh% 8·02 10•52 13·47 16•31 

EXAMPLES OF CLEANING POSSIBILITIES 

CLEAN COAL MIDDLINGS REJECTIONS 

sr. gr. Amount Ash Amount Ash sy- gr. Amount Ash 
o cut % % % % o cut % % 
--- --- --- --- - ---- ---

1•40 18'876 s .. • 55'045 18•74 1•58 25•18 35·18 

1•45 88•57 .10'62 41•26 20'50 .. .. .. 
1•50 65•19 13'47 18•08 23•22 ,; .. .. 
1'(55 69"31 1•·81 6'51 26•17 .. .. .. 
1•58 74'82 16•03 nU nU .. .. .. 

' 

Float at 
1•58 sp. gr. Sink at RAW CoAL 

1•58 sp. gr. CRUSHED 
Sink at TO l'" 

1·55 sp. gr. 

Wt. Ash Wt. A•h Wt. Ash 
% % % % % % 
-- -- ---- -- --

8•71 25•18 15•03 8•·1o 61'76 21·00 

0'95 25•42 4•34 34'74 17•65 '20•77 

o-•o 24•78 3·30 37'08 a·12 18•81 

0·26 25•04. 1•62 41'60 o·.n 18'44 

-- -- -- -- ----
~·51 25•17 25•18 35•18 100 20'86 

16'03 20·86 

SCREEN ANALYSIS OF 
THE RAW COAL 

StzE Wt.% Ash% (inches) 

Over 2 ... 61'73 22•82 

2-1 ... 22•77 19'82 

1-i ... 8'69 20•00 

i-t ... 3'59 10'02 

1-1 ... 1•50 17•88 

i- so-mesh 1'12 tfo'S& 

x SO-mesh · . .. o·oo 16'32 

Total ... 100 



G. 103 

JHARIA WEST I, NORTH 

VII SEAM 
( 4th Sectl~n ) 

RESULT OF SCREENING THE BO·MESH 
MATERIAL 

-
RAw CoAL CRUSHED Co,u 

Su:E 
(mesh) Amount Ash Amount 

% % % 
--- ---

so-oo ... 0'48 14.'22 s·&s 
xoo ... 0'81 18•52 8'18 

· Weight of coal treated : tab lb. 

-Oyer-aU ash: 19-81%-

Ash 
% 

---
18'76 

17'68 

Tht;!re is some hope of economic cleaning •. 

Flo&t at Float at Float at 

Float at t·f.6 lp. gr. 1•50 sp. 81'· 1'5S sp. Bl'· 

San a·.o op. .... Sillk at Sinlr. at Sink at 
( lnebts) 1'40 sp. gr. 1'46 sp. P'· 1•50 sp. gr. 

Wt. Ash WL Ash Wt. Ash WL Ash 
% % % % % % % % 

---- -- -- -- -
·l-l ... 11"49 11"'18 14'87 tt·50 12"31 UhlG 11"10 23•54 

l-t ... 6•05 7-?& 8•98 u.·oo 2'91 "'""' 2"00 28'82 

l-So.mesh 6•86 6•80 .... 14•82 1•&3 111"2& 1•18 23•80 

X 80-mesb ••• s·u .... 0•92 18•26 0"88 18'28 0•4.8 23·ot 

-- -- -- -- -- ----
Totals & 

Averages 23·82 7•87 22·o2 14•62 17•69 1 .... 12·82 23'fi6 

Cum. ash% 7•67 10•96 tS·St 16•03 

EXAMPLES OP CLEANIIIG POSSIBILITIES 

Cr.EAN CoAL MIDDLINGS REJECTIONS 

•r· .... Amount Aoh Amount A•h Sp. gr. · Amount A•h 
o cut % % % % of cut % % 
--- ------ -.-- --- ---

NO 28'82 ?•67 • 68•84 19•26 . 1•08 17·M 85'06 

1•45 46•84 10•96 86·82 22'12 .. .. .. . 
1•50 63•43 18•81 18'78 24:65 .. .. .. 
l"fi5 76•25 ts·os 5•91 27•01 .. .. .. 
~·58 82•16 15·8~ nil nil .. .. .. 

. 

Float at -t·68 sp.sr. Sink at !lAW Co.U. 
C.usa&o 

Sink at 1'68 sp. If· .., .. 
t·M sp. gr. 

WL Ash WL Ash Wt. Ash 
% % % % % % 

- -- -- -- -- --.. ., 27-IJS 12-11 33111 02-<& 1!0-M 

1110 2&•5& 2·7J 81•80 17"77 18•35 

0"88 2Nt 1•82 <0-05 18'11 1&110 

0"10 27112 t·to f7•82 &· .. 18"02 

-- -- -- ---- --
6·91 27•01 17'8i - 100 19'31 

16·89 tD·Sl 

SCREEN ANALYSIS OP 
THE RAW COAL ·. 

Sr¥E Wt,% Ash% ( lnches) 

Qver2 68·63 'zt·oo 
2-1 ... 19•68 19•0< 

1-t ... 6'90 17•88 

t-1· ... 8•09 15•88 

l-t ... 1•58 . 1<-56 

l-SO·mesb J-58 12"14 

X 30·mesb ... 0•74 15•78 

Total . .. 100 



"" -

G. 106 

JHARIA W£$1'' l, NORTH 

VII SEAM 
(4th Section ) 

RESULT OF SCREENING THE SO-MESH 
MATERIAL ' 

RAW COAL Causuao CoAL 

SIZE 
(meoh) Amount Aoh Amount 

' 
% % % 

--- ---
so-oo ... Q-66 14•68 8•29 

MOO ... 0·62 18·00 8•17 

Wet&bt ol coal tnatod. : 163 lb, 

Over-aU ash : 22"46%, 

Ash 
% 

---
17"72 

to·u 

'lbere ls hope of economic cleaning. , 

Float at Float at Float at Float at 

Float at 1'46 sp. gr. t·60 sp. gr. 1'55 sp. gr. t·68 sp. gr. Sink a& RAW COAL 
CRUSHED 

SliE 
1'40 ~P· gr. Sink at Sink at Sink at Sink at 1•68 sp. gr. 

TO·~ 

(inches) t·.tOsp. ~· 1'45 sp. gr. 1·50 sp. gr. t·55 sp. gr. 

Wt., Ash Wt. Ash Wt. Ash Wt Ash Wt, Ash .Wt. Ash Wt, Alb 
% % % % % % % % % % % % % % 

-- -- -- -- -- ---- -- - ---- -- --
l~i ... 9·66 9"88 8•64 15'16 11•32 19•70 8'84 2<•84 8·98 27•92 17•71 88•48 59"60 ..... 
t-l ... 6·47 7"68 s·os 16•20 8•77 19•74 2•88 ..... o·8s ·27·94 6·02 88•84 2()-48 21•52 

i-80-mesb 5-58 6•54 1'71 15-16 1'89 19-66 1"17 2<'04 0·51 27•32 2-62 40•00 18'46 tr·s? 
x SO·mesb ••. 2·91 5•62 0·68 18•86 o·87 18'84 0'48 24•14 Q-19 27•74 1-83 45•60 6'46 18•52 

-- -- -- ---- -- -- -- -- -- --· -- -- --
Totals & · 

Averages 28·60 7•79 u·os t6•S2 17•86 10•65 12•82 24•81 6'49 27•86 26·88 89'05 100 22·45 

Cum. ash% 7•79 10•60 13'51 15'47 16•40 22•45 

EXAMPLES OF CLEANING POSSIBJLITIBS SCRBEN ANALYSIS OF 
THB RAW COAL 

Cl.BAN COAL MIDDLlNOS REJECTIONS Stza: Wt.% Ash% (inches) 

~·""· Amount Ash Amount Ash sf""'· Amount Aloh Over 2 ... so-88 20•60 
cut % % % % o cut % % 

2-1 ... 21'17 28•40 --- --------- ------------
1"40 28•60 . 7"79 49•72 2()-48 1"68 26·68 80"05 1-l ... 8-48 l!S·OO 

1•46 87•66 1()-80 35•66 22'52 .. .. .. l-t . .. ~·08 21•60 

NO 55•51 18'51 1~·81 ... .a .. .. .. t-t . .. 2•88 17•80 

}•55 67•88 1D•47 5'49 27•68 .. .. .. l-SO·mesb 2"14 11•80-

1"58 78•32 16•f0 bU nU • .. .. X 80·mesb ... 1•07 1&60 

Total ... 100 



G.114 

JHARIA CENTRAL, N.ORTH 

VII SEAM 
(Mid. Section) 

RESULT OF SCREENING THE SO·MESH 
MATERIAL 

RAW COAL CRUSHED CoAL 

Srn: 
(mesh) Amount A•b Amount A•h 

% % % " ,. --- --- ---
S0-60 ... t·.J2 u·so .... 
xoo ... .1'61 15•80 4•56 

Weight of c_oal tre~tcd: 167 lb. 

Over-aU ash: 21N.6%. 

Very slight hope of economic cleaning, 
511B~t1y better than G. 116, 

20'76 

1{)'42 

Float at Float at Float at 

Float at t·45 sp. gr. t·oo sp. gr. 1•56 sp. gr. 

t·.ao sp. gr. 
Stu. Sink at Sink at Sink at 

( inc:hes) t·.JO sp. gr. 1'45 sp. gr. 1·50 sp. gr. 

Wt •. Aob Wt. A•b Wt. A•b WL A•b 
% ., ., % % 

., ., " m ,. m ,. ,. 
-- -- -- ---- -- --1-

l-1 ... .... 12•22 s·su 17'H 8·54 21•70 10"57 25'54 

1-1 ... 1•00 8•21) t·s.& 16"18 . 2·18 20-118 .... 25·S.J 

1-SO-mesb ...... 5•00 0"95 15'48 1·5-& 21•22 1>118 25•30, 

X SO-mesh .•• 1'30 5·.12 0•77 15•18 D-82 19•50 ()•30 26•88 

-- -- -- -- -- -- -- --
TotaJs & ... 

Averages 10•71 6·118 7•15 16·50 13·03 21•S8 u·ss 25'51 

Cum. ash% 6·08 10'25 U:05 18•38 

EXAMPLES OF CLEANING POSSIBILITIES 

CLEAN CoAL l\IJPDLINGS REJECTIONS 

sf' ••· ·Amount A•h Amount A•h sf·"'·. Amount Ash. 
o cut % . , % % o cut % % ,. 
--- --- --------- --- --- ---

1'40 ]0·71 6·08 44•41 28•5] t•58 44•88 40;91 

1"45 17•86 10•25 37•26 .24·86 .. .. .. 
t·so 30·80 J.t.•05- 1W2S 26•72 .. .. .. 
t·ss 45•77 18•38 o·ss 28'65 .. .. " 
]•58 55•12 21>12 nil nil .. .. " 

-

Float at 
t·ss sp. gr. Sink at Jh.w COAL 

t·as sp. gr. Causnt:D 
Sink at TO l' 

1•5.\ sp. gr. 

\Vt, A•b \\"t. ""' WL . ""' 
% " 

., 
% " " .. m .. m 

---- ---- -- --
o·rm 28·60 30"21 ..... 60'78 31•78 

1•48 28·78 7•89 ..... 11•07 ..... .... 28·76 •·oo U·H 18·55 z.~·ss 

O·S.J 28·88 1•118 -&8·50 8•60 19·.&6 

-- -- -- -- --.... 28•85 H'SS -10•91 100 2{h&O 

20'12 21)•-16 

SCREEN ANALYSIS OF 
THE RAW COAL 

Stu Wt.% Ash .. % {inches) 

Over 2 ... 47•30 30"10 

2-1 ' ... 2.J.•SO 30•72 

1-l ... 11'65 20•68 

l-i ... o·os 28•8< 

1-1 ... s·to 25•72 

1-30-mesh 4'15 17•90 

X 30-mesh ... s·os 15'68 

Total ... 100 



"' ...... 

G. 132 

juARIA CENTRAL II 

NORTH 

VII SEAM 
('Mid. Section ) 

SIZE 
(inches) 

1-t ... 
t-1 ... 
l-30-mesh 

x SO-mesh ... 

Totals & 
' Averages 

Cum. ash% 

Float at 
1•.ao sp. gr. 

Wt. A•h 
% " " --
0•71 10·00 

6•67 8·35 

5·.a6 .... 
3·-1,11 o·30 

-- --
24·24 8•40 

8'40 

RESULT OF SCREENING THE So-MESH 
MATERIAL 

RAW COAL CRUSHED COAL 

SIZE 
(mesh) Amount A•h Amount A•h 

% % % '}'. 

--- --- ---

Float at Float at Float at Float at Float at 
1•41) sp. gr. 1·00 sp. gr. 1•55 sp. gr. 1•58 sp. gr. 1'70 sp. gr. 

Sink at Sink at Sink at Sink at Sink at 
1·-10 sp. gr. 1'-15 sp. gr. 1·50 sp. gr. 1'55 sp. gr. 1'58 sp. gr. 

Wt. Ash Wt. Am Wt. A•h Wt. ·Ash Wt.
1 

A•h 
% % 

., 
% % % % % % % .. 

-- -- -.--~ -- ---- -- -- --
7•8() 15'10 9·23 18·75 10•02 22•12 5•13 26'30 5·60 31•30 

2•96 U•71) -1·26 ts·3o 2·92 22•50 1'70 26'15 2·49! 31·50 

t·so u·s5 1•85 17•90 1•66 22'10 o·oo 26'25 1·25 31•75 

1'18 u·so 0·8-l 10•25 0•6-l 22·72 0'31 26•70 0·-lD 33•40 

-- --- -- -- -- -- -- -- -- --
13•92 ].1,•86 16·18 18•56 15·2-& 22•22 8•13 26•28 9·88 31•51 

10•75 13·08 15•08 16·25 17•06 

EXAMPL~S OF CLEANING POSSIBILITIES 

CLEAN COAL MIDDLtNGS REJECTIONS 

sp. gr. Amount A•h Amount A•h sp.IJ!". Amoutit A•h 
of cut 0' •• .. .. of cut ., % ,. ,. .. ,. . . 

-
Sink at RAW CoAL 

1·70 sp. gr. CRUSHED 
TO I. 

Wt. A•h Wt. A•h 
% % % % 

-- -- ---- -- --
8•07 40•15 55• 56 23•55 

2•14 48'70 ' 22·U 20•62 

1·-15 -15•70 U·65 18•18 

o·8o 49•60 7•66 17•35 

-- -- -- -- -- --
-

12.46 48"70 100 2I·M 

21'64 

SCREEN ANALYSIS OF 
THE RAW COAL 

SIZE Wt. % Ash% (inches) 

Over 2 · . .. 46•01 22'20 

2-1 ... 23·97 21·10 
30-69 o·os 1{•75 3•45 18•75 --- --- --- --- --- --- --- ---
xOO 

... 

... )•Qll 15'10 .-21 

W~i~~:ht of coal treated: 15.1 lb. 
Over-all ash : 21·64 %. , 

18•05 

A promWng result. Making one cut at 
t·GS we Ret 77·71% of clean (16·25% ash) 
roaJ. and 22•2D% of rejection with 
40·UO~ ns.h. Owing to the satisfactory 
~very at t·&S an additional test at 
sp. gr. 1'70 has been done in this case. 

1'40 

J•-&5 

)•50 

)•05 

)"58 

1•70 

24•24 8.40 63·30 21•63 

S8·t6 10.75 -ID·SB 23•5f 

5-I.Sf 13'08 33·30 25•86 

60.58 ]5•08 17•96 20'1-l 

77•71 16•25 u·Ss 31'51 

87·5-& 17'96 'nil nil 

1'70 12'46 43'70 1-1 ... 11·66 22-20 

.. .. 1-t ... 8·10 10•76 .. 

.. .. .. t~l ... f•5t 17·40 

.. .. ~ 
l-30-mesb 3·74 H·.f,O 

.. .. .. X SO-mesh J·IIS U·65 

.. .. .. 
Total . .. 100 



G. 185 

JHARIA FIELD 
N.E. i, NORTH 

Vll SEAM 

PERHAPS LOWER 

51ZE 
( incbes} 

t-1 ... 
1-t ... 
1- 80-mesb 

X SO·mes.b ... 

Totals&: 
Averages 

Cum. ash.% 

RESULT OF SCREENING THE SO·!olESH 
MATERIAL 

RAw COAL CRUSHED COAL 

SIZE 
{ mesh) Amount A•h Amount A•h 

% .% % % 

FJo:.t at 'Float at Float at F10jlt at 

Float at }•j$ sp. gr. 1·50 sp. gr. t·ss sp. gr. J·58 sp. gt. 

}•.f,U sp. P"· Sink at Sink at Sink at Sink at 
J•.f,Osp. gr. J•.f,S sp. lr• t·SO sp. gr. t·SS sp. If;_ 

Wt. I Ado WL A•b Wt. A .. Wt. Ado WL .Ub 
w .. % % % % % % % % % 
---- -- ---- -- -- -- --

6•07 11)'10 .... 1.1·112 7·58 18·S:5 ...~ ..... 4•1f 28·78 

2·80 0•42 "3-29 )3•87 8•31 17'97 .... ..... 1•58 28·gf: 

8·98 .... 2•87 U·.a& 1•58 18"75 1'74 22"50 1•07 ..... 
s·oo 

··~ 
1•80 13·80 0·69 18•30 .... 23·32 o·.a6 25·.ao 

-- -- -- -- -- -- --- -- --
J4•8S .... 17•17 14·89 18·It 18•88 12"80 ..... .... 26•7.a 

s·3s 11•59 I t3·M 16•60 18•8-& 

BXAMPLBS OF CLEANING POSSJBJLlTJBS 

CLEAN COAL MIDDLINGS ~EJECTIONS 

Sp. gr. Amount A•h Amobnt A•b Sp. gr. Amount Ash 
of cut % % % % of cut % % 

Float at 
t·62 sp.gr. Sink at R.Aw Col.&. 

Sink at 1'9 sp. gr. CRL'SIUO 

1·58 sp. gr. TOt' 

Wt. - Wt. -WL -% % % % % % 

-- -- -- -- ----
s-oo ..... 17•01 S8"50 55·1Z :!5·18 

1•21 ..... &·.aG .&0.15 20·n U•H 

o-70 ..... "''48 ...05 18·17 ..... 
0•12 ..... 1•88 .a&·OO ·a·2t 20·58 

-- -- -- -- -- --
6•93 ..... 28·87 fo-21 100 ..... 

17'88 2-&·SS 

SCREEN ANALYSIS OF 
THE RAW COAL -.... Wt.% Ash% (inches) 

O~er 2 ... 40'61 26'44 

2-1 ... 80''70 24'6t ------ --- --- --- --- --.- ---
30-60 

)(60 

- ---... 0•48 19•79 4•58 

... 0·~· 92·~ 3·71 

Weigbt of coal treated: J6llb. 
Over-all ash: 2-I·SS %· 

---
2t·S2 

20•7-1 

There Is some hoPe Of econOmic cleaning, 
over 71% of 18% ash clean coal being 
obtainable, but tbe recovery at lower ash 
percentage value is disappointing. 

1•40 }4•86 s·as 60'28 20·89 

t·45 82'02 11•69 39•)1 28•03 

1'60 46•16 IS·M 25•97 26•42 

)•65 67•96 16•60 18"17 27·89 

1"68 65•20 16·~ 6'98 29·30 

1•62 71•18 17•88 oil oil 

1•62 28•87 40'21 1-t ... 16.85. 22"59 

.. .. t~l ... 7•48 20•77 .. 

.. .. .. t~t ... ll-41 20"84 

.. .. .. 1-SO·.mesh 1'88 21"04 

.. .. X SO-mesh 1•12 lll·OO .. 
• ... .. 

Total ... 100 2<•83 



G. 59 
Float at Float at Float at Float at 

Float at 1•46 sp. gr, 1·60 sp. gr '1:65 sp. gr. t·68 sp. gr. RAw Co.u 
CRUSHED 

Stn \"40 •P· gr. 'Sink at Sink at Sink at Sink at TO •• finches} 1'40 sp. gr. 1'46 sp. gr. 1'50 I>P· gr. t·66 sp. gr. 
JHARIA WEST I, NORTH 

VIII SEAM 
Wt. Ash Wl Ash WL Ash Wt. Ash Wt. Ash Wt. Aoh Wt. Aoh 
% % % % % % % % % % %" % % % 

-- -- -- -- -- ---- ---- - -- -- -·--·-· ... 10'10 14'28 o·5s 20·ss 10•98 24·95 8'72 29·U 13'34 39•00 47•65 26'03 

l- SO·mesb n·M 11'25 &·32 2'l'l7 6•26 24•85 1'97 28•50 7•70 44'80 sz·so 24•08 

X SO·mesh ••• 12'42 u·os 8•24 20"68 1•48 25•80 1·04 81·36 2•88 «·45 19•46 18•81 

' . -- -- ---- -- -- -- -- -- - ---- ----
Totals &: 

Averages 68•16 12·00 19•00 20"88 17•66 24-98 6•78 29•30 28•87 41"45 ' 100 28•96 

• 
Cum. ash% 12•00 15•11 17•60 18•63 28·96 

Jll(AMPLES OF CLEANING POSSIBILITIES SCREEN ANALYSIS Of 
THB RAW COAL 

Cl.BAN CoAL MtDOLINOS RltJICTIONS 
Stu: Wt.% Ash% (inches} 

RESULT OF SCREENING 

"f· gr. Amount Ash Amount Ash "f" gr. Amount Ash Over 2 ... 82"00 28·oo 
o cut. % % % 'Yo o cut % % .. 2-1 ... 28·88 28•85 - --- --- --- --- ---------

THE SO·MESH MATERIAL 

RAW COAL 

Stu 1•45 SS·l6 12•09 48•47 2S•81 t·57 28"87 41•45 '1-l ... 4.'67 28•70 

52·25 15·h - l.-t 4'67 28•25 1•50 24•88 26•15 .. .. .. ... ( md.b) Amount Ash 
% % 

1•66 89•90 17'60 6"78 29•80 .. .. .. t~t ... 2"88 • 25•90 

80-00 ... 0"64 u·so 1•57 76·68 18•68 nll ·nll .. " .. 1-30-mesb 1•87 !0"00 

XtiO ... 0"59 \7"9~ x 80-mcsh ... l"ZS 1~·88 

. 
Total 100 ... 



G. 134 Flo:at at FJaat at Float at Float at 
Float at 1'4.? sp. gr. t·50 sp. gr. t·r;s sp. g. 1'58 Sp. gr. 

JHARIA CENTRAL I, NORTH S1zt:: 
1·.&0 sp. gr. Sink at Sink at Sink at Sink at 

{Inches) 1·40 sp. gr. 1•46 sp. gr. 1'50 sp. gr. 1•55 sp. gr. 

VIII SEAM 
Wt. A•h \Vt, A>h Wt. A•h Wt. A•b WI. A•b .. ,, .. .. % .. " .. . . . . ,. .. ,. .. .. ,. ~ ~ 

-- -- -- ---- --1- -- --
1-1 '" •·oo 11'70 s·os 16·30 ;•.&3 21"-&0 D-81 25•67 5•80 2D-70 

I -I "' 3•85 8·76 1'85 16·05 2•02 20"70 3•32 24·20 ,..., 27'05 

l-SO·mesh 7•49 4•05 1•37 15•55 1'53 19•50 2'08 2.&·85 2•25 28·00 

x -so-mesh 4·72 •·oo o·o; 15•80 o·oo 17•05 o·o; 24•12 0•45 20•10 

-- -- -- ---- -- -- -- --
Totals & 

Averages 20·60 7•08 s·o2 16•28 12·54 20•82 16'78 25•17 10'70 28•75 

Cum. ash f' 7'08 o·85 13'12 "16•55 _J.S·U 

RESULT.OP SCREENING THE SO-MESH 
MATERIAL 

EXAMPLES OF CLJJANING POSSIBILlTIES 

RAW CoAL CausiiED COAL 

' 
SIZE 

(mesh) Amount A•h Amount 
% % % 

------ ---
so- 60 ... 1•07 12·10 .... 
x-60 ... 1'68 16·05 .... 

Weight of coal treated laB lb. 

Over-nil ash: 28•03%. 

--
A>h 
% 

---
16•65 

1s·oo 

As this showed some promise, the test was 
extended to sp. gr. 1•70. Making one cut at 
1•68 we get 60·60% of clean ( 18•44% ash) 
coal and 30'31% rejection wfth 4t·06% ash. 

Ct.BAN CoAL 

sr, gr. Amount A•b 
o cut % % 
-.-- ------

1•40 20•66 7•08 

1•45 20•53 o·85 

1·so 42•12 13•12 

1•55 68•90 16•55 

1•58 69'69 18•44 

1'70 86'40 21•87 

MIDDL1NGS R8J8CTJONS 

AmoUnt A•h Sp. gr •. Amount A>h 
% ·% of cut % % 

------ --- --- ---
65•74 26•52 1"70 13•60 50•40 

56•82 28•13 
" " " 

44'28 80•17 
" " " 

27'50 33•27 
" " " 

16•71 36•17 
" " " 

ruL nil 
" " . I .. 

Float et 
t·;o sp. sr. Sink at RA.W COAL 

1'70 sp. gr. CRtiSHED 
Sink at TO I" 

1·~ sp. gr. 

Wt. I A•h Wt. "'" \\'L A•h .. .. .. • . .. • ,. ,. ,. ,. .. .. 
-- -- -- -- -- --
11•45 36·80 8'11 S2·t5 52"23 20-37 

3·05 35•20 2"8< 50· 55 21"02 28·2; 

O•B< ss·oo 1•37 45·45 17'83 17•96 

o·.n 33'60 1':>3 .f,5·20 8·92 10•8, 

-- -- -- -- -- --
US·71 36·17 ts·oo SO: tO 100 

21"87 25•57 25•57 

SCREEN ANALYSIS OF 
THB RAW COAL 

S1:EE W,t.% Ash o/o (inches). 

Over 2 ,., st·ss 26•35 

2-1 •" 21•07 26•17 

1-l ... I 16•02 27•10 

l-1 '" 12•47 27•15 

1-l ... 6·53 . 23•15 

1-·so-mesb 7•13 13•50 

X- 3()-mesb ... 3'65 13•85 

Total ,,. 100 



G. 144 Float at Float at Float at Float at 

JHARIA CENTRAL I, NORTH 
Float at t·4& sp. gr. t·so sp. gr. t·M; sp. gr. 1•58 sp. gr. RAw CoAL 

1--lO sp. gr. Sink at CRUSHED 
SIZE Sink at Sink at Sink at Sink at 1'58 sp. gr. TO l' 

(inches) t·.a.o sp. gr. 1'45 sp. gr. 1'50 sp. gr. t•f.U sp. gr. 

VIII SEAM 
Wt. Ash Wt. Ash Wt. Ash Wt. Ash Wt. Ash Wt. Ash Wt. Ash 
% % % " % .. " " % % ·% " % .. 

" lo ,. ,. ,. 
" -- -- ---- -- -.- -- -- -- ---- ----

l-t ... 2•07 10'45 6•&8 16·58 o·ot 20•00 13•57 25·01) 0'22 zs·os 23•70 so·os 64•76 28·80 

t-1 ... 1•85 8'20 t·OO to·so 2·5t 20'80 s·oa 25•01) 1"&1 28"77 o·os so· .as 17'27 27·07 

l-SO·mtsh s·o4 4'58 1•16 15•46 l·O~ 20'85 1'38 2-l•-10 o·7s 28·.&7 3•20 40"05 11'51 21•02 

x -SO·mcsb 2•85 -1'10 o·.ao u;·oo 0·02 17•08 o·.as 23•30 0•40 26·35 1•66 43'27 6·-u 18•07 

-- -- -- -- -- -- -- -- -- ---- -- --
Totals & 

Averages 10•71 6•27 10'16 16•33 13·82 20'76 18•-18 2-l·D6 12·2-J.. 28•83 S-i·SO su·n 160 

Cum. ash% 6'27 11•1-1 u·us 18·.&5 20•31) 26•07 26•07 

RESULT OF SCREENING THE SO· MESH 
• MATERIAL EXAMPLES OF CLEANING POSSIBILlTIES SCREEN ANALYSIS OF 

THE RAW COAL . 
RAW COAL CRUSIIED CoAL CLEAN COAL hhDDLil'IGS 

Su£ 

REJECTIONS Stz& 
(inches} 

Wt. o/o Ash% 

(mesh)· Amount Ash Amount Ash ., •' % 
.. ,, .• N 

--- ------
Sp. KT· Amount Ash AmoUnt Ash Sp. gr. Amount Ash Over 2 ... 35·5-l 27'12 
of cut " % '·' .. o( cut " " " " 

,. 
" " ------ ------ .2-1 ... 28·07 26•80 ---

so-oo ... 1•06 15•10 2•07 18•50 1·-10 10'71 6•27 5-1·70 23·16 t·5s 3-l·SD 39·-ll 1-l ... 16•70 27'30 

X-60 ... 1•07 19•70 2•43 19'08 t•.fo5 20'87 11'1-l U•S-& 2.fo•72 .. .. .. 1-t ... 9·7-& 26•80 

t·so 3-1•60 a·o8 30•72 26·50 .. .. .. t-1 ... 4•27 u·oo 
1•55 63•17 18•-&5 12•2-l 28•83 .. .. .. l-30-mesb ... s·ss 16'60 

Weight ol COill treated tn lb. 1•&8 o5·n 20•30 nil nil .. .. .. X- 30·lnC3b ••. 2'13 17'60 

0\"cir-a.ll ash: 28'82%. 
Total ... 100 

Not a promising ~ult. 



"' CXI 

G. 163 Float at Float at Float at Float at 

Float at l·.f.S sp. gr. 1'50 sp. gr. 1·55 sp. gr. t·as sp. gr. 

JHARIA CENTRAL I, NORTH S1zr: 
btU sp. gr. Sink at Sink at Sink at Sink at 

(Inches) 1·40 sp. gr. t·-15 sp. gr. 1·00 sp, gr. 1.55 sp. gr. 

VIII SEAM 
WI. .Uh Wt. .Ub \Vt. A<h "''·I A<h 

Wt. A<h 
w ., .. .. • .. . . .. . .. ,. ,. ,. .. .. .o '" 

,. .. 
-- -- -- -- -- -- ---- -- --

1-1 ... 3·07 10·15 G1J5 15·10 571 20'10 ft•24 24•75 4•32 2$•95 

1-1 ... s·so 7·00 2'60 16·20 2•26 10·50 3·59 2.t:80 t·Gl 29•00 

l- 30-m~h 7•27 5·05 1·61 )6•10 t·53 10•30 2•07 23"15 ]•11 2S•05 

X 30-mesh •.. 4·37 5•70 O·GS u·oo .... 20•60 .o·u; 23•80 o·,a; 25·-&o 

-- -- -- -- -- -- -- -- --
Tot alii & 

Averages 10'20 6•70 11•03 15·00 lO·U UJ·Ut u·s; 2.&·oi3 ;·.'it 28'80 

Cum. ash ~~ o·;u O·I!O ·1:!•3.& 15·112 17"20 

RHSULT OF SCRBENJNG THE 80-MESH 
MATERIAL EXAMPLES OF CLEANING POSSIBILITIES 

SIZH 
(mesh) 

RA-W COAL 

,o ,o 
Au~~untl Ash 

----1---
30-00 

X GO 

2·15 117·80 
2•-12 :!2•80 

Weight of coal treated: 16-1 lb. 

Over-all ash:. 27'00%-

CKliSIIHD CoAl. 

Amount 
" .. 

4•855 

Ash 

" .. -I 20•20 

~2·35 

Thcrc is some slight bopc of economic cleaning. 
· Hoat-and-sink analysis has been ex tended up to 
sp. gr. 1·70. 

CLt::AN COAL 

sr .• ,. Amount A<h 
o cut .. % ... 
---- --- ---

1"-10 111'20 0·7U 

1•45 30"23 {1•80 

1•50 40•37 12•84 

1•55 55•24 15'62 

1•58 62'75 17•20 

1:70 83'15' 21'51 

MIDDLINGS Ht::J~CTIOS$ 

Amount A<h sf' •'· Amount Ash 
" " o cut " % " .. " ------ --- --- ---

63•()5 25·93 1'70 16•8:J f)-1'54 

52•02 28·10 .. .. .. 
42•78 30•)(} .. .. .. 
27•0)" 33·Hi .. .. .. 
20'40 34•76 .. .. .. 

nil llil .. .. .. 

Float at 
l.iO sp. gr. Sink at RAw CoAL 

Cal.Tsut:D 
Sink at t·iu sp. gr._ 

"' I" J·:.S sp, p-. 

Wt. A<h ~~··j ~·· Wt. A<h .. . . . . .. .. .o .... . . .. 
--- -- ----
12"0-1 34•95 o·so 15s·or. 49'63 31':!2 

.a.·u 34'25 3•51 5.&·00 :n·ss 2i·i0 

2·9t 34·70 2·00 52' 50 tO· IS 21•63 

t·U 3-1.•80 t·H 5·1"10 D·il 21"24 

-- -- -- -- -- --
:m·.ao 1-1"76 16•85 5.&·54 100 

l".'H :!7•06 27·66 

SCREEN ANALYSIS OF 
THE RAW COAL 

SIZE Wt.% Ash% (inches) 

Over 2 ... 28'06 28•70 

2-1 ... 22"26 20·01) 

1-l ... H>·SO 26•16 

1-t ... 12•50 26•35 

1-l ... 7•62 24•20 

~ -30-mesh 8·23 18'20 

x 30-mcsh ... 4•57 20'50 

Total ... 100 



G. 70 

JHARIA FIELD, WEST II 

IX SEAM 

RBSUI.T Olf SCREENING 
THE SU·MESH MATERIAL 

S1n: Amount A•b 
( Uicsh) . % .. 

30-00 ... Q·{K)5 16·80 

X 00 ... 0'903 20·10 

. 

Float at Float at Float at 
Float at 1'50 sp. gr. 1'55 sp.' gr. 1'58 sp. gr. Sink at RAw CoAl. 1'45 sp. gr. Sink at Sink at Sink at 1'58 sp. gr. 

Ssu 1'45 sp. gr. 1'50 sp. gr. 1'55 sp. gr. 
(inches) 

Wt. A•h Wt.. Ash Wt. A•h Wt. ·Ash Wt. A•h Wt. A•h •• % .. ., % % % ., 
% % % •• .. .. . . .. . . 

-- -- ---- ------ f-- -- --I--
Over 2 ... 5'42 15'35 17"30 10'75 o·n !WOO 4'72 ,27'85 0'72 20'75 48'38 22'05 

2-1 ... 8'20 14'70 10"55 20'20 6'11 24'85 1'67 28'20 4'30 ss·so 25'83 23"85 

1-l ... 2'08 a-so 5"28 20'00 3'38 24"65 1'26 28'00 1'05 84.'.a5 18'89 23'08 

1-i ... 1'23 18'75 2'07 18'85 2'12 22'80 o·os 26'70 1'55 37'60 7'02 23'73 

1-t ... 1"01 11'70 0'82 10"60 0'70 24'10 0'34 28'00 0'88 -16'80 3'75 25'46 

1-SU-mesh ... 1"87 7'75 0'45 111"00 0'48 23'80 0'24 27'00 0'48 40'50 s·n 18'48 

X SO-mesh ... 1"18 7'"70 0•18 21"50 o·ts 2t"20 o·oo 30"011 o·28 50"20 1'81 17"01 

-- --- -- --
1s·os \2t·.ts 

1- --- -- --
Totals & Averages 15"00 1S'3ol 36"71 10"87 0"26 27"50 1 o·n 

1 
33·75 100 23"06 

Cum. ash% ... 13'3·1 I 17'8{1 l0'62 20"53 23"0ft 

EXAMPLES OF CLEANING POSSIBILITIES 

CLKAN COAL l'hDPLIKGS REJI!.CTIOSS 

' Sp. gr. Amount Asb Amount 
of cut % .. ., .. , . 
--- --- --- ---

1'-.15 u·ou 13"3"- Gt·oo 
1'60 52•70 17"8{1 28'19 

1•55 71•63 19"62 9•26 

1•JI8 so· so 20·ss nil 

A•b Sp. gr. 
~~ of cut 

--- ---
22"31 1'58 

26'.&8 
" 

27'50 
" 

nil 
" 

Amount .. .. 
---

ID·ll 

" 
,. 

" 

.AJ;b .. . . 
---

33•75 

" 
" 
" 

Over·all ash : 23·06~~. 

A promisingly high recovery of ckan coal 
but the ash reduction is not gnat, 'Kt another 
test was made after crushing to l"' size; foT 
results see report G. 70(a) • 



G. 70(a) Float at Float at 
F1oat at t·~ sp. gr. l'¥J sp. gr. 

JHARIA FIELD, WEST II 1'45 sp. p-. Sink at Sink at 
SJZE t·~s sp. gr. t·;iO sp. gr. 

(inches 
IX SEAM 

Wt, -"b Wt. -"b Wt. A<b 

" 
,, ,, ,, ,, .. ,. ,. .. , . ·' ,, 

SPECIAL TREATMENT CRUSHED TO 111 PRIOR TO TEST ---- -- --1-
1-1 ... 10"10 13"48 11'46 to· .so 10"63 2.&'10 

l- 30-mesb ... 11'80 10'56 .... 10•30 o·so 23'66 

X SO·mt'Sh ... a·o.a 0"33 3'02 18"00 2"12 23"70 

---- -- -- -- --
Totals & Averagt'S 30"03 11'22 20"78 19"22 10'05 23"01 

Cum. nsb% ... 11'22 l·NO 17'06 

EXAMPLES OF CLEANING POSSIBILITIES 

RESUI.T OF SCREENING CLEAN CoAL 
THE SO-MESH MATERIAL 

l\IIDPLJS<lS REJECTIONS 

' 

Sru Amount A<h 
(mesh) % " ,, 

Sp. Jrr. Amount A•h Amount A•h Sp. gr, Amount Ash 
of cut % " % " of cut " " " " " " --- --- --- --- --- --- --- ---

so....:.oo ... 8•20 18•84 
1•45 30•03 11'22 40'45 22·SZ )•58 20'52 41'70 

x oo· ... .s·oo 10•20 
1'50 50'81 14'49 28'67 25·H .. .. .. 
)•55 69'86 17•06 0'62 28'45 .. .. .. 
1'58 70•48 18·4.4 nil nil .. .. .. 

Float at 
t•;,s sp. gr. Sink at RAW COAL 

(R\:;:;uED 
Sink at 1'56 sp. gr. 

TO l' 
l',.j5 sp. gr. 

Wt. A<h \\'t. A>b Wt. A<b .. ,, • .. .. • .• ,, 
" .. M .. 

-- -- -- ---- --
6"17 ..... 11•70 tt·to 40"21 25"35 

3'20 28'52 6'91 43"32 33";)1 22'10 

1'25 28"10 2·ss 40"70 17'28 to·u 

-- - ------ --
0'02 28'.&5 20'52 .u·;o 100 23"21 

18"4-i 23"21 

Over-aU ash : 23·21 %· 

More promising result by crushing tbn~ 
ns received. 



G. 80 Float at Float at Float nt 
Float at 1'46 sp. gr. 1'50 sp. gr. 1'55 sp. gr. 

JHARIA FIELD WEST I, NORTH 1'40 sp, gr: Sink at Sink at Sink at 
S11!E t·.ao sp. gr. 1'-15 sp. gr: t·Uo sp. gr. 

( inclf't!s) 

IX 'SEAM - Wt. Ash Wt. A•h Wt. A•h Wt. A•h 
% '' " % '}0 .. % 

,. .. .. .. .. 
-- ------ -- ------

Over 2 ... 3'72 11'72 28•85 14'72 10'74 20'30 2'D2 24'50 

2-1 ... 3'18 18'82 0'02 16'80 6•(}2 20'60 1'80 25'80 

1-'! ... 1'59 12'65 s·ts 15'65 2'82 20'65 .... 25"20 

1-t ... 0'82 11'30 1'01' 15'50 t·oo 10'87 o·so 2-1'30 

t-1 ... o·oo 8'30 0'20 15'50 0'26 ]{)'35 o·1o 23'70 

l- 30-mcsh ... 0'05 0'50 0'15 15'55 0'10 10'25 0'10 2,i'l5 

X SO-mesh ... 0'40 -1'05 o·oo 15'35 0'07 18'35 O'O,i 22'00 

-- ---- -- -- -- ----
Totals & Avcrl'\~CS 11"41 n·ss 42'U 15'25 30'67 20'3 o:os 2-l'OO 

Cum, ash % ... u·ss. 1·NS 16'58 17'14 

. 
EXAMPLES OF CLEANING POSSIBII.ITIES 

CLEAN COAL MIDDLINGS RE1£CTIONS 

RESULT OF SCREENING 
THE SO·MllSH MATERIAL Sp. gl', Amotmt A•h A1nount A•h Sp. gr. Amount A•h 

of cut 
,. 

" % .. of cut " •. .. " .. ,, 
" 

S1ZJt Amount Ash --- --- --- --- --- --- --- ---
(mesh) .. ., ,. .. t·.ao 11'41 11·38 8-1'18 18'62 ]•58 .a.·u -10'61 

S0-60 ... o·ss 15•05 
t·-15 53•l'l2 .14'4!1 41'77 22·04 

" " " 
xoo ... 0'4-1 18•65 

1'50 8-NU 16'58 11•10 26'66 
" " " 

Nt5 D0· 57 17'14 5'02 ~-77 " " " 
}•58 ()5•59 17"75 nil nii . " " 

Float at 
l"iiS sp. gr. Sink at 'RAw CoAt. 1'58 sp. gr. Sink at 
t·55 sp. gr. 

\Vt. A•h Wt. A•h Wt. 
" " " " " " " .. " 

,, 
-- ---- -- --

2'62 20'10 1'1>1 ss·&s 50'49 

1'38 28'55 1'18 -t2'40 23"08 

o·&2 28"50 o·oo so·os o·to 
0"23 27"25 o·ss 36'10 3'78 

o·oo 28'70 0'25 -12'25 1"74 

0'05 28'{15 0'19 50' 50 1'60 

o·o3 28'20 0'13 65'25 O'R2 

-- -- ---- --
5'02 28"77 .a.·.n .ao·6t 100 

17'75 18'76 

Wei~ht of coal treated! 105 lb. 

Over-all a.sb: 18'70%. 

A•h , . 
" --

18'15 

20'10 

lO'fU 

10'17 

18'76 

16'06 

17'06 

--
18'76 

A promlsin.dy bi&:h recOvery or clean coal 
but the ash reduction is not great. so another 
test was made after crushing to l"' size. For 
results see G. 80(<~). 
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G. 91 

JHARIA EXTREME, WEST II 

H.AZARIBAGH I 

IX SEAM 

HESULT OF SCREENING THE SO·MESH 
.MATERIAL 

RAJV COAL CJlUSHitD Co.u 

Su11: 
(m"") Amount A•h Amount A•h 

% % % % 

--- ------
30-60 ... o·so 10•10 5·76 15•90 

X 00 ... 0•31 12·05 4•52 

Wclsht of coal treated: 103 lb; 

O\·er·all ash: 24•14%. 

]6•75 

Recovery of clean coal is low, but the 
ash reduction is fairly high. 

FJoal at Float at Float at Float at I Float at t·.f5 sp. gr. 1•50 sp. gr. 1•55 sp. gr. 1·,:)8 sp. fl"· Sink at RAw CoAL 
(Rl'!IIU:D 

t·-to "P· gr. Sink at Sink at Sink at Sink at u;s sp. gr. 
TO I" 

SIZE 1·40 sp. gr. 1·-ta sp. gr. 1·50 sp. gr. 1·55 sp. gr. 
I inchMio) 

Wt. A•h WI. I A•h Wt. i A"' Wt. I 
,-\_<;h Wt. A•h WI. I A"' Wt. .J.sh . 0' ~;. 

.. .. I . • .. . · . . . ., . . . .. .. . .. • .. .. .. . . . 
-------· -- -- -- -- -- ----- -- -- -- -- -- -- --
1-1 ... 4•35 IO·SO 6·50 U·O-I 7·80 to· so 71l5 22·i0 o~·oo 1 ~·so to·;o so·os 50"(){) 27"16 

1-1 ... 3•70 i•tU 3·15 16·00 2•lll to· so a·os 22•00 ]·30 ! 20·80 7""8 30·60 21-os 2.fo·SO 

i- 30-mc:-sb 'j·r,G [)•20 2·:U J.l•74 1•20 10•15 1"6' 23·10 o·o; 1 2o·so 5·08 ! 4(1·~ 18•69 19•42 

' 
X SO-mesh .•• (>"19 3·00 t·:!D 12'60 0'51 17•85 o·.u 2:NO o·.ao 2..1"85 ::N2 .fo3•50 10·28 to·es 

-- --

=I"··· 
-- --

12"13122·72 

-- -- -- ---- --
Total-5 & 

u·;o lto·oo A,·era~es 20'20 6·62 'j•.fo2 2N15 3"'68 30·60 100 24•14 
I 

Cum. 4~h % U·52 0'62 l'l:IO H·a; ta·oo 24·H 

EXAMPLES OF CLEANING POSSIBILITIES SCREEN ANALYSIS OF 
THE RAW COAL 

CLJI:AN' CoAL AhDDLINOS REJECTIONS StZit Wt. % Ash% (Inches) 

Sp. gr. Amount A>h Amount A•h Sp. gr. Amount A•h Over 2 ... 77'61 26·5t 
of cut % % % 

., 
of cut 

., 
% ,. 

" 2-1 ... u·oo 22•20 --- --- --- ------ --- --- ---
1•40 20•{12 6·52 44•40 20·33 1'58 34·68 30·66 1-l ... 3"21 21·85 

1•.J5 34•07 0'62" 31·25 22•77 .. .. " 
i-l ... 1'0-l 20·00 

1·50 .j5•i7 12•16 10•55 24'67 .. " .. l-1 ... o·72 15•35 

1·55 57•00 14•37 7•42 27·85 .. .. " 
i-30-mesh 0'02 o·oo 

1•58 65·32 15'00 nil nil .. " .. X 80·mesb ... 0'70 12•30 

I Total ... 100 



G.129 

• JHARIA CENTRAL II, NORTH 

IX SEAM 

RESULT OF SCRBHNING THE SO·lll!SH 
MATURIAL ' 

R.\W COAL CRUSIIItD CoAL 

.Silk ---· 
( tnt'Sh) Amount A•h Amount A•h 

% •. .. % .. ,. 
- --- --- ---

ao-- 011 ... o·as ll·SS s·so Hi·SO 

X 00 ... o·.as 12'30 3•37 

W~it;ht of coal trcah.'<l: 182 lb. 

0\~r-alt ash: 22·65%. 

16'00 

There is some slight hopo of «anomie 
cleaning, 

Float at Float at Float at Float at 
Float at 1'46 sp. gr. 1•50 sp. gr. 1·65 sp. gr. t·ss sp. gr. Sink at RAW COAL 

(RUIHKD 
1'40 sp. gr. Sink at SiiJ.k at Sink at Sink at t·58 sp. gr. TO ... 

Srzx 1·40 sp. gr. t·.au sp. gr. t·5o sp. gr. 1•55 sp. gr. 
(j.nchcs) 

Wt. A•b Wt. A•h Wt. A•h Wt. A•h 'Wt. A•h Wt. Ash Wt. Ash 
% % % % % % 

., ,. ., •• % % % % % % 

-- -- -- ---- -- ---- -- --------
t-l ... 5•58 11'76 0•77 17•00 1.3·57 20•50 16•22. 25•00 6·76 30•75 O·~~ 38·00 oo·st 24:37 

l-1 ... 3•28 9'70 S·O.& 16•55 3•83 20•05 3•38 25•65 2•12 30·05 2•02 37•67 18·67 22•77 -
l- SO·n'iesh 5·&3 5•70 1'-12 15•80 t·OO 10•70 1'75 2&•50 1•03 20·56 2'20 so·oo 18·92 18•22 

x 30-mesb ... 3•67 5•30 o·oo 16•10 0•72 19•60 o·M 2-l·OO o·so 28·85 l·OD 43•10 7·q 16•45 

-- ---- -- -- ------
10•271= 

-- ---- --
Totals & 

A'•ernges 18•06 8'21 u·o2 16•76 20·11 20'47 20•99 25•71 15•66 88•52 100 22•65 

-
Cum. ash% 8•21 12·08 16•26 - 18·22' 10•71 22•65 

EXAMPLES OF CLEANING POSSIBILITIES SCREEN ANALYSIS OF 
THE RAW CO"-L 

CL1tAN CoAL MtPDLtNGS. REJI!CTIOMS 
Su:a. - Wt.% Ash% . (inches) 

Sp. gr. Amount A•h Amount A•b Sp. ~-~ Amount A>h Over 2 · ... 64•72 22•10 
of cut % % % % of cut % % 

2-1 ... 20·m~ 23·10 ------ --- --- --- ----------
]•40 u~·oo 8'21 66·0~ 22·M 1•58 15'66 38•52 1-1 ... 7•68 22·00 

1•45 32'08 12•08 51•37 2·1'tl0 " " 
1-l ... 3'12 23•00 

" 
1•50 5800 16'20 31•20 27•26 " 

1-1 ... 1•42 19•45 
" " 

}•55 74'08 18•22: 10•27 30•42 
" 

•-30-mesh 1•88 ts·ss 
" " 

1•58 M·85 19'17 nll nil " 
X SO·mesb ... t•IG 12'40 

" " 
Total ... 100 



G. 131 

JHARIA CENTRAL II, NORTH 

IX SEAM 
(Bottom) 

RESULT OF SCREENING THE 30-MESH 
MATERIAL 

~AW CoAL CRUSHED COAL 

SIZE 
·(mesh) Amount A•h Amount A•h 

% % % % 
--- --- ---

30-60 ... o·os 16·DO 4•00 21•25 

X 60 ... 0•42 17•35 

Weight of coal treated: 100 lb. 

Over·all ash: 28·62%. 

4•51 21•67 

Not a promising result, except perhaps for 
production of clean co~l plus middlings. 

F1oat at F1oat at Float at 

Float at 1•45 sp. gr. t·so sp. gr. t·~.i sp. gr. 

J•40 sp. gr. Sink at Sink at Sink at 
SIZE t·4o sp. gr. 1·45 sp. gr. 1'50 sp. gr. 

(Inches) 
-----

Wt. A•h Wt. I A'b Wt. A•h Wt. A•h 
• .. .. . . . . . .. ,. .. .. . . ,. .. .. 

-- -- -- -- --- -- --
1-1 ... r:u 12'76 2•62 17'50 o·ss 22't.l(j 1-N2 2S'l5 

1-1 '" 1'55 s·oo 1•52 16•00 3·45 21"00 5•31 26'00 

l-30·m~h 3'4U 5•65 1'28 H·05 1'70 20'00 2'76 25•-&5 

X SO·mesh ... 8•32 5•55 0'71' 10'05 0•85 21•10 o·o.a 25•05 

-- -- -- ----~ -- --
Totnls & 

Averages 0•60 7•00 6·13 10•65 u;-u 21•08 23'.&3 25'U 

Cum. nsh% 7•00 )0•80 16'33. 20·23 

EXAMPLES OF CLEANING POSSIBILITIES 

CLEAN CoAL MIDDLINGS - It EJECTIONS 

sf' "'· Amount A•h Amount A•h sr·"'· Amount I A•h 
o cut .. .. .. ., o cut .. .. ,. ,. ,. ,. ,. ,. 
--- --- --- ---~ --- --- --- ---

1'40 D·OO 7•06 58' 50 24•75 1•58 31•()0 42'22 

1•45 15'73 10•80 52·37 25•70 
" " " 

1•50 31•14 16'33 so·oo 27•25 
" .. .. 

1•55 5,1·57 20•23 13·53 30•42 ' .. .. .. 
1•58 68·to 22•25 nil nil .. ' .. .. 

'Float at 
t·5S sp. gr. Sink at RAW Cou 

(Rl1$Ht;D 

Sink at t·as sp. gr. TO j" 
l:J5 sp. gr. 

WI. kh Wt. kh Wt. A•b . • ~ . . "' . . .. ,. ,. .. ,. 
-- -- -- -- -- --

7•50 30·45 17'2D 42•27 52•39 30•-1.6 

3·27 30•55 1'11 41•00 22·87 29'23 

2'11 30·15 •·so -12'77 10•28 2!)•50 

0'65 30•35 2·ut -15•17 8•51 21'02 

-- -- -- -~-- -- --
13•53 30'42 31·00 .a2·22 100 28'02 

22•25 - 28•02 

SCREEN ANALYSIS OF 
THE RA \V COAL 

SIZE Wt.% Ash% (inches) 

Over 2 '" 46•75 28•.(0' 

2-1 '" 32·05 28•00 

1-! "' 10•i7 20•20 -
i-l ... 6•52 26'75 

l-1 ... 1•()6 27•20 

l-80-mesh 1'90 17•35 

X SO-mesh ... t·05 17'05 

Total "' 100 



G:. 147 

JHARJA N.E.I, NORTH 

IX SEAM 
(Special) 

RRSULT OF SCREENING THE SO·MESH 
MATERIAL 

RAw Co.u. CRUSHED CoAL 

SIZE 
(mesh) 

Amount A•h Amount Am 

so- 00 

X 00 

% % % 
--- --- ---

... 1'3' 12'10 4:02 

... 1•67 16•85 7•72 

Weight oJ coal treated: 172 lb. 

0V'tl'"all ash: 23·63%,. 

% 

---· 
10'60 

17•00 

Tbuo is some hope of economic cleaning. 

Float at Float at Float at 
Float at 1•45 sp. gr. t·so sp. gr •. 1•66 sp. gr. 

1•40 sp. gr. Sink at Sink at Sink lit 
SIZE' ' 1'40 sp. gr. 1·45 sp. gr. t·so sp. gr. 

(Inches ) 

Wt. A•h Wt. A•h Wt. Ash Wt. Ash 
% % % % % '% % % 
-- -- -- -- -- ---- --

l.-l ... 3•86 10'25 0•21 15·00 10•67 20·55 12·30 25•80 

l-1 ... 3•71 7;66 S·M 14•60 3•28 19;80 S:so 24·65 

l- SO-mesh 0·7l •·oo 2·20 14•85 ]•75 10·10 1·05 23·00 

X SO-mesh .•• 4•41 o·2o 1·03 12·50 0·73 ]8•85 0•70 2-1·50 

-- --·--- ---- -- -- --
Totals & 

Averages 18'68 6'66 16·80 15·2-t 16"34 20'17 18;63 25·SS 

--.----
I Cum. nsb% 6•66 10'62 13•6{1 16•80 

EXAMPLES OF CLEANING POSSIQJLITIBS 

CLEAN COAL MIDDLINGS REJEC~IONS 

' 
Sp. gr, Amount A•h Amount Ash sr .... · Amount Mh 
of cut "% % % % o cut % % . 
--- --- --- --- --- --- --- ---

biO 18•68 6•66 on· so 21·66 1·58 22'02 42•86 

]•4.5 31•76. ]0•62 43•22 24•01 
" " " 

1•60 51·i9 13•60 !6·79 2CN2 
" " . .. 

]•55 60•82 16·80 8•16 28•02 
" .. .. 

]•58 77•08 18'06 nU nil " .. .. . 

Float.at 
1'58 sp, gr. Sink at RAW COAL 

t·fiB sp. gr. CRUSHED 
Sink at TO ... 

t·55 sp. gr. 
' 

Wt. Mh Wt. A•h Wt. Mh 
% % ., ., 

% % ,. ,. 
-- -- ---- --1-

··82 20·00 12•51 43•55 53•45 26•37 

t·oo 20··10 4•08 .n·ao 20·86 23•29 

t·os 28·25 s·st 41'85 16•05 )8•52 

0·35 27•10 ]•52 44•85 8·7-l 18•62 

-- --1--- -- --
"8'16 28"92 22•02 42•86 100 23·53 

18"06 23'53 

SCREEN ANALYSIS OF 
THE RAW COAL 

SIZE Wt.% Ash% (inches) 

Over2 ... 43•00 22•70 

2-1 ... 22•{17 25•45 

1-l ... 18•{15 24•40 

1-l ... 7•12 25•0Q 

l-1 ... .. 4·80 . 21•05 

1-SO·mcsb 4•6!) U·86 

· x 30-mesb ... 2•91 I-&·85 

' 
Total ... 100 



G. 150 
Float at Float at Float at Float at 

JHARIA NORTH EAST I, NORTH 
Float at 1'45 sp. gr. )•50 sp. gr. t·ss sp. gr. t·SS sp. II'· Sink at RAw CoAt. 

C~SHED 1'40 sp. gr. Sink at Sink at Sink at Sink at t·SS sp. gr. I" 
SltK 1'40 sp. gr. 1'45 sp. gr. b~sp.gr. )·55 sp. gr. 

(inches) 

SPECIAL SEAM 
Wt. A•h Wt. A•b Wt. A•h Wt. Aoh Wt. A•h \\'~. A•h Wt. A•h ., o• ., 0' o• .. o• .. 0' % .. 0' .. ., ,. ,. ,. • o .o ,. ,. ,. .. .. .o .. •0 

IMMEDIATELY BELOW X SEAM -- -- -- ------ ---- ------ -- -- --
1-1 ... .a·s; to·oo triO 16'31 .... to·ss U·63 2.f.•73 j•)! 29·73 14•2.1 42·-&i :;o·M 26'30 

1-1 ... f•26 7"02 .... )6•00 2•55 10·08 3•18 2-1"04 J·DG 20•17 3'82 u·o.& tS·H 22·!"-8 

l-30-mesh 6•82 ...... o ]•60 15·U )•21 19•17 1' .. 2.&·05 1110 28•82 2·5S U·SS t6·0g 17·11 

X 30-mesb .•. 3•20 3·75 o·;a 13•12 0•47 1o·s; o·oo 21·00 o·ss 26·00 1'32 43•50 o·s:, 16•33 

10·241 6·H 

-- -- -- -- ·----

w·••l•··" 
-- -- -- --

Totals & 
Avcra,;e3 u·70 15'99 13•32 ]9•73 20·31 2-&'ii 21•0] 42•31 100 23•55 

Cum. nsh% o·u tO·!i9 13'10 1R·50 18·28 23·55 

RESULT OF SCREENING THE SO· MESH 
MATllRIAL . EXAMPLES OF CLEANING POSSIBILITIES SCREEN ANALYSIS OF 

THB RAW COAL 

RAW COAL CRUSIIED COAL Ct.ttAN CoAL 1\ltDDLI:WS REJECTIONS SIZE Wt.% A•b % (inches) 
----

SIZE 
(mesh) Amount Ash Amount A•h ., ., 

% 
,, ,. ,. .. Sp. gr. Amount A•h Amount Ash sr <'· Amount A•b Over 2 ... 42•34 23·35 

of cut % 
., 

% % o cut % % .. 
2-1 ... 21'54 25•85 --- --- --- --- --- --- --- --- --- --- --- ---

80-60 "' t·OD 1:1'05 3•42 ]6•45 1'40 19•24 O·H 58•85 22•15 1'58 21•01 42'31 1-1 ... 13•87 24•60 

X 60 ... 1•10 10•40 s·.as 17'03 1•45 34'00 10•59 4.J.•09 24•22. 
" " " 

1-1 ... 0•40 25•05 

1•50 47'32 13•16 30•77 26•16 
" " " 

1-1 ... 5•33 20•00 

Weight of coal treated: 137 lb. ""1•55 67·63 16•56 10•46 • 29•44 
" " " 

l-30-mcsh 5·15 13•20 

1'58 78•00 18•28 nil nil " 
X 30-mesb ... 2'28 14•35 

"· " Over-all ash: 23•65%. 

Total ... 100 
There is some ho_pc of economic cleaning. 



G. 176 

JHARIA FIELD N.E. I, NORTH 
SIZE 

( inches) 

SPECIAL SEAM 

IMMEDJATBLY BELOW X SEAM 

1-t ... 
( IX·X) l-1 ... 

1-SO·mesb 

X 30-mesb ... 

Totals & 
Averages 

Cum, ash% 

RESULT OF SCREENING THE SO·MESH 
MATERIAL 

RAw CoAL CRUSIIED COAL 

S1:nr: 
( lllt'Sh) Amount Ash Amount Ash 

w ., w % •• .. .. 
---------

30-00 ... 1•38 11•51 .&·12 1(•37 

X 00 ... 0•92 u·us .... 
Weight of coalln!ated: 165 lb. 

Ovar·DU ash : 20·.&6~0. 

16•83 

Then~ is some bor ol economic cleaning. 
68% of 10% ash C03 and ~% of JSG~ ash 
cool ~ius recoverable. ' ' 

Float at Float at Float at Float at 

Float at 1'45 sp. gT. 1·50 sp. gr. t·ss sp. gr. t·ss sp. gr. 

1'40 sp. gr. Sink at Sink at Sink at Sink at 
· 1•40 sp. gr. 1•46 sp. gr. 1•50 sp. gr. t·ss sp. gr. 

Wt. Ash Wt. Ash Wt. Ash Wt. Ash Wt. Ash 
% % % % % " % % •• % .. •• 

-- -- -- ------ -- -- --
·1"48 10•68 8•63 16'90 11•86 10·68 to·os 2(•46 ?·Ot 28•87 

3•48 7·83 3•43 16"97 3·69 20·51 3·07 21•67 1•86 20•00 

7•28 'Jl•32 2•11 15•63 1'77 10•89 2·33 2.&·23 1"20 28·05 

3'70 3•95 0•65 14•08 O·Sl 17•00 o·os 22•38 0•41 26•03 

--1----- -- -- -- ----
' 

10·0S 6·59 u·a2 16'76 18·13 
! 

10•75 26·:!6 2.,·,10 10•61 28•79 

6·so 10•46 13•72 17•30 18'60 

EXAMPLES OF CLEANING POSSIBILITIES 

~LEAN CoAL MIDDLINGS REJECTIONS 

Sp. gr. Amount Ash Amount Ash sy. '"""I Amount 
Ash 

of cut % 0' ., 
% o cut % •' , . ~ 

,. 
--- --- --- ------ ------ ---

1•40 10·03 6•30 7.a·.ao 22•66 1•62 0'48 39•22 

1·o&5 ..... 10•46 59·67 21,•38 .. .. .. 
}•50 61•98 13•72 41•64 26·t2 . .. .. .. 
1 ... 78•:U 17'30 16•28 29'83 .. .. .. 
1"58 88·76 :18·66 4'77 

I 
2'12 .. .. .. 

1'62 93•52 19·35 nil nil .. .. .. 

Float at 
1'62 sp. gr. Siitk at . RAw COAL 

CRUSIIKD 

Sink at 1·02 sp. gr. 
TO I' 

t·58 sp. gr. 

Wt. Ash Wt. Ash Wt. Ash 
% .. % •• % % •• • • -- -- -- --- -- --
s·ot 32•3-l 2•67 38"35 56·75 22'60 

o·ss Sl·OO 1•51 38"2() 18•82 20•07 

o·os 31•95 t·S2 so·oo 16•66 15'84 

0·20 so·st o·os 42•54 7•77 15•08 

-- -- -- -- ----
4•77 32•12 o·.aa 30·22 100 20·M 

10•35 20'M 

SCREEN ANALYSIS OF 
THE RAW COAL 

SIZE Wt.% Ash% (inches) 

0\'Ct' 2 ... o&l·26 21•70 

2-1 ... :wsa 20·65 

1-l . .. 13·35 21•25 

1-i . .. s·so 21•70 

l-1 ... f•65 18•17 

l- SO-mesh 5·UI 12'05 

X SO·mesb . .. 2•30 t2·35o 

Total ... 100 
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G. 178 

JHARIA FIELD N.E. I 
NORTH 

SPECIAL SEAM 

IJIMEDJ.\TELV BELOW X SEAll 

SIZE 
(inches) 

1-i ... 
l-1 ... 
t- 30-mC!b 

x 30-mesh ..• 

Float at 
1'40 sp. gr. 

. 
Wt. A•h 
% % 

--
4•82 10·6-1 

4•50 o·ss 
8•75 .,C•5-I 

4•70 4'29 

Float at 
1'45 sp. gr. 

Sink at 
t·.so sp. gr. 

Wt. Aob .. .. ,. .. 
--
12"21 16'41 

•·os IO·JZ 

2•20 16•26 

0'09 15·&9 

Float at Float at Float at 
t·so sp. sr. 1•55 sp. gr. t·as sp. gr. 

Sink at Sink at Sink at 
1·45 sp. gr. 1'50 sp. ST· 1•55 sp. gr. 

l~t·j ~~· Wt. Aob Wt. Aili .. .. .. . . 
•0 .o ,. .. .. , . 

---- ----
J2•ft7 21·H 8·88 25·31 3·28 2U·67 

3•00 21•63 2•64 25·30 1"17 20•24 

1•52. 21•36 1"15 25•08 o·oo 28•07 

0·50 20·01 0'50 24•30 0•25 27•02 

-- -- -- -- -- ---- --
Totals & 

A\·eragi'S 

Cum • ..,a'ih% 

RESULT OF SCREENING THE.30·~1ESH 
MATERIAL 

RAW COAL 

SIZE 
(mesh) Amount A'h 

% % 
---

30-00 ... 2•61 I3·0:S 

xoo ... 1•07 1B·oo 

Weight of coal treated : 420 lb. 

Over-all ash: 23·90%. 

CRUSHED CoAL 

Amount A•h 
% % 

--- ---
4•71 15•05 

3·51} 17·00 

'A promising result, 'giving 80% of 17'2% ash coal, 
and 85% of 18% ash coal. Even the 73% recovery 
of 16% ash clean coal may be at~ractive, 

... ,,j 0·28 I 
10·48 16•20 17•65 21"43 13"17 25·27 5•00 120•39 

6•23 10•87 13·98 16"01 16•97 

' 

EXAMPLES OF CLEANING POSSIBILITIES 

CLEAN COAL ~fiDDLINGS REJECTIONS 

Sp. gr. Amount A'h Amount Ash Sp. gr. Amount A•h 
ol cut ., ., 

% "' of cut % .. .. , . ,. .. 
--- --- --- --- --- --- --- ---

1'40 22'77 0·23 58•87 21•88 1•62 18·30 52·80. 

1'45 42•25 10•87 30·39 24•64 
" " " 

1•50 uu·uo 13·98 21•74. 27•26 
" " " 

1'55 73•07 16·01 8•57 30•31 
" " " 

1"58 78•67 16•97 2•97 32•0.{. 
" " " 

1·62 81•64. 17·52 nil nil " " " 

Float at 
t·IJ2 sp. gr. RAW (OAL 

Sink at Caustn:o 
Sink at 

t·5s sp. gr. 
1·6~ sp. gr. 1'0 , .. 

Wt. Asb Wt. A>h Wt. A•h 
i 

. . . . . .. % .. .. .. . . , . 
---- --1- -- --

1•71 32"03 12-GS 53·31) 55-52 27·76 . ... 32·11 3•18 52·23 lli·Sl 23·.&0 

0'4~ 32·22 1·36 5J·(U, 16·00 16•36 

o·to 31•42 1•17 51'16 8·27 11)•68 

-- -- ---- -- --
z·u; js2·o.a 18:36 li2·80 100 23"99 

17•52 23·00 

SCREEN ANALYSIS OF 
THE RAW COAL 

StzE Wt.% Ash% ( in~hes) 

I 
Over 2 ... 22•21 24•83 

2-1 ... 26•72 25•78 

1-1 ... 17•70 26•18 

i-i ... 12•66 25"28 

i-i ... 7•46 20•43 . 
l-30·mcsh .. ., 14•03 

X 30-Incsh ... ~·58 13·04 

Total ... 100 



G. 40 Float at · Float at Float at Float at Float at 
Flo;lt at 1'40 sp. gr. 1·4~ sp. gr. 1'60 sp. gr. 1'55 sp. gr. 1•58 sp. gr. Sink at 

RAW CoAL 1'·35 sp. gr. Sink at Sink at 
1 

Sink at Sink at Sink at t·5S sp. gr. 
SIZE t·S5 sp. gr. 1'40 sp. gr. 1•45 sp. gr. 1'50 sp. gr. )•55 sp. gr. 

(inches) 

JHARIA.CENTRAL I, NORTH 

X SF.AM -----
Wt. A•h Wt. A•b Wt. Aob Wt. A•h Wt. A•h Wt. A•h Wt. Ash Wt. A•h 
% % % % % % % 

., ., 
% 

., % ., % %, % .. . . .. .. . -- -- ------ -- -- ---- -- -- -- -- --. 
6-2 "' '" '" '" ... 12•02 14•70 0•65 17•80 5'{)8 23•00 6•32 so·oo "' "' 83•07 20•00 

2-1 "' '" ... 1•52 8•10 o·no 14•15 11'51 18•20 8'68 28·85 4'12 25'45 7•60 40'35 43•42 22•61 

1-l "' o·6S 6•75 0•67 8•10 1•70 13•50 1·U ts·os 0'60 23·65 0•37 28•05 1'81 44•30 7'28 22•66 

l-t '" 2•70 5•20 1•20 8·50 2•07 13'40 1•30 18·79 o·so 23•00 o·s3 27•60 2•-12 48•70 11'11 20•58 

X l" "' 
t·02 ao o·s3 8·65 .o·ss 13•50 o·s6 19•30 0•21 24•20 0•13 20•30 0;8.& 53•30 .&·22 10•00 

... 
--- ---- -- -- -- -- -- -- ---- -~ --~ --

Totals & 
Avenges .... 5•27 .&·01 8·30 26·31 U.·20 2.J•23 18·os 16'36 23•5.J ll•t? 28•51 12'67 .&3•37 100 21'36 

Cum. nsb% 6·:n 6•62 U'!·Sol 14•68 16•60 18·18 21•38 

EXAMPLES OF CLEANING POSSIBILITIES- SCREF..N ANALYSIS OF 
THE RAW COAL 

CLEAN COAL ~hDOLINOS REJECTIONS 
SIZE WL% Ash% (inches} 

Sp. gr. Amount A•h Amount Ash Sp. gr. Amount Ash 6-2 '" 33•07 22•00 
of cut % ., .. % of cut % % ,. .. - 2-1 "' -13•42 22·6< --- --- ------ --- --- --- ---

Weight of coal : 2 cart loads ( approx. 1l tons ), 

Oyer-all asb: 21·30%. 

The above rrsults show th~ washability of the coal 
bc!low o• in sl.~:c. Coal over o• in si&e was not tN!atcd. 

1•35 

1•f0 

I·.JS .... 
]•55 

1'68 

-i•05 5•27 

s·n6 6•62 

• 35'27 12•S.J 

59· 50 U·88 

76·86 18•00 

87•33 ltNS 

82·SS )3•03 

78'37 1D·U 

62'08 22•09 

27'83 25•50 

11 • .&7 28•51 

nil Dil 

1•58 12'67 43•37 1-l ... 7•28 22·60 

.. .. .. 1-t ... 11•11 20·60 

.. .. .. X t ... t•<lU) UH)() 

.. .. .. 

.. .. " .. .. .. Total "' 100 



G. 181 FJoat at Float at Float at Float at Float at 

Float at 1'40 sp. gr. 1'45 sp. gr. 1'50 sp. gr. 1'55 sp. gr. t·~ sp. gr. 

JHARIA EAST I 1·35 sp. gr. Sink at Sink at Sink at Sink at Sink at 
SIZE 1'35 sp. gr. t·.ao sp. gr. 1"45 sp. gr. t·so sp. gr. t·sa sp. gr. 

(inches) 

X SEAM 
Wt. .Uh WL .Uh Wt. .Ub WL "'h Wt. .Uh Wt. I '"" 
% % % .. % % % ~ .. % Gl 0! ,. .. .. ./0 .o 

-------- -- ----
2-1 ... ... 7 7"7' 6'43 13'50 15"95 15'57 17'79 21"00 n·.n 25"70 5'dl 30"05 

1-l ... .... 8'20 1'41 u·r,s 3·60 16'82 2"8! 2073 1' .. 26'35 1'13 29"52 

1-l ... .... 7•10 0"82 11'40 t·.u 16'55 1"00 2.1•30 o-;o 25"05 0"48 28'55 

l-1 ... ... 9 .... .... 11'98 0"40 17"21 0"81 2l'U o·s2 ...... 0"17 29'11 

l-80-mesh ... 1•80 8'67 0"45 11"81 0"10 17'08 0"21 21'48 0"18 24'96 0"00 29"24 

X 30-mesb ... .... 3'20 0"21 Ut61 0"11 ts·.n 0"00 10'48 0'07 23'10 .... 27"30 

... . .. . 
-------- -- ---- -- -- -- --

Totals & Averages .... 6'01 .... 12'82 21'6(1 16'85 22"31 ..... u·ss 25"78 7'51 29'86 

Cum. ash% 6'01 Ut55 18'77 16'55 18"40 10'·17 

EXAMPLES OF CLEANING POSSIBILITIES 

' ' CLEAN COAL MIDDLINGS REJECTIONS 

RESULT OF SCREENING 
THE SO-MESH MATERIAL 

Sp. gr. .Amount A•h Amount A•h Sp. gr. Amount Ash 
of cut % % % % of cut % % --- ------ --- ---- --- --- ---

1•35 4•06 5·01 so· sa 20"0-l 1'62 15•56 4.&"05 

Stzr. Amount A•h 
(mesh} % % 1'40 13•98 10•55 70"46 22"08 .. " " 

1•45 86•64 13•77 48•80 24•85 " " " 
so-oo ... 0•76 16'00 t·60 57•96 16'55 26•49 28•10 " " " 
xoo ... 0·98 17•81 t·55 72•63 18•40 11•91 30•97 " " " 

1•58 80•04 19'47 4'40 32'98 " " " 
1•62 84•44 20•17 nil nil " " " 

Float at 
1"62 sp. gr. Sink at RAw Co.,L 

CauSilED 
Sink at t·&2 sp. ~- .ro l"' 

t·.>S sp. gr. 

Wt. ~ 'r'·!·~h Wt. ~ 
~ •. •. % .. .. -'0 .o . . 

----
3"39 ...... 10"95 42"51 72-<NI 2-&"33 

0"53 3!-~ 2"36 46"25 U:lO 2-1,•57 

0'30 32"32 1"07 45'43 .... 2.S'i6 

0"10 32:80 .... -15"56 2'86 21"26 

o·oe 31·-U ... 3 5-&"77 3'0'l 18"86 

0"02 29"78 .... 81•().1 1"89 10•03 

-------- -- --
-4"40 32"03 16"56 u·o:; 100 23'80 

. 20"17 23"80 

Weight of roal treated: 708 lb. 

Over-aU ash: 28'80%. 

A somewhat disappointing result and 
further crushinll: doei not materially improve. 
the position. See also G. 181 (a). 



G. 137 

JHARIA FIELD 
SOUTH-EAST. 

XI SEAM 
'(Bottom) 

RF.SULT OF SCREENING 
THE SO·MESH MATERIAL 

Sn:K Amount 
(mosh) % 

80-00 ... 3•46 

X 00 ... s·oo 

Float at Float at Float at Float at 

Float at 1'40 sp. gr. 1'45 sp. gr. 1'50 sp. gr. 1•55 sp. gr. 

1'35 sp. gr. Sink at Sink at Sink at sink at 
Stu 1'86 sp. gr. 1'40 sp. gr. 1'46 sp. gr. 1'50 sp. gr. 

(inches) 

' Wt. Asb Wt. Asb Wt. Ash Wt. A'b Wt. Asb 
% % % % % % % % % % 

---- ---------- -- --
Over 2 ... 0'25 8•70 6•10 13'75 s·1o 16'30 7'84 22•46 2'11 21)•10 

2-1 ... 0'46 8•85 6•91 12'60 6'31 17'45 6•58 21•80 1'31 27•95 

1-l ... 0'72 8•01 5•14 18'65 3'29 17'89 4•05 22'80 0•84 28•74 

l-l ... 1'73 7·90 8•17 18'16 2'68 17'00 2'20 20'90 1'22 26'20 

l-l ... 1•73 5•85 1•65 12'60 0'68 16'65 0•06 20'80 0'66 25'80 

l-30-mesh ... 4'42 3•70 1•27 12'30 0'65 17'10 0"67 21'20 0•62 25'85 

x SO-mesh ... 4'34 2•76 0•85 10'49 0'51 15'46 o·«> 16'40 0'26 28•37 

-- -------- -- -- -- --
Totals & Averages 13'65 4'75 2-&·09 13'05 18~42. J7•0.f.. 22'60 21'80 6'02 271i5 

-
Cum. ash% ... ol'76 10'05 12'84 15'05 16'06 

EXAMPLES OF CI.EANING POSSIBILITIES 

CL&AN COAL MIDDLINGS R&JitCTIONS 

Sp. gr. Amount Ash Amount Aoh Sp. gr. Amount Ash 
of cut % % % % of cut % '% --------- ------------Ash 

% 
1·35 13'65 4•76 75•30 18'73 1•58 11•05 46•40 

1·40 37•74 10'05 51'21 21'40 
" " " 

U·20 1·•6 66'16 12•34 32•70 28•85 
" " " 

11•(6 1•60 78·76 16•05 10'19 28'&0 
" " " 

1•66, 85•68 16'06 3•27 80'20 " " " 
1•68 88'06 16'58 oil nlt " " " 

Float at 
1'58sP. gr. Sink at 

RAW COAL 1'58 sp. gr. Sink at 
1•65 sp.·gr, 

Wt. Asb Wt. Ash Wt. 
%" % % % % 
~ --------

1'05 30"40 1'39 41'20 22•84 

0'51 20'70 2'27 41'97 28•35 

o·so 30'04 1"86 43'81 16•39 

O'M 31'10 1'51 42'40 13•15 

0"21 31'30 0"02 45•16 7•01 

o·1s 30'70· 2'30 56•25 9'91 

0'18 25'91 0'81 64'66 7•35 

--- ---- ----
S.•27 30•.2(). n·os 46·40 100 

16'68 19"88 

Weight of coal treatl'!d: 593 lb. 

Over-all ac;h: 19•88%. 

Asb 
% 
--
21•10 

20'31 

21.23 

19'70 

18'64 

20'5.1 

12'29 

--
19"88 

A promising result. See G. 138 (Top Sect.) 



G. 138 

JHARIA FIELD 
SOUTH-EAS~ 

XI SEAM 
(Top) 

RESl'LT OF SCREENING 
THE 30-MESH MATERIAL 

SrzE 
Amount A•h 

{mesh) % ., % 
---

80-60 --- 3•45 16'66 

X. 60 --- 8·81 12'38 

Float at Float at Float at float at 

Fhat at 
}".I,Q sp. gr. )'-15 5p. gr. t·au sp. gr. ]·55 sp. gr. 

1'35 sp. gr. Sink at Sink at Sink at Sink at 
SIZE 1·M sp. gr. 1'-10 sp. gTo 1'-1.5 sp. gr. )·50 sp. gr. 

( lncbf'S) 

\\'t. A>b Wt. Mh \\'L A5h Wt. I A>b \\'t. &b . , .. . , 
~~ .. -·· ~~ .. • . ,. ro .. .. .. I .. .. . . 

-- -- -- ---- -- -~--- --
Ovf'r 2 "' nU '" 6'55 H·S7 0'13 16 71 1No2 2()·6:j 2"0.-l 26"0-1 

2-1 --- 0'07 'N2 4•78 14•71 .... 17'35 o·ot ...... . ... 2-i'OO 

1-l --- 0'07 8'80 4·07 13•46 4'07 17'00 -&·)j 21·36 1'22 27'00 

1-1 --- 0'25 8•17 .2·17 13'01 3"31 10"65 2'10 2.1·2-& )•.(0 21HK) 

1-1 --- 0'57 7•-tD 1•5() 13·(}4} t·as 17'29 1'16 20'06 O'"H 21NO 

A -80-mesh --- 2•05 8'06 o·o; 12•76 o·s; 16'71 .... ~t·04 .... 24"75 

x 30-mesh --- 3'75 3•25 0'72 to;o4 0'5-t 15'60 0'.11 22"01 0':!6 :U':U 

-- -- -- ------1-----
Total&&: Ave~ges 6'76 4•12 20"76 13"06 26·-&s 

1
tn·o.a :!-l"OO 20·88 s·-&9 26'41 

. 
Cum. ash% --- 4"12 11"66 14'19 18'25 17'25 

EXAMPLES OF CLEANING POSSIBILITIES 

CL!:AN CoAL MrnoLIN"GS REJECTION"S 

Sp. gr. Amount A>h Amount A•h Sp. gr. Amount A•h 
of cut % % 

., .. of cut · % % .. ,. 
------ --- --- --- --- ---

1"35 ()•76 --:r-12 83"23 18•80 )•58 10"01 -15•07 

t·..to '27'62 11'55 62'..t7 20"53 .. .. .. 
1'45 53'07 14'10 36"02 23•1() .. .. .. 
1•50 77·07 16'25 12"02 27•78 " " .. 
)•55 86•,16 17•25 3•53 30•88 " .. .. 
1'58 so·oo 17•78 nil nil .. .. " 

Float at 
1'58 sp. gr. Sink at 

RAW CoAL 1'5..'\ sp. p-. Sink at 
1•55 5p, gr. 

Wt. _,.,. Wt. 

I -"" 
Wt. 

0' 

"' 
. . ~ .. .. , . ro 

-- ------ --
1"1! 31'60 2"12 ..... 29"-12 

0'"70 30"24 1"73 30"24 23"60 

o-so 31'44 )•2:2 40'71 15•32 

o·s.a so·<» t·~ u·a-t u·os 
o·:?S 80"37 0'"82 .(3•11 6'62 

0'15 30'56 2•07 55• 50 7·20 

0'15 28'21 .... 56>06 0'78 

-- -- -- ----
s·ss 30"88 JO·ot .as·o7 100 

17'78 20•51 

Weight of coal trcntcd: 605 lb. 

Over·all ash: 20·61 %. 

A>b 
• ro 

--
20"37 

...... 

...... 
21•56 

20"89 

24"00 

).4•23 

--
20".11 

A p~mtsing result~ but.inferior to G. 187. 
( Bottom Section). 



G. 139 

JHARIA FIELD 
CENTRAL II, NORTH 

XI SEAM 

RESUI.T OF SCREENING 
THE SO·hlESH MATERIAL 

srza Amount 
(m"") % 

30-'60 ... 8·~1 

xoo ... a·~• 

Flont at Float at Float at Float at 
Float at 1'40 sp. gr. 1'45 sp. gr. 1'50 sp. gr. 1'5{) sp. gr. 

1'35 sp. gr. Sink at Sink at Sink at Sink at 
SIZE 1'35 sp. gr. 1'40 sp. gr. 1'45 sp. gr. 1'50 sp. gr. 

( ir'lcbes l 
' 

Wt, A•h Wt. A•h Wt. A•h Wt. Ash Wt. A•h 
% % ~ % .% % % % % % 

1------- -- -.- -- ----
Over 2 0'07 lC_)'OO ·o·t7 14'26 1•89 18'60 5•45 23•77 2'17 80'21 

2-1 ... 0'45 0'31 8•25 18'07 3'02 19'87 6'43 23'16 2:70 29'26 

1.-:,i 0'60 s·oo 8'36 13"07 2•57 20'71 s·o7 -24'25 1'60 SQ'34 . 
i-l ... 0'82 8'04 3•46 13•60 2·09 18'0-l ' 1•71 23'34 1'56 28'80 

l-l ... 1'68 6'16 1•61 13•60 0'97 18'77· 0•82 28"71 0'73 28'25 

~-SO-mesh ... 6•05 3•04 1•29 13'44 0•73 18'51 0'61 22'06 0'56 27'40 

X SO·mcsb ... 4:31 3·10 0'74 14'40 0•35 18'1-l 0'32 23•54 0'28 25'72 

------------ -- ----
Totals & Averag~s 12'08 ~-68 26'88 18•67 12'52 19'48 18'41 23'55 o·oo 29'30 

Cum. ash% ... 4'68 10'75 12•83 1.6·02 17'2& 

EXAliPLBS OF CLEANING POSSIBILITIES 

CLKAN COAL MIDDLINGS REJECTIONS 

':,¥· gr. Amount Ash Amount A•h sy. "'' Amount Ash 
cut % % % % o cut % % 

A1h 
% 

- ------ ------ ---1•35 12•98 4•68 72•05 20•53 1•58 14•07 42•80 

1'4.0 39·86 10•75 ·16·17 $1•62 .. . .. .. 
13'02 l'fo5 52•38 12•83 . 32•66 26•60 .. .. .. 
18'30 1'60 70·79 lli'CS2 14•24 80'58 .. .. .. 

1'65 80•89 17•26 4•6f 3B·oa .. .. .. 
1'68 85·03 18•12 Dl1 Dl1 .. .. .. 

Float at 
1·68 sp. gr. Sink at 

1'68 sp. gr. RAW COAL 
Sink at 

1'56 sp. gr. 

Wt. A•h Wt. Ash Wt. 
% % % % % 

--------
· o·os 32'70 3'01 ·~·23 18'74 

t·SS 3-1'09 4•33 41•66 27'41 

0'84 s3·po 2'-t5 41'34 'n·.ao 
0'64 33•16 2•00 42'80 12'37 

0'40 33'34 t·lt 43'40 7'32 -
0'27 31•16 1·oo 45•20 o·oo 
o·18 20'48 o·so 52•05 0'07 

-- --------
4'64 3s·os 14'07 42'30 100 

18•12 21•7-1 .. 

Weight. of coal treated: 357 lb. 

Over-all ash: 21·74%. 

A promising result. 

Ash 
% 

--
24•.27 

23•48 

22'84 

28•36 

20''n 

14'3{ 

13'75 

,-

21'74 



G. 128 

JHARIA 
SOUTH-EAST 
CENTRAL 

XII SEAM 

CLK1N COAL 

Sp. gr. Amount 
or cut % 

1'3/i 10'98 

)•.,10 ss·so 

1'-15 02'17 

1•50 8("1'15 

1•66 86•88 

1•58 89'84. 

1•70 {13•28 

Float at 

F1nat at t·.ao sp. gr •. 

t·as sp. gr. Siok at 
SIZE t·35 sp. P'· 

(inches) 
4 

Wt. A•h \Vt. .Uh 
o• 0' 0' o• ,o ,o ,o .o 

-- ----
i '" 5•76 tt·oo 12•32 14'55 

i-1 '" 1'23 o·oo 2'40 ].1•45 

1-l '" 2"52 8•2.5 3•{).f 1-NS 

l-1/25 ... a·oo 5'45 2•28 u.·20 
1125 ... 2•97 •·oo o·os 12•10 

-- -- ----
Total!> & Avera~M 10'38 j·_!)(l :.!:l·D:! H·:\8 

Cum. nsh % ... HIO 11·01 

EXAMPLES OF CLJ!ANING POSSIBlT.I}"JES 

AhDDLINGS• 

A>h Amount A!h Sp. ,~~:r. 
~:, 0' ~0 of cut ,o 

7'00 76•00 21'47 1•70 

11"01 li4'08 24•30 
" 

14'67 81'11 27•91 
" 

16'86 ]3•13 32·65 
" 

17'83 ···! 36·0-l 
" 

18•37 S·f4 37'70 
" 

HI•Oft nil nil " 

Float at Float at 
1"45 sp. gr. t·so sp. gr. 

Sink at Sink at 
J·.jO sp. gr. t·4S sp. gr. 

\Vt, A>h Wt. A•h .. 0• o• 0 
~ .. ,o ,o 

---- ----
15'il 19•95 12"03 2.&'55 

2'63 to· so 1"61 2.'i'ol0 

3'0!1 10·25 2·u 2HX) 

t·OS 17"50 t·ao :!3'65 

o·4o 17·:!0 0"51 23·30 

:!J·s; jun;u 
-- --
li•DS I :!4'44 

l.f·67 JO·SO 

REJECTIONS 

I Amount Ash 
0.' "' .o .o 

6•72 57• 55 

" " 

" " 

" " 
" " 

I " " 

" " 

Float at 
t·55 sp. gr. 

Sink at 
]·50 sp. gr-. 

Wt. A•h 
O' 0 ,o .o 

-- --
.c·ot 20"40 

0"46 at·oo 
t·to :!9"25 

o·;; :!9"30 

o·28 27•40 

-- --.... 211'3!1 

17'83 

Float at Float at 
t·as sp.g r. 1'70 sp. gr. Sink at 

Sink at Sink at 1'70 sp. gr. 

1"55 sp. gr. t·!'~ sp. gr. 

~ 

Wt. kh Wt. Ash Wt. ,\sh 
0 0 0 o• 0' o• ,o .• ,o .. ,0 .. 
------ ------

l'iO 3-1"10 2·3j a:;·oo 2"60 .as·-10 

o·ao 3.1"95 o·:n ai·to (}'jj .:l2'80 

ltJO 33·.&0 !tU 3f"!5 1"15 56' 50 

0"27 3:1·75 p-15 I 37'00 l'H'l Gi·23 

o·to 37•80 0"20 :it\·00 t·o.a i4·3o 

-- --- -- -- ----
3'01 34'13 s·u 37"70 6'7:! .')j•.j5 

18·37 to·ou ~1·67 

Weight of coal treated: 
(,. ) for screen test, 3 tons : 
(b) for f.·&·s. test: 50 lb. 

0\'cr-all ash: 21•07%. 

RAw CoAL 

Wt. :\.o:.h 
0 0 .. . 
-- --
;-,(i·SO 21"91 

o·so 2:!"-IU 

15·20 !H·:l2 

n·oo 19"!?-S 

6'00 2:!"11 

-- --
too ~n·o; 

Not a very promising result as judged by te abo\'e 
figures, but the quantity of over i'" coal used for the Ooat
;mri-sink test was insufficient to form an entirely 
reliable opinion. 



G. 148 

JHARIA FIELD 
S.E. CENTRAL 

XII SEAM 

SIZE 
(inches) 

-i ... 
1-r ... 
i-1 ... 

1-1/2& ... 
1/2& ... 

Totals & Averages 

Cum ash% ... 

Float at 
1'35 sp. gr. 

Wt. A•h 
% % 

7'00 0'17 

2'10 s·oo 
3•10 7'50 

7'61 s·oo 
6'21 3•40 

--
26•20 6·06 

6'06 

Flo.'\t at 
1"40 sp. gr. 

Sink at 
1'35 sp. gr. 

Wt. A•h 
Ol ,o .% 

20'95 12'00 

5'54 13•10 

5'31 n·oo 
s·so to· so 
1'71 )0•64 

----
ss·st )2•36 

I {1•82 

EXAMPLES OF CLEANING POSSIBILITIES 

Cu:AN CoAL MmnLtNOS REJECTIONS 

Sp. 11'· Amount A•h Amount Ash Sp. !:r. Amount A•h 
of cut ~~ •• 0' 0,' of cut o< w 

<0 ,o 0 <0 --- --- --- --------- --- ---
1'36 26'20 6·06 67'\)() 16•76 1·70 5•81 54•5f 

)•40 65'10 0•82 20'00 20•28 .. .. .. 
1'"6 70•58 11•02 u·o1 24•00 .. .... .. . 
1•50 1!.6'70 11•70 7•.10 27•00 .. .. .. 
1•65 00•78 12•35 s·u 31•77 .. .. .. 
1•68 03•00 12•75 t·IS 37·?.& .. .. .. 
JljQ 04'10 13·05 ntl nil .. .. I .. 

Float nt Float nt Float at Float at Float at 
1'45 sp. gr. biO sp. gr, t·5~ sp. gr. 1'58 sp. gr. 1•70 sp. gr. Sink af RAW CoAL 

Sink at Sink at Sink at Sink at !)ink at 1'70 sp. gr. 

1'40 sp. gr. 1•45 sp. gr. 1'50 sp. gr. ]•55 sp. gr. 1'58 sp. gr. 

' 

Wt.l A,h 
' Wt. A•h Wt. A•h Wt. A•h Wt. A•h Wt. A!;b Wt. Ash 

Ol • % % % % % % % % % % % % % ,o 
------ ---- -- --

&·7< 17•84: 3•72 20'40 1'04 25•0() 1"18 20"10 o·22 32•00 1'96 47•38 42•80 16'27 
-

t·.n 17'40 0•78 10"82 0'62 25'55 0"27 28·30 0•16 31'12 o·os· 48'10 11'60 16·U 

3'21 llfi•OO o·so zo·so 0'51 24•00 0'46 28'80 o·to 31•20 o·s; ss·oo u·oo 15'71 

s·o.J. t5·4o 1·22 ts·so 0•7{) 2S·Do 0"28 28'10 0•35 34'60 1'71 59•42 20·30 U·62 

1'07 15'00 0•51 10'65 0'21 24•62 o·oo 28•81) 0'26 53•00 0'64 71'32 10'70 12'41 

-- ------ -- -- -- -- -- ----------
1·1'48 16·4-l 7•12 1o·oo 4·os 24•53 2'28 28•82 1·1S S7·i4 i)•81 54•54 100 15•40 

11'02 11•7(\ 12•35 12•75 13·05 ]5•46 

• 

ASH l'ERC!l.NTAOES OF Tllll. SCREEN FRACTIONS 

The finest fraction l 1125 .. X 0) was further 
~reened through 60·11'lCSh screen with the followinJ: 
result. 

St7E (inches) Ash ~~ 

X i ... 16'22 
SIZE Amount Ash 

(mesh) •. 
<0 

.. 
.o I X l ... 17'44 . 

I X t ... H·DO 
1/25•x 60-mesh ... 7•70 n·.ao l X 1/25 16•31 ... 
X 60-mesh ... 3•00 1s·as 1/25 X 0 u·ss ... 

NoTE: This s.1.mple may be compared with . 
No. G.l2R from the same sourt'C • Wt'lght of roa1 treated : 211 lb. 

Over-all ash : lft·.&O%. 



Float at Float at 

JHARIA FIELD, NORTH 

l'f5 sp. gr. 1:50 sp. gr. 
Sink at RAw Co.u. Floot at 

1'.{0 sp. gr. Sink at Sink at t·ao sp. gr. 

S1Z2 
t·-&o sp. sr. l'-15 sp. gr. 

XIII SEAM 
(inches) 

I 

""' Wt. Asb Wt. A•b Wt. .. .. Wt. Asb n•t. .. .. . . .. ~ .. .. .. .. .. .. .. .. " . . .. .. .. .. " ---- -- ----- -- -- --
Over 2 ... 13'63 12'00 . 9'36 16"72 4'27 !2'80 5"50 31"31 32"76 ts·oo 

2-1 ... 10'46 11'15 .&'5-& 16"87 2'-18 22"50 s·u ..... :!0"02 li'il 

1-l ... 7"16 , .... s·u ts·oo t·iO !I'll 2'20 s.a·.ao t.a·so 16'76 

1-l ... ··- g•).l 3'20 to·oo o·os 21'"2 1"73 3-Ni n·os 16'11 

t-1 ... ol'20 7'50 1'27 15'53 o·t; 21'13 .... 8-i'-18 o·ss 13'56 

1....! 30-mesh ... 5"87 ...... .... u·ss o·u 20'80 1'33 -12'63 .... 12"SS 

x SO-mesh ... s·os 4'22 o·H 13'80 ()'23 21'06 o·a.a "5'00 5'17 to· to 

::;o·.nl 
-- -- --I~ ---- -- --

Totals & Averngrs 0'-18 23'27 16"31 to· as 22'U 15"68 s.a.·o2 100 10'35 

Cum. as)l % ... 9'.(8 I ll'G3 12'D5 16"35 

EXAMPLES OF CLEANING POSSIBILITIES 

RESULT OF SCREENING THE :ro.MESH 
MATERIAL THROUGH 60-MESH. CLEAN COAL MIDDLINGS REJECTI0!'1S 

SIZR Amount Ash 
(mesh) "' % " 

Sp. gr. Amount A•b Amount A•b Sp. gr. Amount A!<h 
of cut ., 

% % 
., of cut .. .. .. .. .. .. 

--- --- --- --- --- --- Over-aU ash: 16·35 %. 

so-oo ... 3•23 9"72 )'.10 s·o·u 9•-18 33•85 JS·H J•SO 15•68 3-1•63 
' 

xoo ... 1•0-i 10•82 1•45 73•74 n·os 10•58 22•14 
" ,. " 

1'50 84•32 12•05 nil nil " " " 
Cum. ash% ... 10•13 



G. 84 

JHARIA 
EAST I 

XIII SEAM 

Sp. gr. 
of cut 

1•36 

1'40 

t·.(6 

1•fi0 

1•5[1. 

1'58 

1"70 

CLEAN CoAL 

Amount ., .. 
]8•02 

48•1.1 

65•32 

76•67 

81'31 

8S'62 

SS•18 

Float at Float at Float at Float at · 

Float at 
1'40 sp. gr. 1'45 sp. gr. 1'50 sp. gr. 1'55 sp. gr. 

1'35 sp. gr. Sink at Sink at Slnk at Sink at 
SrtE 1'35 sp. gr. 1'40 sp. gr. 1'46 sp. gr. 1'60 sp. gr. 

(inches) 

Wt. Ash Wt. Ash Wt. Ash Wt. Ash Wt. Ash 
% " " % % % % ~ %\ % % ,. ,. 

-- -- -- -- -- -- ------
i ... 3"95 8'02 18'70 12'82 10'16 17'00 6'25 23'30 2"28 27"00 

' 
l-l ,.. 1'18 7'74 3'70 12'64 2'32 17'50 1'42 22"70 o·6s 20'10 

l-l ... 3'01 6'66 3'61 12'83 2'40 17"57 1'90 22'42 0'77 28'16 

2~77 ' 1'5~ l-1/25 ... 6"13 s·ss 12'58 17'08 1'24 21'67 0"66 27'23 

1/25 ... 4'65 s·5t 1'25 12'42 0'77 16'80 0'54 20·os o·so 25'00 

- -- -- ---- ----1-----
Totals & Averages 18'02 s·3t 30'12 12'76 1J"18 17'68 11'35 22'70 4·M 27•7S 

Cum. ash% ... 5'3.& o·us 12'01 13'60 H'41 

EXAMPLES OF CLEANING POSSIBII.ITIES 

MJDDLINOS REJECTJONS 

Ash Amount Ash s~ . ..-. Amount Ash • 
% % % o cut % % 

6•3-l 70•16 18'73 1'70 11'82 66'10 

o·os .(0•04 28·28 .. .. .. 
12•01 22·sq 21·n .. .. .. 
tS·OO 11'51 31'06 .. .. .. 
u·u 6•87 34'81 .. .. .. 
}.1•87 -i•56 30•74 .. .. .. 
16•00 nil nil .. .. .. 

Float at Float at 
1'58 sp~ gr. 1'70 sp. gr. 

Sink at RAW COAL 
Sink at Sink at •1'70 ~p. gr. 

1'55 sp. gr; 1'58 sp, gr. 

Wt. Ash Wt. Ash Wt. Ash Wt. Ash 
% ., ,. % % % ., ,. ., .. % 
-- ---- ---- -- -- --

1'11 30'10 2'54 36'10 o·eo 64'2{) 50'78 23'79 

0'27 32'70 o·ss 36'22 1'23 62'37 n·ss 22'30 

0'45 32'54 0'36 36'{13 1"88 70'55 u·ss 23'83 

0'20 32"06 o·ss 38'86 1'38 66'56 u·ss 17"35 

0'19 28'80 0'50 ss·oo .o·?a 76'31 s·os 16'13 

-- ----1----- --
2'31 31'02 

H:87 

4'56 36'74 11'82 66"10 100 

16'00 21'02 

Weight of coal treated : 260 lb. 

Ovtr·all asb: 21•02% • 

A very promising result • 

21'02 



G. 93 

JHARIA EAST I. 

XIII-B SEAM 
(Mixed)· 

CLEAN CoAL 

sr- "'· Amount 
o cut o/o 

1·85 38'36 

140 65•70 

1·<6 76'00 

1'60 80'08 

1'55 Sl·5.t 

t·58 

I 
87'36 

t·7o 02'32 

Float at Float at Float at 

Float at 
1'40 sp. gr. l'-15 sp. gr. 1'50 sp. gr. 

1"35 sp. gr. Sink at Sink at Sink at 
SIZE 1"35 sp. gr. 1"40 sp. gr. r.f.S sp. gr. 

( lncbrs} 

'rf·/ ~h lVt. .Uh Wt., A•h Wt. .Uh 
Oo o• Ill Ol 

-~:. 0' ,. .. .o ,0 .0 •• .. 
-- -- ---- ---- ----

i ... 17"31 o·;o 18'32 13'01 0'2t 18'33 3'26 2S'56 ·-· ... .... a·H 3'20 12':!3 o·o; 18'01 o·.ao 23'81 ·-· ... 6"61 7'50 2"07 13'27 1'01 18'00 11'50 Z&'46 

1- 1/2.~ ... 7'48 5•27 1•85 11•48 ]']6 18•46 o·.as 2S'i2 

1/25 ... .... 3"82. t·oo 12.·H o·.n 17•.&7 0'2.1 22'28 

' 

---- '------ --- -- ---- --
Totals & Ave~ges 38"35 7•82 27'3.& 1:!:82 10'30 18'30 .a·8o 2-1.'06 

Cum. ash % ... 7"82 u·oo u·o6 n·oo 

EXAMPLES OF CLEANING POSSIJULITIES 

l\hDDLIJfGS HEJI!:CTIONS 
. 

A•h Arnount A•h sr- "'· Amount Ash 
•• % .. . o cut % .. ,. - .. . •. 

7•82 53'06 19'.&7 1'70 7•68 56'-17 

o·oo 26'62 26'30 " " " 
11'06 16'23 31'88 .. " " 
11'90 11•3-l 34'16 " " " 
)2•60 7•78 36'69 " " " 
13'23 4.'06 30'34 " " " 
u·6s nil nil 

" " " 

Float at FJoat at 
1'55 sp. gr. t·58 sp. gr. 

Sink at Sink at 
1"50 sp. gr. t·55 sp. gr. 

' WI. kh Wt. ,\sb 
Oo o• w 0' .. . . ·.• .. 

-- -- -- -
2"02. 29'03 2'02 31'77 

o·.ao 28"57 0'30 32"54 

o·oo 20'00 11'12 ..... .... 28'38 0'2'.! 2!1'89 

()'21 26'2.9 11'07 29"62 

-- -- --
3'56 e.B'B2. 2'82 31'75 

12"60 13'23 

Float at 
J·;o sp. gr. 

Sink at RAw COAL 
Sink :tl t·;o sp. -~-

t·ss sp. gr. 

Wt. ""' \\•t. .\sh Wt. 
0' 0 •. 0' o• .. .. .. .. . . 

-- --1--- --
3'03 38'63 •·oo 5J•.&; 56'20 

0'58 .f-&'92 0'60 .f4·JO JO·oo 
o·68 30"57 1"11 57•10 ts·to 
0"47 33'0-1 Q•l);j 61'80 12'00 

0'20 .&8·oo ll'D4 72'58 o·oo 

.a·o6j3o·s.a 7'60 Js6·.&7 100 

14'63 17•85 

Weight or coal treated: 260 lb. 

Over·all ash: 17·85%. 

A promising result. 

. .... .. . . 
--
18'70 

17'75 

17'79 

U:l6 

17"99 

117·85 



G. 107 Float at Float at Float at Float at 
1'45 sp. gr. 1'50 sp. gr. 1'55 sp. gr. 1'58 sp. gr. 

RAW COAL Float at Sink at 
JHARIA EAST II 1'40 sp. gr. Sink at Sink at Sink at Sink at 1'58 sp, gr. 

SIZE 1'40 sp. gr. 1'45 sp. gr. 1'50 sp. gr. 1'55 sp. gr 

XIV SEAM 
( Top Section ) 

(inches) 

'. Wt. A•h Wt. A•h Wt. A•h Wt. A•h Wt, A•h Wt. A•h Wt. A•b 
% % % % % % % % % % % % % % 
-- ------ ---- -- ---- - --1-- -- --

Over 2 ... 1'02 13'80 12'70 18'15 4'57 20'80 3•56 24'95 1"78 27•0Q 6'10 ss·so 29'73 28"30 

2-1 ... 2•79 14"20 13'72 16'4.0 4'10 20•6() 1'52 25'70 1"40 27"00 s·ss 37•80 27'-!5 20'91 

1-l ... 2'69 13'40 s·ts 17'20 1'88 2160 1'02 24"40 1'51 27;45 2'03 36'45 to·2o 1 20.25 

1-l ... 2'73 12'55 3'98 17'05 t·oo 22'00 0'69 25'40 0'32 28'20 1'37 38'75 10'42 20"57 

l-i ... 1'82 11'70 1"92 16'60 o·oo 20'80 o·.so 25'70 0"16 28•85 o·so 39'10 6'00 10'67 

l-30-mcsh ... 2'18 o·oo 1'30 16'50 0'53 21'60 0'27 25'20 o·oo 28•.,10 0'72 41'70 5"18 18'02 

X SO-mesh ... 2'85 5'()0 o·os 15'10 o·ss 21'50 0'12 26'40 0'10 20"50 o·so 53•00 4'06 17"56 

---- ---- ---- ---- ---- --1-----
Totals & Avcrnges 16'72 11'20 42'40 17"13 u·u 21'05 7'58 25•14 4'3f\ 27•83 15'74 s;·ss 100 21'01) 

Cum. ash% ' 11'20 15'5!1 16'61 17•.&2 17"95 21·ou ... 

EXAMPLES OF CLEANING POSSIBILITIES 

RESULT OF SCREENING 
CLEAN COAL MnmL1NGS REJECTIONS 

THE 30·MESH MATERIAL 

' Su:1t Amount Mh 
(mesh-) "' "' " 

,. 

Sp. ,:r. Amount I A•h Amount Ash Sp. gr. Amount ,'\;;h 
of cut .. . , " .. of cu~ "' % ,. ,. .~ '" 

,. 
------ --- --- --- --- ---

t·.ao 15•72 11•20 08·5-l to· so 1'58 15•7-i ~7-SS. 

Weight of c-oal treate-d: 107 lb. 

Ove_r-all ash: :u·OU%. 

30-60 ... 2•23 18·90 1'45 58•21 15·53 26•01) 23•37 
" " " 

X 60 ... 2•73 16'10 ]•50 72'32 16·61 u·ot 26•12 
" " " 

]•55 7{1"{)0 17'42 4•36 27•83 
" " " 

1'58 84'26 17'05 nil nil " I " " 



G. 108 

JHARIA EAST JJ . 

XIV SEAM 
( Bottom Section ) 

RESULT OF SCREENING 
THE 30·M~SH MATERIAL 

Srz£ Amount A>h 
(mesh) 

., . ,. % 

80-60 ... 8·22 18•05 

X 60 ... S·Of ]5•50 

' 

F1oat at Float at Float at Float at 

Float at 
1"45 sp. gr. t·ao sp. gr. t·ss sp. gr. 1'58 sp. gr. 

Sink at R."w CoAL 
1'40 sp. gr. Sink at Sink at Sink at • Sink at t·ss sp. gr. -

SIZE 1'40 sp. gr. t·"s sp. IJr. t·so sp. gr. 1'55 sp. gr. 

(inches) 

Wt. A>h Wt. A>h Wt. A>h Wt. A>h Wt. A>h WI. A>h Wt. Ash 
% % . , ., 

% ~ • • "' 
.. .. . • . . ,. ,. ,. .. ,. .• .. .. .. ,. 

---- -- ---- ------ -- -- --1--- --
Over 2 -·- ··57 12•05 n·os ts·oo 8"49 2()•.((j 1"83 28'40 .... 31'60 7'5-1 as·oo :!9'14 u-os 

2-1 ... .... 13•()() 8'17 18'00 2"00 2t·30 1"20 so· so .... 31'55 . ... 52"BO 2-1,•()() 28•55 

1-l ... s·oo 13•15 •·oo 10"60 l'il 2f·so .... 28'80 o·-&o 32"80 3'48 so·os u·oo 2i'l3 

l-! ... 3'12 12'65 1'82 19"05 1"68 ..... o-;o so·oo 0"2-i ss·os 2"4-1 52"20 to·oo 27"15 

l-1 ... 3"13 o·sa o·os 18'00 .... 23'55 .... 28"80 0"13 82"6:'1 1'10 51'-10 6"57 21'85 

J-30·1D~h ... 5'7! 0·50 0'02 18"15 o·oo 23'i0 o·s.a 20'10 0"10 3:.Ni0 l'i'O 56' 55 O·.foS 18'8-l 

X 30-mesb ... 4'73 .... 0'52 15"65 .... 23'50 . 0'21 26"00 ()' li 31"70 0"80 56'65 o·so H.i'l-& 

- -- ------ -- -- -- - -- -- -- --1-
Totals & Averages 30'20 10'11 27'"0 18'02 IO'il 22'Dl 5'"8 29"06 2"10 32'20 :!.,·os "5'.&5 100 2.a·63 

Cum. ash % ... 1{)'11 U'31 15'65 10'6S 17'0"' :wr.a 

EXAMPLES OF CLEANING I'OSSIBILITIES 

CLEAN COAL MIDDLINGS REJECTIONS 

Sp. gr. Amount A>h Amount 
of cut % % " ,. 
--- --- --- ---

1·.ao 30·20 10·11 45·68 

1'45 57•60 H·S1 18•20 

1'50 68•37 15·05 7·58 

1'55 7S·85 16•65 2•10 

1'58 75•05 17·08 nil 

A>b Sp. gr. ., ,. of cut 

--- ---
21·68 .1·58 

25·82 
" 

20·03 
" 

32•20 
" 

nil " 

Amount 
~' ,. 

---
2,&•05 

" 

" 
" 
" 

A•h 
" ,. 

---
4~N5 

" 
" 

" 
" 

Weight of ,coal treated: 175 lb. 

0\'er•all ash: 2,a•63%, 

One of the most interesting C."'Ses dealt 
with, a 73% rec-overy of 16% asb coal beinJOt 
obtained nnd nn even more interesting 
result being obtained on crushing. See 

~G. lOS{a). 



00 

G. 108(a) 

JHARIA EAST II 

XIV SEAM 
( Bottom Section ) 

SPEciiAL TREATMENT, E.G. 
CRUSHED TO 1• PRIOR TO TEST 

RESULT OF SCREENING 
THE SO·!IIESH MATERIAL 

Stu Amount (mesh) % 

so-oo ... 7•32 

xoo ... 7•01 

Ash 
% 

u·3o 

U•50 

Float nt Float at Float at 
1•45 sp. gr. l·SO·sp. gr. 1'55 sp. gr. 

Float at 
1·40 sp. gr. Sink at Sink at Sink at 

StZE 1·40 sp. gr. t·46 sp. gr. 1·50 sp. gr. 
· (inches) 

Wt. Ash Wt. Ash Wt. Ash Wt. Ash 
% % % % % % % % 

---- -- ---- - --
•-t ... 10•02 11'90 7•78 17'75 9•51 22•65 '4'47 29•20 

t-l ... 7•'28 9•70 8•25 18•60 2•88 28'00 1•09 28•25 

l-80-mesh ... 9·67 6•40 1•68 17•55 1'86 28•05 o·72 28•00 

X SO-mesh ... 10•28 5•35 1•04 18•10 o·oo 22·10 0•45 27·85 

-- -- -- ---- -- -- --
Totals & Averages 37•20 8•24 18•75 17•05 14•65 22•65 7'83 28•78 

-
Cum. ash % ... 8•24- 10•86 18'50 15•03 

EXAMPLES OF CLEANING POSSIBILITIES . 

Ct.EAN CoAL MIODL1NOS REJECTIONS 

Sp. gr. Amount Ash Amount Ash sy. gr. Amount Ash 
of cut % % % % o cut % % --- --- --- --- --- ---

NO 87•20 8•24 38·~ 22'82 1'58 24•88 52•27 

1''5 60'95 10·86 24'67 25•53 
" " " 

1•50 65•60 18•60 10'02 20'73 
" " " 

1'55 72•98 15·03 2'69 32'33 " " " 
1'58 75•62 15·64 nll nn " " " 

Float at 
1'58 sp. gr', RAW CoAL 

Sink at CRUSHBD 
. Sink at 
1•55 sp. gr. 

1·58 sp. gr • To 1-• 

Wt. Ash Wt. Ash Wt. Ash 
% % % % % % 
--

1•46 32·50 18•87 50•75 46•60 28•49 

0'66 82'65 4'81 60•75 20•57 24'82 

0•28 81•95 4•19 50•70 17•00 21•75 

o·so 81•15 2•01 56•80 14•93 15•37 

\ 

-- ---- -- ----
2•69 82•88 24•38 52•27 100 24'57 

15•64 24•57 

Over·Jll asb : 24'63%. 

Over 75% clean coal with 18% nsb Is 
obtainable. A very promising resulL 
See also G. 108. 



G. 141 

JHARIA CENTRAL II 
NORTH 

XIV SEAM 
(Bottom) 

RESULT OF SCREENING 
THE 30-MESH MATERIAL 

Stu Amount' {mesh) 
% 

30-00 '" 2•38 

X GO '" 2•73 

Float at Float at Float at Float at 
Float at t·to sp. gr. t·-15 sp. gr. 1'50 sp. gr. 1•55 sp. gr. 

t·35 sp. gr. 
Sink at Sink at Sink at Sink at 

SIU' t·S5 sp. gr. t·.JO sp. gr. 1•45 sp. gr. 1·50 sp. gr. 
( lncbes} 

Wt. Ash Wt. Asb Wt. Asb Wt. A•b \\'t. Asb ., 
% % % ~ . , .. . , 

% .. ,. 
~ 

,. .. ,. ,. 
-- ------ -- -- - ----

Over 2 ( 3·2) ... nU '" f.•2J u·os 6·33 JO·GS ;·ss 21·88 1'85 28·13 

2-1 "' nil '" 8•43 u·ss 7•02 18·32 10"24 22•38 2•],1 27•5-J 

1-t '" .... 10•13 3•57 14•45 3·71 19•20 5·38 22·!18 t·55 27-'i'S 

t-t '" 0·07 8•55 1·85 13·20 4•40 18·09 )•52 22·30 1'B< 25'81 

t-1 '" l"C~t 6·86 0·07 12•08 t·iO 17•66 o·&G/2t·so 0'70 25·78 

1-30-mesh '" 2•14 •·oo 1•25 11·90 0·67 to· to 0•76 20•29 0·50 !-t,·99 

X 30-mesh "' 2'27 s·oo 0•86 12•00 o·.n 16'56 o·ss 20·9t 0•23 2t·St 

-- - -- -- ·-- - --1-----
Totals & Averages 7·to 5·to 10·lt 14•20 23·t8 18·57 20·27 22•20 8·00 20·98 

Cum. ash % "' 5•40 11•83 lt-{)9 17•50 18·.19 

EXAMPLES OF CLEANING POSSIBILITIES 

Cu:AN" CoAL MIDDLINGS REJRCTIONS 

Sp. gr. Amount A•h Amount A•h Sp. Jll', Amount A•h 
of cut % "' ., ., of cut 

., 
% ,. '" '" '" --------- --- --- --- --- ---

A•b 
% 

1•35 ?·to 5•46 79•75 20•03 1"58 12·85 51·59 

1·to 26·5-1 11•83 60·61 21•85 
" " " 

17•70 1'45 50•02 14'99 37•13 23'02 " " " 
18·00 1•50 76·20 ,17•50 10·80 27'01 " " " 

t·65 85•10 18'40 t·oo 32•15 
" " " 

1'58 87·15 18·70 nil nil " " " 

Float at 
1•58 sp. gr. Sink at 

J·58 sp. gr. RAW COAL 
Sink at 

1·55 sp. gr. 

Wt. Asb Wt • A•b Wt. A.-., 
~ •. ., •. .. .. ,. ,. .. ,. ~ 

-- -- ---- ----
nil '" S·St 49·U 2:2•08 !!4:GS .. .., ss·cu s·ss 52•07 29·76 23•7:! 

o·38 32•42 2•00 63'()1 li'lo& 24•32 .... 31•38 1•73 50·07 12."86 23·0t 

0•25 31•29 0·85 60·80 6•85 2()•t7 

0"17 29·64 0·76 51•13 6•25 16·90 

0•12 32·t8 0·78 S9·7t .... 17•81 

- 1----- -- --
1·96 32·15 12•85 51•59 100 23'00 

]8•70 23"00 

Weight of coal treated: 4ZO,lb. 

Over-all ash: 23·00%. 

A somewhat promising result, ·See also 
G. Hl(a), 



00 ..., 

G. 142 · 

JHARIA CENTRAL II 
NORTH 

XIV SEAM 
(Top) 

RESULT OF SCREENING 
THE BO·MESH MATERIAL 

StZR Amount (mesh) % 

so-oo ... 1•60 

x60 ... 1•60 

Float at Float at Float at Float at 

Float at 
1"40 sp, gr. b'5 sp. gr. 1'50 sp. gr. 1·55 sp. gr. 

t·35_sp. gr. Sink at Sink at Sink at Sink at 
SI7.E 1·35 sp. gr. 1'40 sp. gr. 1•45 sp. gr. 1·50 sp. gr. 

(inches) 

Wt. Ash Wt. Ash Wt. Ash Wt. Ash Wt. Ash 
% % .% % % % % % % % 
-- - ---- - ---- ---- --

Over 2 ... nil ... 3·50 14•30 4•44 19·82 8•66 21'22 2·20 27•15 

2-1 ... 0•10 11'02 4•70 14•37 7•20 17•57 10'20 20•50 3'20 26'53 
' 

1-l ... 0·3~ .0·3~. .. .3:Jl0. ..13o52 4'40 ltl'IJS 8•20 20'00 t·?S 25'89 

1-t ... o·ss 7•09 t·U 12•07 4:05 15•71 8•07 19·39 1'33 22•75 

t--1- ... o·ot 5·85 0·07 11'70 2•Sl 16•00 o·os 19•60 0'8-1 23'40 

l-30-mesh ... 1'5-l 4•00 O·OO 11•55 1'44 15•43 . 0•78 19•73 0•44 24"0! 

• X SO-mesh ... 1•56 4'50 O·S8 10•51 0·01 15•11 0•28 10•33 0•17 23•80 

---- - -- -
Totals & Averages 5•00 5•03 15•25 13•67 2-l·4G 17•17 32•14 20•40 10'41 25•49 

Cum. ash % ... 5•63 11•68 14•68 17•08 18'08 

EXAMPLES OF CLEANING POSSIBILITIES 

CLEAN COAL 1\IIDDLINGS REJECTIONS 

Sp. ftl'· Amount Ash Amount Ash Sp. gr. Anlount Ash 
of cut % % % % of cut % % --- --- --- --- --- --- ------

Ash 
% 

1•35 6•00 5·03 85•82 19•29 1'58 9•18 41'06 

1'40 20•25 11•68, 70•57 20•51 
" " " 

1G·G2 ' 1•45 44•70 14•68 46•12 22•28 
" " " 

16•82 1'50 70•8-1 17•08 13•08 26•:.8 "' " " 
1•55 87·25 18•08 3•57 20•76 

" " " 
1'58 00•82 18·S. nU nU " " " 

Float at 
Sink at 1'58 sp. gr. 

t·5S sp. gr. RAw CoAL 
Sink at 

1'55 sp. gr. 

Wt~ Ash Wt. Ash Wt. 
% % % % % 
-- -- ------

1•00 30•10 1'60 ss·ss 21'40 

o·so S0·2!l 2•00 40'10 28•80 

0•70 29'91 1'83 41'35 20'80 

0·55 29•00 1'31 n·60 12•80 

0•27 29•05 0'75 42•87 7•00 

0•10 20'20 0•68 46•57 5•60 

o·oo 20•87 0•51 ·63•04 3•60 

- ---- ----
8•67 29•76 9•18 41·06 100 

18•54 20'61 

Weight of coal treated: 500 lb. 

Over·nll ash: 20•61 %. 

Ash 
% 
--
21•93 

21•45 

20'69 

20•07 

18•86 

10•60 

16•47 

--
20'61 

AlthouFh the recovery of cl~an at sp. gr. 
1•58 is h1gh, lhe ash nduction is· not pJOoo 
mising. See also G. 142(a). 



G. 184 
Float at Float at Float at Float at - Float at 

Float at 1·40 sp. gr. 1'45 sp. gr. 1·50 sp. gr. 1·55 sp. gr: 1·58 sp. gr. 

JHARIA EAST II t·ss sp. gr. Sink at Sink at Sink at Sink at Sink at 
SIZE 1·85 sp. gr. 1'40 sp. gr. 1•45 sp. gr. 1'50 sp. gr. t·ss sp. gr. ( iPches) . 

XIV-A-SEAM 
WI. Aoh Wt. Aoh WL .... Wt. Aob WL .... WL .... 
% % % % % % % % % % % % 

- --:--- ---- -- - r-- --
1-1 ... 1"06 6•17 20•18 11·14 10'97 14o'62 6'14 17"87 7•30 21•52 2-80 25'07 

1-l ... 1'43 6"65 7"27 10'32 3'47 14'47 1'53 18'16 1"8< ::1;86 o·o. 25•30 

1- SO-mesh ... a·08 4"20 4•07 10"20 1•37 H·65 0"67 18•33 0"75 21•96 0"40 25"56 

X SO·mesh ... 2·36 3•20 1•49 0•40 0"72 13"27 o·s-& 17•60 0"30 21•42 O"U 25'45 

. 

!-- ---- ---- !-'- -- -- ---- --
TolalJ & Averag~ 7•92 4•48 42•01 10•85 14Ni8 u·os 8·58 17•04 10'82 21•52 4•28 25•77 

' 

Cum. ash % ... 4:43 9•63 n·oo 11•79 12•97 18·57 

EXAMPLES OF CLEANING POSSIBILITIES 

RESULT OF SCREENING 
THE 80·MESH llATERIAL 

CLEAlf COAL I MtDDLIKCS REJECTIONS 

"f· gr. Amount A•h Amount A•h Sp. gr. Amount A•h 
o cut % % % % of cut % % 
------------ ------ ------

Srz• Amount .... (mesh) 
% % 

1•36 '1·92 4'.48 8<"80 14.'98 1'62 7•28 86'82 

1'40 49'93 9•63 42''19 19•08 
" " " .. 

1•46 66•46 u·oo 26•26 21'86 " " " 30-60 ... 2•88 12•62' 
1"50 '15'04.. 11•79 1'1'68 23•77 

" " " X 00 ... 8'1.2 12'88 
1•65 85•36 12•97 7'86 26•93 

" .. " 
·1"58 89•64 13•57 3•08 28•54 

" " " 
1•62 92•72 14•08 nil - nil " " " 

Float at 
1·62 sp. gr. Sink at RAw Co.u. 

1·62 sp. gr. CRUSHJU) 
Sink At TO l" 

1·58 sp. gr. 

Wt. Aoh Wt. .... Wt. .... 
% % % % % % 

- --1-
2'10 28•72 8•90 st·Sf 6S·M 16'02 

0"63 27•78 1'26 88•22 18"37 ts·ts 
0"30 2.~·22 1•66 .2-06 12-00 15'83 

0"06 82•70 0•67 45'40 6•00 12•57 

--1--- - -- -
8·08 28•54 7·28 35•3! 100 15'62 

10"08 15·62 

Weight of coal treated: 10 lb. 

Over-all ash: 16'62%. 

No great advantage accrues from cleaning 
this sample. 



co 
VI 

G. 116 

JHARIA FIELD 
SOUTH-EAST 

XV SEAM 

RESULT OF SCREENING 
THE SO·MESH MATERIAL 

SIZE 
mesh) Amount 

% 

80-60 ... 2"56 

X 80 ... 2•20 

Float at Float nt Float at Float at 
FJnnt at 1•40 sp. gr, 1'45 sp. gr. 1·50 sp. gr. 1•55 sp. gr. 

1·35 sp. gr. Sink at Sink at Sink at Sink at 
SIZE 1·35 sp. gr. 1·40 sp. gr. 1·45 sp. gr. 1'50 sp. gr. 

{inches) 

Wt. Ash Wt. Ash Wt. Ash Wt. Ash Wt. Ash 
% % % % % % % % % % 

-- ------ - ------
Over 2 ... 8"63 7"10 11·91 11•00 8•55 16•28 2•80 21•55 0•97 28•50 

2-1 ... 5-58 7•35 10•52 12•00 8·88 16•75 1·~7 22•10 1"10 25•60 
-

1-!; ... 5•07 7•10 5•58 11•90 2•37 16•48 1•02 23•80 0•52 27"40 

1-i ... 4-'21 5•88 5•01 10•90 1•98 16•15 0•96 21'80 0•50 26•05 

i-1 ... 4"49 4•80 2•47 11•85 1•07 15·70 0•53 21•50 0·30 20•00 

i-SO·mesh ... 4•19 8•70 1•93 o·o5 0•67 ]5•90 0•31 21•15 0•20 25•65 

x SO·mesh ... 3•30 3•70 0•30 10'95 o·89 15•30 0•18 19•75 0'11 26•00 

f--- ------------ - --
Totals & Averages 30•42 1-- 5•80 37•67 11•40 13'91 16•84 6"77 21•00 _8·70 25•42 

Cum. ash % ... 5•80 8·89 10·16 11•05 11•63 

EXAMPLES OF CLEANING POSSIBILITIES 

~LEAN COAL MIDDLINGS REJECTIONS 

s¥. gr. Amount Ash Amount Ash Sp. gr. Auiount A•b 
o cut % % % % of cut % % --- ------ --- --- ------ ---

Ash 
% 

1'35 SO·.J2 5•80 63•14 14•77 1•58 6·H 89·40 

1'40 68•09 8•89 25•47 10'75 .. .. .. 
10•]2 - 1•45 82•00 10•16 11'56 28•85 .. .. .. 
u·so 1•50 88•77 11'05 4'70 26•60 .. .. .. 

1•55 02•47 11•63' 1·00 30•61 .. .. .. 
1•58 ' 08•56 11'85 nil nil .. .. .. 

Float at 
1'58 sp. gr. . 

Sink nt RAw CoAL 1·58 sp. gr. Sink at 
1·55 sp. gr. 

Wt. Ash Wt. Ash Wt. 
% % % % % 
---- -- --

0•20 31•65 1"88 36•00 24•08 

0·17 80·oo 1•45 32·$() 24•12 

0•15 29•65 o·8o 37•10 15•55 

0•21 31'30 0•77 88'55 13·M 

0'14 30•48 0•69 41•85 0•60 

. 0•08 27•85 o·81 51•20 8•19 

o·os 30•90 0•45 52•12 4•78 

1---------
1"09 30•61 6•44 39•40 100 

I· 11•85 18•68 

Weight of coal treated : 601 Jb. · 

Over-all ash: 18'68%. 

Ash 
% 

--
14•39 

14'81 

13•78 

18'81 

12•87 

12•80 

11•06 

--
13•64 

See remarks on G. 116{a). Crushing ap
pears not to give any material advantage, 
Liquid of sp. gr. 1'30 not used, but note 
high reeov~ry ( 30% ) of low asb ( 5'8% ) 
coal at sp. gr. 1·35 • 

Sp. gr. 1•80 used for testing crushed coal. 
See G. 116(a) • 



G. 116( a) 

JHARIA FIELD 
SOUTH-EAST 

XV SEAM 

CRUSHED TO .... 

PRIOR TO TEST 

Srze 
{inches) 

l-1 ... 
1-i, ... 
f-30-mesh ... 
X 30-mesb ... 

Totals & Avcralt'es 

Cum. ash % ... 

RESULT OF SCREENING 
THE SO·lHESH MATERIAL 

Sru Amount A•h 
(mesh) % % 

80-60 ... 8•10 u·so 

X 00 ... 3•75 u·so 

Float at Floot at Float at Float at Float at Float at 
Fl<?at at 1•35 sp.gr. 1•40 sp. gr. 1'45 sp. gr. t·ao sp. gr. t·55 sp. gr. 1·58 sp. gr. Sink at RAW COAL 1•30 sp. gr. Sink at Sink at Sink at Sink at Sink at Sink at t·ss sp. gr. 

1'40 sp. gr. 1·35 sp. gr. 1'40 sp. gr. t·.J5sp. gr. 1".~0 sp. gr. 1·55 sp. gr. 

Wt. .... Wt . .... Wt., A•h Wt. .... Wt. A•b Wt. A•b Wt. A•b Wt. &b \\'t • A•b 
% o• % ~~ o• o; o• o• o• o• 0' o• ~ .. o• o• o• 0' • o .o ... .o M • o .o •0 .o .o 0 •0 .o . . .. 
---- -- -- ---- ---- - -- -- - --1--- ---- --

2•06 ·NO 11•52 7•60 2!?:·23 11•00 7•87 16·95 .... 22·10 3•40 26•00 t·o7 29·!10 .... 39·25 as·so ]5•30 

3•36 a·so s·ou o·.w 5•(1{1 10·60 2•33 10•10 0·05 21•10 o·ss 20'00 o·as 28·00 1'43 so· us u~·os 12:·93 

rds 2•76 2·0:. 0·80 3·45 10•50 t·.n 15·75 .... 20•30 ()-50 25',10 O·ID 29·85 t·U 47'80 ]5•69 12•10 

2•88 2•JO I'll 0·80 1•30 10•30 0"45 15·30 0•24 to·so O·li 23'50 --o·o.& 2i)·j0 0·66 52'25 .... u·.ao 

-- -- -- -- ---- -- -- --1--- -- -- -- ---- --- --
J.l•35 S·J.I 19•57 7•10 32•76 10•85 12'06 10•42 .. ,. 21•66 4'02 26'48 , ... 20•66 8•46 41'81 100 13'68 

3'14 li"40 I s·u o·.n 10'31 11·10 u·ss 13·63 

EXAMPLES OF CLEANING POSSIBILITIES 

CLEAN COAL 1.11DDLfNOS REJECTIONS 

Sp. gr. Amount A•h Amount 
of cut .. % % .. 
------ ------

J•SO 14'36 s·u 77•19 

).35 33'02 fbl9 57"62 

1'40 oo·M s·u 24:86 

1'45 78'74 o·u 12'80 

1'50 84'D4 10'31 6•00 

1'55 so· so 11'10 J•68 

1'51;1 91'54 U'53 nil 

A•h Sp. gr, 
"' of cut .. ------

ts·oo 1'58 

15'00 
" 

20'60 
" 

2.J,•56 
" 

27'20 
" 

2D·06 
" 

nil ' 

Amount 
% ---

8•40 

" 
" 
" .. 
" ... 

A•h 
% ---

41'81 

" 
" 
" 

" 
" 

Over-all ash : IS·OS%. 

Crushing does not materially increase the 
perce11!age of clean coal recovery and only 
moderately lowers the ash content of tho
clean coal. Liquid of sp. gr. 1•30 used. 



G. 52 Float at 

Float at 1'45 sp. gr. 

JHARIA CENTRAL II, SOUTH 1'40 sp gr. Sink at 
SIZE 1•40 sp. gr. 

(in('hes) 

XVI SEAM 
Wt. Ash Wt. Mh 
% % % % 

-- ----
Over 2 ... M•52 12•05 9•02 20•06 

2-1 ... 6•04 11•85 1•08 10'00 

1-l ... 2•15 u·oo 0'22 19•87 

l-l ... t·.J.S (l·07 o·u 1{1'46 

l-1 ... 1'00 7'67 o·os 18"52 

1-SO·mesh ... 1•32 4·83 0•07 16'68 

X SO-mesh ... 0'52 3•78 o·o.a. H'21 

-- -- --
Totals & Averages 67•12 12•41 11·52 10'00 

-----
Cum. ash % ... 12'41 13·51 

' 
EXA!IIPLES OF CLEANING POSSIBILITIES 

RESULT OF SCREENING 
THI~ 311-MESH" MATERIAL 

THlWUGH OO·MESH 
CLEAN COAL MIDDLINGS REJECTIONS 

Slut Amonnt '\~" (mesh l ., 
" 

,. Sp. gr. Amount A•h Amount A•h Sp. gr. Amount A•h 
of cut 

., ., 
% % of cut 

., ., ,. ,. ,. ,. 
--- --- --- --- --- --- --- ---

S0-60 ... 0'42 7•118 
NoO 67•12 12•.U 10·06 23•10 1•50 1'!:02. ·IO·oo 

xoo ... 0•23 14'28 
1·.as 'f'S•&i 13•51 8·H 27·33 

" " " 
1'50 87·08 l.a·85 nil nil " " " 

Cum. ns.h ... O·Oj 

Float at 
1·50 sp. gr. Sink at 

RAW COAL t·So sp. gr. Sink at 
1'45 sp. gr. 

Wt. A•h Wt. Ash Wt. 
% % % % % 

-- ----1- --
7·76 27•46 10'9\J 41•42 83•10 

0•43 26•72 1•20 37•62 8•84 

0•11 25•82 o·sz 37•85 2·80 

0·04 24'50 o·oo 40·07 1•72 

0·0.,1 23·67 o·os .u·oo 1•20 

O·O.J. 21•43 o·os ao·ss 1'51 

0·02 23·40 0'07 54•22 0·65 

-- -- ---- --
B··l-1 27·33 12•02 n·oo 160 

H-·85 18'23 

Weight of coal treated~ 232 lb. 

O\·er4 all asb: 18"23%. 

Ash 
% 
--
IS·IJI 

17'33 

15'83 

12•43 

10•79 

7•51) 

l0'2t 

--
18•23 



00 
00 

G. 54 

JHARIA CENTRAL II, NORTH 

XVI SEAM 
( Top Section ) 

RESULT OF SCREENING 
THE SO-MESH MATERIAL 

THROUGH 60-MESH 

Srz£ Amount "'" (mesh) % % 

80-60 ... 8•00 18•70 

X- 60 ... 2•011 17•40 

Cum. 8!1h ... 15•51 -

Float at 
Float at 1·-1& sp. gr. 

t·-to sp. gr. Sink at ..... t·-&O sp. gr. 
(inches) 

WL "'" Wt. Ash 
% % ~ ~ ,. ,. 

-- ----
Over 2 ... 8•54 11·60 4'45 18"(1() 

2-1 ... 6•70 11•85 2•31 18·50 

1-t ... .... 11•72 2·85 17•.,7 

t-1 ... s·u 10"76 1'76 18"15 

t-t ... .... s·so 0•76 18•}.1 

l-80-mesb ... 5·87 6•71 .... 18'15 . 
X 30-mesb ... 4'15 5'85 0'40 19"40 

-- ----
Totals & Averages 40"02 9'76 13'22 18116 

Cum. ash% ... 9•76 11•82 

EXAMPLES OF CLEANING POS$IBILITIES 

CLEAN CoAL ltfiDDLJNOS REJECTIONS 

Sp. gr. I Amount "'" Amount A•h Sp. gr. Amount A<h 
of cut % % % % of cct % % 
--- ------ --- ------ -.-- ---

1•4.0 40·02 0·76 20'30 20'08 1•50 89·68 41•50 

1•45 53•24 11•82 7•08 23•84 .. .. .. 
]•50 60·32 18'23 nil nil .. .. .. 

I 

. 
Float at 

t·SO sp. gr. Sink at RAw COAL t·50 sp. gr. Sink at 
t·-1.7 sp. gr. 

Wt. "'" \\'t. A•h Wt. 
% .. .. % ~ ,. 

~ ~ 

--1- ------
O·SO 2.5·23 s·oo 39·75 22·78 

1'96 2-f,•23 9·61 42•15 ..... 
1•78 ..... .... fS•SS 18•51 

1"23 ..... 6'42 -&7'15 14'59 

0·51 21•63 3116 -&7·10 .... .... 22•77 .... -&7•55 .... 
o·so 27'60 1"11 .ao·20 6•05 

1- -- -- -- --
7•08 23·82 39'68 4<112 100 

13•28 24•45 
\ 

Weight or coal treated : 140 'b. 

Over·all ash: 24•45%. 

"'" .. 
~ 

--
2-1:38 

27·88 ..... 
28"75 

24:00 

16•87 

15'00 

--
2-&'45 



G. 55 Float at 
Float at 1'45 sp. gr. 

JHARIA CENTRAL II, NORTH 1'40 sp. gr. Sink at Srz£ 1'40 sp. gr. 
(inches) 

XVI SEAM 
( Bottom Section ) 

Wt. Ash Wt. Ash 
% % % % 

-- --
OvE-r 2 ... 8•18 ts·so 4•63 17•90 

2-l ... 12•26 13•25 5'18 18·25 

1-1 ... 7•00 12•49 3•28 18•25 

I -1 ... 5•68 11'05 s·so 17•05 

1-l ... 4'42 o·so 1'58 18'07 

i- SO·mesh ... 6'U .... 0"75 17'40 

X SO-mesh ... 5'28 6'15 0'55 16'05 

-- -- --
Totals & Avcrnf;:cs 48•80 11·06 10•33 18•03 

- ----·-
Cum. ash % ... 11•06 18•03 

EXAMPLES OF CLEANING POSSIBILITIES 

RESULT OF SCREENING 
THE SO·MESH MATERIAL 

THROUGH GO·MgSH 
CLEAN CoAL MIDDLINGS REJECTIONS 

S1n Amount A•h 
( mrsh) "' ., ,. ,. sr. gr. Amount Ash Amount A•h Sp.~. Amount Ash 

o cut % % % ., of ~ut · % % " --- --- ------ --- --- --- ---
-

so-oo ... 4•23 lfi•05 
1·.a.o 48•86 11•01} 32:-IB 10•70 b~O lS·tlS 35•35 

X 60 ... 3•67 t?·or; 
1•4.5 68•10 u·os 18'13 22•16 .. .. .. 
1·50 81·32 lt•51 nil nil .. .. .. 

Cum. u.b ... 16•08 

Float at 
1'50 sp. gr. Sink at RAW COAL 1'50 sp. gr. Sink nt 
t·.JS sp. gr. 

\Vt. Ash Wt. Ash Wt. 
% % % % % 

2•18 21•83 4•00 33•2{) 19•08 

3'64 22•60 3•82 34•03 24·80 

3•54 22·00 3•54 35·70 18'26 

1'{)4 22•00 2·64 34•08 13•62 

o·;s 22'20 1'66 33"70 8'44 

0'75 22'15 1'26 37"95 7'00 

0'40 22'60 1'67 44'55 7"90 

- -- -- -- --
13•13 22•17 18•08 85•35 100 

14•51 )8•-&0 

Weight of coal tre'atcd : 183 lb. 

Over·all ash: 18'4.0%. 

Ash 
% 

]0•66 

18•88 

19•87 

18•77 

16"93 

14'10 

15'115 

--
18'40 



G. 51 

JHARIA CENTRAL II 

SOUTH 

XVI-A SEAM 

RESULT OP SCREENING 
THE SO-JHESH !,fATERIAL 

THROUGH OO·MESH 

Sr>m AIIIOt!Rt 

( mM~h)- % 

30-60 ... 2'65 

xOO ... - 3•65 

Cum. ash ... 18•25 

Ash 
'% 

15"82 

20•01 

Float at 

Float at 
· t·.a5 sp. gr. 

-- l'-10 sp. gr. Sink at 
S1n t·.w sp. sr. 

(inch~) 

Wt. A•h Wt. .Uh .. • .. % .. .. ~ - ----
Over 2 ... 2:'64 14•08 0•82 2!;S2 

2-1 ... 15'-16 13•50 .a.·tG 22•13 

1-1 ... 12'28 13"28 .... 'lt·St 

1-1 ... .... 11·59 1·11 20"95 

1-1 ... 5'-18 o·.u o·;t ,., ... 
I -SO-mesh ... 5'1S 6•59 .... 10'57 

X 30 mesh ... ... ,0 5•65 .... 19'23 

1- -- --

Totals&: A"·erages 54'00 tt·40 J0•76 21·-to 

------
Cum, ash % ... u·.ao 13'11 

EXAMPLES OF CLEANING POSSIBILITIES 

CLtrAN Co.\L MIDDLINGS REJEC-l'IONS 

Sp. gr. A>h Amount 
I 

A•h Amount Sp. gr. Amount Ash· 

of cut .. .. ... .. of cut .. . . 
•• .. .. . .. . . ... . ------ --- --- --- --- --- ---

1'40 6-1"!16 1)•40 16'04 22"67 1"50 !!9"10 40'4~ 

1'45 65'71 13'11 5'10 25'31 
" " " 

1'50 70"00 14'01 nil nil " " .. 

I 

Float at 
1".~ sp. It'· Sink at 

t·50 sp. n. 
RAW CoAL 

Sink at 
J·-la sp. 1!11'· 

Wt. A•h Wt. A•h Wt. .. 'lo . •. . . .. .. .. . . 
--

o·s2 2.(-.j.5 """" .f.8•25 .... 
, ... 25·15 to·st 47'07 32·30 

t·ts 25·sa 6·81 52'08 22•iO 

u·SB 26•40 ·1.-1 i 51" .. 0 16'60 

0•45 26•30 1•88 5&80 8•30 

o·2U 2.f.·D5 ]·15 52·77 7•20 . ... 22·00 I·IU -&S•5] . ... 
-- f-- -- -- --

6•19 25•32 29·09 49'00 100 

J.i'Ol 2 .. '33 

Weight of coal treated : 2 cwt. 

Over-all ash: 2"'33%. 

.... sh . .. 
--
30·28 

26·5-& 

26·U 

23·83 

10·57 

]5•75 

18·16 

--
2.&·33 



G. 169 

JHARIA CENTRAL Ir 
SOUTH 

XVI-A SEAM 

RESULT OF SCREENING 
THE SO·MESH MATERIAL 

S1n Amount 
( Ul~b) .. .. 

30-60 ... 2•16 

• "" ... 2•07 

A•h .. •• 

17•03 

t:No 

Float at Flqat at Float at Float at 
Float at 1'45 sp. gr. t·so sp. gr. t·SS sp. gr. 1'58 sp. gr. Sink at RAw CoAi. 1'40 sp. gr. Sink at Sink at Sink at Sink at t·ss sp. gr. 

Sn:e 1·40 sp. gr. 1·45 sp. gr:. t·SO sp. gr. 1·55 sp. gr. 
(inches) 

Wt. Ash Wt. Ash .wt. Ash Wt. Ash Wt. Ash Wt. Ash Wt. Ash 
% % % % % •• .. % •• % % •• % .. •• " " .. . . 

-- -- -- -- -- -- -- -- --~ -- -- --. 
Over 2 ... 4•72 13•50 4·29 20•40 2•20 24·80 1•17 29·00 0•39 86•05 4;53 47'30 17•39 27·10 

' 2-1 ... 10•58 12'30 4•67 20•52 2•95 25•75 1•74 30'17 o·~~ 36·05 5•8-i so·oo 25•72 24•02 

1-1 ... 9•90 t2·87 3•58 20•15 1•19 25·65 o·;s 30·~5 o·.n 85•52 s·.u 51•70 19•28 28·0(. 

1-l ... 8•78 11'·45 2•26 :ro·so i·OO 24·97 0·67 29•20 o·ss 34•52 2•52 53·!)3 15·02 21•81 

l-1 ... 5•78 9•30 1·02 21•00 ·0'47 23•45 0•37 28•45 o·ts 33•55 1•21 62·55 8·95 18•42. 

l- SO-mesh ... 6•.j.7 6•05 0·58 19•00 0·35 22•75 0•32 28•35 0•12 32·80 o·o; 54•90 8•81 14•12 

• SO· mesh ... 2·86 4•90 0•25 17·00 ~ 0·23 21•75 0•17 22•85 o·oo 2?·15 o·o3 '57•35 4:23 15·59 

~ -- -- -- -- --
5'17,29•59 

-- -- -- -.--~ -
Totals ~ Averages 49•05 ]0·77 16•65 211•32 8·5? 25•03 ]·05 35•06 18•61 51•00 100 22•52 

Cum. ash %1 ... 10•77 13•10 14•56 15•54 16'00 22·52 

EXAMPLES OF CLEANING POSSIBILJTIES 

CLEAN COAL MIDDLINGS REJECTIONS -
Sp. gr. Amount Ash Amount A•h sf. gr. Amount Ash 
of cut •• .. % •• o cut .. % .. , . ... •• \Veight of coal treated: 176 lb. 

--- --- --- --- • --- Over·all ash: 22•52%. 
)'.1,0 49·05 10·77 3~·3, 23•94 1'58 18•61 51•00 

]•45 115·70 13•10 15•69 27•78 
" " " 

See G. 169( a!· 
See also samp e G. 51. 

1•50 U·27 14•50 7•12 31'()9 
" ,. " 

1·55 79'44. 15•54 ]·95 35·06 
" " " 

1•58 81•30 I 16·00 nil nil 
" " " 



G. 169(a) 

JftARIA CENTRAL II 
SOUTH 

XVI-A SEAM COAL 

CRUSHED TO i" 
•PRIOR TO TEST 

RESULT OF SCREENING 
THE 30-ltfESH MATERIAL 

Float at Float at Float at 
Float at I·4Q sp. gr. 1'45 sp. gr. t·50 sp. gr. 

1·35 sp. gr. Sink at Sink at Sink at 
SIZE 1•35 sp gr. 1•40 sp. gr. 1'45 sp. gr. 

(inches) 

Wt. A•h Wt. &h Wt, A•h \Vt. ~~h 
% % .. ., 

% ., 
% ,. 

~ .. ,. 
-- -- -- -- -- -- -- --,_, ... 8•66 B·$ ]5•50 13•85 9'46 19·55 4•;.& 24'35 

1-1 ... 6•33 6'55 4•72 13·80 2'48 20'30 1·20 24•30 

j -30-mesh ... 7·03 .... 2··!10 IS· so 1·26 HJ·SS 0·67 23'25 

X 30-mesb ... 4•17 , ... o·oo 10•05 0•42 1i·05 o·.Js 10·00 

-- -- -- -- -- -- -- --
Totals&: Averages 27"09 6'28 28'62 18"02 18"62 29•5.J 7"00 23'04: 

Cum. ash% ... 6•28 9•83 11"80 18•00 

EXAMPLES OF CLEANING POSSIBILITIBS 

CLEAN COAL MIDDLINGS REJ.HCTIONS 

Sp. gr. Amount A•h Amount A•h sy. "'· Amount 
of cut ., % % % o cut % •• 

Float at Float at 
1•65 sp. gr. 1"58 sp. gr. Sink at RAw Cou 

t·SB sp. gT. 
Causn•D 

Sink at Sink at TO l" 
t·50 sp. gr. t·ss sp. gr. 

Wt. A•h Wt. A•h Wt. A .. Wt. A .. .. •.. % % .. % 
•. .. ,. .. .. .. . . 

-- --I--' -- -- -- -- --.... 20'15 1•35 34•80 12"48 62'55 56·99 25119 

1·06 28'80 0·51 32•55 s·si os·.as 20·11 21•72 

0'67 28']5 0'28 30·2:5 2"15 54•85 15·36 16•76 

o·u 27·50 0•09 20•00 1"24 5.J·.JO 7•54 16·63 

-- -- -- -- -- -- -- --
6'77 28'94 2'23 ss·so 10'68 63'00 100 23'60 

14•46 ]5'00 22•60 

A•h 
% 

SJZF. Amount A•h --- --- --- --- --- --- --- ---
(mesh) % " ,. 1"35 27'00 

----- 1"40 50·6] -
30 -&? ... 3·02 14•85 ]•45 6.J·2S 

x60 ... 3•62 10•05 ]•50 71·32 

1•55 78•09 

]•58 80•32 I 

6'28 53·2:J 10"4.-& 

0·83 29•71 28•8] 

n·so 16•00 27•42 

]3·09 0·00 30•17 

14•46 2·23 33•89 

]6•()() nil nil 

]'l'j8 19'68 

.. .. 

.. " 

" .. 
" .. 
" " 

53•00 

" 
,, 

.. 

.. 
" 

Over-all ash: 22·52%. 

Some advrmtagc accrues from crushing 
prior to washing. 



G. 130 

JHARIA 
CENTRAL II 

XVII SEAM 

-. 
SIZE 

(inches) 

t-i ... 
i-t ... 
l-30-mesh ... 
X SO-mesh ... 

. 
Totals & Averages 

Cum. o.sh% ... 

RESULT OF SCREENING 
THE 30·MESH MATERIAL 

Sru:: Amount Ash 
(lnt'Sh) o· ~~ .. 

sn-nu ... S·08 6·MJ 

X 00 ... 3·09 7•55 

Float at Float at Floil.t at Float at 

Float at 1·35 sp. gr. 1·40 sp. gr. 1•45 sp. gr. 1•50 sp. gr. 
t·SO sp. gr. Sink at Sink at / Sink at Sink at 

t·SO sp. gr. 1·85 sp. gi. biO sp. gr. 1·45 sp. gr. 

Wt. A•h Wt. A•h WI. Ash Wt. A•h Wt. Ash 
% % % % % % % % % " ,. --- -- - -- ------ -- - --

2•73 4'15 is·1o s·so 24•97 ]2•80 7"!34 17'90 2'46 22'30 

3•22 3•10 6'13 7'10 3•97 ]2•20 ]•27 17•30 0•50 21'51 

4·76 2·75 2•99 7•30 1'()0 n·po 0•69 17•00 0·35 21·20 

4•37 2·00 I·SR 5·85 o·n2 t0·50 0·31 15•20 0•27 10·10 

' 

-- -- -- -- --- -- -- ----
15•08 2·86 36·20 7·02 31'76 12•60 o:o1 17•67 3·58 21·84 

·-
2•86 6'4-' 8·79 \1•74 10·10 

EXAMPLES OF CLEANING POSSIBILITIES 

CLEAN CoAL l\.IIDDI.INGS REJECTIONS 

s p. tiT· Amount A•h Amount I Ash Sp. gr. Amount 
of cut ~~ o,~. ~-;, % of cut o• ,. ---

Float at 
]•55 sp. gr. 

Sink at 
1·50 sp. gr. 

Wt. A•h 

" ,. " ,. 
-- -

]•32 26'60 

0•28 26·75 

0·21 25·05 

0·11 22·00 

-- --
H~2 26·24 

10·50 . 

A'h ., ,. 

Float at 
1•58 sp. gr. RAW COAL Sink at 

1•58 sp. qr, CR;U~HF.D 
Sink at TO l• 

]•55 sp. gr. 

\Vt. A•h Wt. A•h Wt. A•h 
% % % % % ., ,. 

-- -- -- ---- --
0'66 28"10 O·IS 33•30 65'70 12'09 

0•12 28•00 o·oo 32·70 15·55 Q-48 

0·09 28·51 0•09 38'29 11·08 7·9-l 

0•06 26·85 o·zs 55•20 7•67 ,7·08 

-- -- -- -- --- --
. 0·93 zs·os o·s3 44•41 100 10·SI. 

10'66 10•84 

Wt'il:ht of coal treated: 3&-1 lh. 

Over·all ash : 10•8--l%. --- --- --- --- --- --- ---
1•30 ]()·08 2·'36 84·30 

1'35 IU·37 O·U 4[\-10 

1•40. SS·JS 8·70 H\·34 

1•45 03•0-l 11·74 6•43 

]•50 un·n2 lO'H~ 2·1'\5 

1'55 us·a4 IQ-60 o·us 

,l'M 00'47 10'66 nU 

12·06 1•58 

15•18 
" 

20'1U " 
24•05 

" 
26•S3 

" 
21:1.'05 . 

nil 
" 

0'53 

" 

" 

" .. 
" .. 

-&·Nl 

" 

" 

" 

" 

" 

This coni is falrlr low in ash content 
and free from bands. On treatmtont at 
sp. gr. 1·35 about 5o~;. dean coal can bt
obtaincd with an ash of about 6°0. This 
clean roal could be used for special purposes. 
The otbrr So~;. of tho coal would have an 
ash contrnt of about l5°Q. This can ht
uscd for tht" manufacture of metallurgical 
c.ok(', 



G. 172 

RANIGANJ FIELD 

-
Float at Float at Float at Float :at Float at 

Flnat at 1•.1() sp. gr. 1·~6 sp. gr. 1·50 sp. gr. )•55 sp. gr. t·Sd sp. gr. Sink at RAw Cou 
1·36 sp. gr. Sink at Sink at Sink at Sink at Sink at J-.S8 sp. gr. 

SIZE 1'85 sp. gr. t·.&Osp. gr. 1'-'5 sp. gr. 1•50 sp. gr. J·.55 sp gt. 
(inchts) 

KAJORA TOP SEAM 
Wt. A>h WI. A>h Wt. A>b WI. A>b \\'t. A>b Wt. • -\>b WI • A>b Wt. A>b 
o• wo Oo 0.' 0' Oo w 0' O' O' ., o• .. O' ., 

% •• ,o .. ,o ,. .. .. ,0 .. • • ,o • .. 
--~ -- -- -- -- ----1- -- ----1-- --

Over 2 ,., JU·Ot 0'22 18•29 ]5•00 t·-17 22•-10 .. 7. 27·1& o·JO 31·35 01J2 37·22 .. 10 39'(1() .ao·GS 12·77 

2-1 ... 11·58 10"30 8•16 12'9-1 0·71 21•77 o-25 26·20 0•16 321)8 O<IS 36:5! O·JO .. 2-20 21-()3 12•3] 

1-1 ... 7·78 8·50 4'70 ]6·)5 0•38 21•32 .. u 26·68 "'"" 30·76 0113 35·3D 0·12 .J2•SO }3-~ 11·00 

1-1 ... 7•87 o·:H:J 2•13 U·D2 0·63 10·28 o·21 23·02 ltlU :!iJ-15 u·os 32·66 o-oo .J3•JS n·12 U·SO 

1-1 ,., .... -NO o·oo 14'21 .... 10•18 o·ta 22•52 u·os :!O·U 0·02 31'(1() o·oo ,3110 6·67 ;-so 

l- 30-mrsh ... 3·97 2·K6 0·75 )3•60 0"21 17·72 0·15 ..... 0·07 2.f•70 0'03 27"06 0'08 .&5·58 5•26 6·57 

X 30-mcsh ,., 1·20 3·30 0•51 11•40 0·12 13•50 o·oo 17•50 0·06 22·30 0·02 25·.&5 o·n Si·OO 2'07 ..... 
-- -- --1--1--- -,- -- -- -- -- ---- -- --

Total• & An-rages 57' 55 ;·os S5'.f-l a·« 8"76 zu·oo 1'73 25'23 0'63 :!:9·02 0'23 33'26 0' .. .f.f•Uf 100 ,, • .,Q 

Cum. ao;b% ... 7•08 to·« 10'85 11•10 11'21 11'28 11'49 

• 
EXAMPLES OF .CLEANING POSSIBJLITJFS 

CLEAN COAL l\fiDDLI~CS REJf!CTIONS 

RESULT OF SCREENING 
THE SO-MESH MATERIAL Sp. gr. Amount A<h Amount A•h Sp. gr. Amount A•h 

of cut ., ., % 
., of cut ., o• ,. ,. .. ,. ,. 

--- ------ --- --- --- --- --- Over-aU a!lh: 11•-HI%. 
SIZE Amount A•h 1'35 57' 55 

'(mesh) % % 
1'.10 02•()0 ----

S0-60 ., 1·06 8·00 t·.fi5 06•75 

X 00' ' ., 1'01 U·-10 1·50 08•48 

]•55 09·11 

1•58 00•8-1 

;=os 41'79 15•70 

10'1.' ~-ss 23·33 

10·85 2·59 26·86 

11•10 0·86 SO· IS 

11.21 0·23 33·26 

11•26 rul nil 

1'58 0'66 

" " 
" " 
" " 

" " 
" " 

u·o2 

" 

" 
" 

" 
" 

This being, in the untreated state, a 
low ash coal, there would appear to be no 
special advantage in cleaning. 



' 
Float at Float at Float at Float at Float at 

Float at 1'40 sp. gr. 1'45 s~. gr. 1'50 sp. gr. 1'55 sp. gr. 1'58 sp. gr. Sink at - RAW COAL t·S5 sp. gr. Sink at Sink at Sink at Sink at Sinlc at l'Msp. gr. 
SIZE 1·35 sp. gr. 1•40 sp. gr. 1•45 sp. gr. t·SO sp. gr. 1'55 sp. gr. 

- ( inchrs) 

G. 173 SNA 

RANIGANJ FIELD 

-
I 

-
Wt. A<h Wt. A<h Wt. A<h Wt. A<h Wt. A<h Wt. A<h Wt." A<h Wt. A<h 
% % % % % " % % " % % % % %- % % .. ,. 

--- -- -- ------ -- ----,--- -- --

SAMLA SEAM 

UNDER 4• COAL 

4-2 ... 11•08 11·32 26·72 16·72 3•47 23•10 1·52 28·80 1·36 33•43 0•68 40•00 0·00 44·5? ~5·82 17•74 . 
2-1 ... 4•17 tO·z.t 0•83 15·81 2·07 24'20 0•40 29·68 0'40 33·32 o·to 39'07 0·58 47·03 17•55 i7·36 

1-,-t ... 3·17 10·10 4•57 16·06 0·97 23·08 O•SS 28·78 0·23 33·50 0·05 38'17 0·35 4~·13 0•67 17·41 

l-l ... 5'21 7·25 2·74 16·50 t·Ot 21•88 0·57 26•55 0•17 31•23 0·27 35•22 0•40 51·60 to·s? 15•01 

l-l ... 5·00 4•4i' 1•17 16•16 0•35 20•27 0•46 24•07 0·18 28·55 0·19 31•88 0·36 48•31 7•62 11•17 

~-30·m"'b ... 3·77 3'16 Q•Q_'i' 12·50 0•48 17·95 0•44 21•05 0•34 26··10 0•12 30·57 0·40 40·88 6•52 11•50 

X 30-mesb ... o·.n 4·60 0•51 -10·00 o·,u 14•53 0·46 20•50 o·ss 22·80 0·07 25·33 0·23 50•51 2·45 18·70 

-- -- -- -- -- -- -- ---- -- -- -- -- --· -- --
Totals & Averages 32·81 8·35 46•51 16·37 8·70 22·40 4·18 26•42 s·ot 31·02 t·SO 36·80 3·31 •s·:u 100 16·-17 

Cum. ash % ... 8·35 13•05' U·OO 14•55 15•07 15·88 16·47 

EXAMPLES OF CLEANING POSSinlLITIF.S 

SCREEN ANAt.YSIS OF THE SAMPLE 

RESULT OF SCREENING 
THE SO·MESH MATERIAl. 

Stut Amount Ash 
( tut'Sh ) .. % ,. 

so-ou ... 1'03 15'\13 

CLEM• CoAL MIDDLINGS REJECTIONS 

I s~ . .,.. Amount Ash Amount A<h Sp. gr. Amount A<h 
S1z2 Vt't. A•h 

(inches) .. ., 
o cut % 

.. . , 
% of cut .. ., , . ,. ,. .. .. ,. 

--- --- --- --- --- --- --- ---

I 1'35 32'81 8•35 63'88 10'00 1'68 s·st 48'31 Over-&" . .. 2..'\'26 16'33 

1".&0 70'32 13'05 lf'37 26'02 
" " " Below ,. ... '11'7-& 16'-&7 

l'ol5 88'11 u·oo 8'68 20'73 
" " " xoo ... 1'42 21'06 

l'liU 0!'29 H'55 ,&'40 32'87 
" " " 

Over-all .ash: 16'47%· 

1'55 os·so 15'07 l'SO 36'80 
" " " 

' The 80% production o{ lS% ash coal 
may be of interest. . 

1"68 oo·oo 16•38 nil nil " " " 



G. 173 SNB 

RANIGANJ FIELD 

SAMLA SEAM 

OVER.&"' COAL 

Float at Float at FJoat at FJoat at Float at 

FJoat at 1·-10 sp. gr t·.fo5 sp. gr. t·so sp. ~r- 1·5:; sp. gr. 1·58 sp. gr. Sink a! RAW COAL 
1.35 sp. gr. Sink at Sink at Sink at Sink at Sink al 

1· • .-.s sp. gr. 
SIZE 1·35 sp. gr. t·.ao !>p. gr. 1·.as sp. b'~'· I·SU !>p. gr. 1·.')5 sp. gr. 

(inches) - ------
Wt. .... Wt. A>b Wt. A~h Wt. • o\sb Wt. A>h Wt. . \sh Wt . A>b Wt. ..... 
~;, .. ., .. ,, 

% '!;. 
,, 

~. . % % .. .. . • .. " 
,, .. ,, .. .• .. . . " -- - --1--- -- - ---- -- -- --- -- ----

Over .fo . ... 34"37 13'.fol .as·ov to·oo J(J•S.'i 20'33 .a·oo 27•00 nil nil 0'53 35•85 0"27 37"15 00·00 Io-as 

. 

Ct..im. ash% ... 13·]4. 1•·os ]6·00 16'16 16•16 16·27 16•35 

. 

EXAMPLES OF CLEANING POSSIBILITIES 

CLEAN CoAL MIDDLINGS 

Sp. gr. Amount A>h Amount Aoh 
of cut " % % % " --- --- --- ---

1·35 34•37 13•41 65·36 17•77 

t·.ao 88·30 u·os 16•37 23•05 

1•45 Ot·21 ]5•66 5•52 28·39 

]•50 00•20 16·16 0·53 35•86 

]•55 .. .. .. .. 
1•58 09•73 16•27 nil nil 

Sp. jp-. 
of cut 
---

t·ss 

" 
" 
" .. 
.. 

REJECTIONS 

Amount A•h 
" % " --- ---

0•27 37•15 

" " 
" " 
.. .. 
.. .. 
.. " 

Wt'ight of coal treated: 931 lb. 

Over-all ash: 16•33%-

See G. 173 SNA. 



G. 187 

RANIGANJ FIELD 
SIZE 

(inches) 
GHUSICK SEAM 

2-1 ... 
1-i ... 
1-1 ... 
1-l ... 
l--30-mcsh ... 
X SO·mcsh ... 

Totals & Averages 

Cum, ash% ... 

RESULT OF SCREENING 
THE SO·MESH MATERIAL 

SIZE Amount A<h 
(mesh) .. •• % 

30-60 ... 1•18 O·l'iO 

xOO ... 0'61 13•00 

Float at Float ;ft Float at Float at Float at Float at 
Float at 1•40 sp. gr. 1'45 sp. gr. 1'50 sp. gr. 1·55 sp. gr. 1·58 sp. gr. 1•62 sp. gr. 

Sink at RAw CoAL 1•35 sp. gr. Sink at Sink at Sink at Sink at Sink at Sink at 1•62 sp. gr. 
1·35 sp. gr. 1'-10 sp. gr. 1•45 sp. gr. 1·50 sp. gr. 1·55 sp. gr. 1•58 sp. gr. 

Wt. A<h Wt. A<h \Vt. A<h Wt. A<h Wt. A<h Wt. A<h Wt. A<h Wt. A<h Wt. A<h ., ,. % % % % % % % % % % % % % % % % % 
-------- ----1----- --1----- -- -- - ----

8·95 9•70 32•87 13:84 14•06 18·71 6'01 28•18 1•91 27'49 0•79 29·02 0·06 30•01 ... ... 65'25 15·03 

3•48 8·91 8·0-1 14·11 2·03 19•47 0•83 22·07 0•42 25•41 0·18 31'17 O·IS 31•36 0•18 36•80 15·29 15•00 

1•97 6•07 8·72 12·71 1•17 17·77 0·41 22•11 0•27 25•94 o·os 20•63 o·o3 30•08 O·ll 37•73 7.76 13.57 

1•85 5•40 1•40 12•41 o·55 17•22 0•2!) 21'00 0•12 25·59• 0·0-1 31•17 0•04 28·39 0·09 38•85 4.47 11.86 

s·so 3•49 0·91 11•48 0'43 16·11 0•20 18•76 0·16 22·80 0•06 26•77 o·o3 28·72 0·15 43·82 5•44 8•46 

]•06 2·06 0·26 0·25 0•12 15·16 o·o8 18•09 o·oo 21•28 ... .. . 0•02 24·58 o·IO 50•27 1·70 10•71 

-- -- -- --- --r-- -- --1---1-1----- ----
20•81 7•49 47·29 1S•Il8 18•36 18'61 7•82 22•76 2·04 25•59 ]•]5 29•26 0•91 30•10 0•72 42•20 100 U·92 

7•49 11'70 13•24 ]4•03 14'41 14·58 14•72 14.02 

• 

EXAMPLES OF CLEANING POSSIBILITIES 

CLEAN CoAL MIDDLINGS REJECTIONS 

sy- I!T· Amount A<h Amount 
o cut % % % --- --- --- ---

1'35 20'81 7'40 78'47 

1'40 68'10 11'70 31'18 

1'45 86'46 13'24 12'82 

1'60 Dt·28 14.'03 6•00 

1'65 07'22 u·n 2'06 

1'58 08•37 14•58 0•91 

1'62 00•28 U·72. nil 

A<h Sp. (rr, 
% of cut 

--- ---
16'6-i 1'62 

21']3· 
" 

ll<'U " 
-27•84 

" 
29•63 

" 
30•10 .. 

nil .. 

Amount ., ,. 
---

0'72 

" .. 
.. 
.. 
.. 
.. 

A<h ., ,. 
---

42'22 

" 

" 
" 
" .. 
" 

Weight of coal treated: 67 lb. 

Over-all ash: 1-1'02%: 

The raw coal containing only 15% o{ 
ash, it may be questioned whether cleaning 
would be justified, though 70% reco\·ery 
can be obtained with a reduction of S% in 
the ash. 



G. 146A 

RANIGANJ FIELD 

BHARA TCHAK SEAM 

RRSULT OP SCREENING 
THE: 30·MESH MATERIAL 

SIZE Amount 
(mesh) % 

30-60 ... 0'87 

xoo ... 0'75 

Cum. ash , .. 11'62 

Float at Float at Float at Float at Float at 

FJt)at at t·to sp. gr. 1•45 sp. gr. 1·50 sp. gr. t·aa sp. gr. 1•58 sp. gr. Sink at RAw COAL 
1•35 sp. gr. Siok at Sink at Sink at Sink at Sink at t·ss sp. gr. 

SrZI!! 1'35 sp. gr. }•,&0 sp. gr. 1'45 sp. gr J·SO sp. gr. 1·55 sp. gr. 
( ioc:hes) 

Wt. &h Wt. I &h WL &h Wt. Ash Wt. Ash Wt. A•h Wt. Ash WL A•h 
% % % % ~ "' ., % % % % o• % o• % •. ,. ~ '" ~ '" 

,. 
----

Over 2 ... a·ot 10-20 13•43 15•25 ...... 20"10 OilO 25il0 0·5) 30'()() ... ... .. . .. . 21'31 15·81 

2-1 ... 0·88 10·80 26•26 }4·00 .... 18·80 .... ..... 0'35 30•40 0'()3 st·20 0·14 40·8.5 43·H ts·ss 
1-l ... 6·/U JO·U. 7•43 15·05 2·88 18'61 O·U 28·110 0'13 26·32 0·07 27·66 01)9 33•7] 16•45 H·u 

1-1 ... 4'05 s·oo 2·00 14·90 0•94 19·50 0•28 23·10 0'16 26·75 0·06 30•20 o·u 37·50 s·so 13•30 

1-1 ... 2·73 .. ,.. 1•20 .... 0·51 18·70 0'16 23·05 0"07 25·00 O·Of 29'10 o-n 36·5.5 .... n·u 
l-30·mC!Ih ... 2•40 4-20 0·63 H·20 0·31 J8·7(j o·t2 21·70 0·10 2-NO .... 28·,10 o-Jt 38•30 a· so 0·65!: 

X SO·mesb ... o·oo 2•110 0"20 12'60 0"12 15'25 o·oo 18"80 0'07 21'00 o·o< ..... 0'17 48'10 1"62 11'82 

r- - -- -- -- -
0'30 129·30. 

--
Totals & Averages 20•36 0'02 62•0S 14•54 13'64 10'05 2"62 24•18 t·so 28'30 0"74 40'10 100 ..... 
Cum. ash% ... .... 12•63 13•47 13•76 13·{lG u·oo 14:20 

EXAMPLES OF CLEANING POSSIBILITIES 

CLEAN COAL lfiDDLINGS REJECTIONS 

A•h 
Sp. gr. Amount A•h Amount "'" Sp. gr. Amount A•h 
o( cut % % % % of,cut % % % --- --- --- --- --- --- --- ---

Weight of coa) treated: 146 lb. 

Over-all asb: 14'20%• 
1'35 20'36 002 oo·oo 

o·uo 1'40 81'41 12'53 17'85 

14'66 1'45 0!'05 13'47 .s·SI 

, ... 07·~7 13'76 ]•flO 

]•55 • •••• 18'06 o·so 
1'68 09·26 14•00 nll 

10'10 ]'68 

20"63 
" 

25'80 .. 
28'80 " 
28•30 ... 

nil 
" 

0'74 

" 

" 
" 
" 
" 

40'10. 

" 

" 
" 
" 
,. 

No special advantage accn1es from 
cleaning. 



G. 146B 

RANIGAN~ FIELD 

BHARA TCHAK SEAM 

RESULT OF SCREENING 
THE SO-MESH MATERIAL 

SuE Amount 
(me11h) " ,, 

80-00 ... 1•28 

X 00 ... o·o2 

Cum. ub ... 10'95 

Float at Float at Float nt Float at Float at 

Float at 
1·40 sp. gr. 1'45 sp. gr. t·SO ~·gr. 1'55 sp. gr...- t·SS sp. gr. 

Sink at ' RAW COAL 
1•35 sp. gr. Sink at Sink at Sink at Sink at Sink at 1·58 sp. gr. 

SIZE t·ss sp. gr. t·4o-sp. gr. 1'45 sp. gr. t·so sp. gr. 1·5& sp. gr. 
(inches) 

Wt. Ash Wt. Ash Wt. Ash Wt. Ash Wt. Ash Wt. Ash Wt. I Ash Wt. Ash 
% % % %. % % % % % % % % % % % % 

-- -- -- -- -- -- -·-- -- -- -- -- - -- -- --
Over 2 ... 0•60 10•80 6•45 tS·SO 2•17 20•60 O·D6 26•15 0•71 31•85 2'47" 85'20 1•79 44·30 15'24 23·09 

2-1 ... 5·35 10·50 17•16 13•00 7•55 20·05 2·01 28•00 s·os 31•65 2•27 80•80 4•06 47•40 44'68 22•08 
' 

r-t· ... 3•43 7'74 6•18 15•16 s·oo 20•61 t·to 27•70 0•82 32•32 0•62 35·96 1•54 40'11 .16•75 20·10 

l-l ... 2'81 7'40 s·ss 15'06 1'52 10'85 0'58 25'05 0'52 20'70 o·ts 38"15 1'18 49'06 10'20 19'14 

l-l ... 2'67 s·ss t·so 14'62 0"61 19'77 o·so 25'20 0'23 28'96 o·n 82•73 o·oo 51•52 5•97 16"32 

i-SO-mesh ... 2•81 s·o.a 0•82 13•58 o·u 18·8:1 0•20 23·~6 0•17 27•06 0•07 30•06 0·63 50·85 4•87 J.l•16 

X SO-mesh ... 1'14 '3•54 0•25 18•25 0'17 17•61 0·11 22•50 0•10 28•02 o·o& 20·.16 o·s7 54•01 2·20 16•05 

-- -- ---- -- -- -- -- -- -- -- -- -- -- --
Totals & A verogcs 18•70 '1'4·0 35•78 14'14 ' 15'49 20'15 6"98 27'31 7'03 31'32 6•75 35'69 10'67 47'07 100 20'77 - ·-

Cum. nsh,% ... 7'49 11•86 13'80 u·76 • 10'28 17•52 20•77 

EXAMPLES OF CLEANING POSSIBILITIES 

(LEAN COAL MIDDLINQS REJECTIONS 

Ash 
Sp~ gr. Amount Ash Amount Ash Sp. gr. Amount A•h 
of cut % % % % of cut % % 

% --- --- --- --- --- ------ ---
Weight of coal treated: 73 lb. 

Over-all ash: 20•77%. loll5 18•70 7•40 70•03 

16•10 1'40 64•!8 11•86 84'85 

10'40 1'-1.6 60•07 18•69 19•36 

1'60 76•9S U·70 JS·SS 

]•65 83'58 16•28 5·75 

1•68 80·33 17•52 nU 

20•18 1•58 

26•30 
" 

3t~ss 
" 

33·20 " 
85•60 " 

nU " 

10•67 

" 
" 
" 
" 

" 

47•D7 

•· 
" 

" 
" .. 

An 8.1% production of 16% db clran 
coal may be attractive. Sec also G. UOH(a) 
(cutve). 



0 
0 

G. 146C 

RANIGANJ FIELD 

BHARATCHAK SEAM 

RESULT OF SCREENING 
THE 30·MESH MATERIAL 

SIZE Amount 
{mesh) % 

80-60 ... 1'23 

X 60 ... 0•82 

Ash 
% 

16•60 

20•1U 

• 
Float at Float at Float at Flo:at at Float at 

Flnat at t·~o sp. gr. 1'-15 sp. gr. 1·50 sp. gr. J·55 sp. gr. 1·58 sp. gr. Sink at RAw Co.'I..L 
1•35 sp. gr. Sink-at Sink at Sink at Sink at Sink at J•SS sp. gr. 

SIZE 1'35 sp. gr. 1·-1.0 sp. gr. 1•45 sp. gr. 1·50 sp. gr. 1·55 sp. gr. 
(inches) 

Wt. A•b Wt. A>b \Vt. A>b Wt. A>b \Vt. A>b \Vt. A>b Wt. A>b \VL A>b 
" o• o• o• 0' 0' o• o• 0' o• •. o· 0' o• 'ro j, .o .o •o .. •o .o .. .o .o ~ .. .o ~ ~ 

----I-- ---- --I-- --- -- --1- -- ----
Over 2 ... nil . .. t·Jf) 17'55 3"1U 21J·OO 1•1J8 25'00 4'74 27"20 4'H :u·;o 2"81 41•15 18'50 29'()1) 

2-1 ... nil . .. 6·DD 15•70 151)2 211·60 Dil!l 26•70 O·BB 30·00 2•85 32·35 .... 42'05 47·83 26•25 

1-1 ... 0·47 {1·15 2·01 ].1•86 .... 20·56 2•/l() 2.f-Q5 1·30 30'72 o·io 3j·77 2·i7 -15'10 u.-23 26•58 

1-! ... 1•12 5·15 O·DO U.-15 1•37 10·75 1•22 :wto 0•9:) 20·38 O·U 32·58 1•/l() -iS· to ,.t, 201>2 

!-1 ... 1•60 3•70 0•50 H·23 O•.f.O 10'53 0·-:17 23·85 o·as 28'59 O·U 32·i1 o-o; .(8•.J2 -&·82 20"10 

l-30-mesh ... 2'6D 2"06 0'36 13'90 0'26 10'09 11"25 22"00 O':!i 27'03 0"13 31'21 0"78 40"57 -&·n 15"5.& 

X 30-mesh ... 1"03 2"·14 o·1o 11"02 Oil!l 15"06 0"10 10'32 o·u 2-1."15 o·os 27'08 o·-&5 51"88 2.""05 17'80 

-- -- - -- - -- -- -- -- -- - -- 1-
Totals & Average! 7•21 .... 11•27 15·-&-& 2-&·03 20·5-& 161H 25·75 17•66 20·65 8·5-1 33·05 u·-&8 U·6i 100 25•81 

Cum. ash % ... .... to·ot 16•H 18·0-&. 21•30 22·62 25·81 

EXAMPLES OF CLEANING POSSIBILITIES 

CLEAN COAL MIDDLINGS REJECTIONS 

Sp. gr. Amount A•h Amount 
of cut o• o• O' .o .o ,o 

--- --- --- ---
1•35 7•21 .... 78·31 

t·40 18·48 10·01 61•0-l 

1•45 43·41 16•4-1 42'11 

l'CiO 50•32 18•0-1 26•20 

t·55 76·08 21·30 8•54 

t·5S 85•52 22•62 nil 

A•b Sp. gr. 
% of cut 

--- ---
24·35 1'58 

25·85 .. 
28·00 .. 
30·{16 .. 
33•66 .. 

nil .. 

Amount 
0' .o ---

14•48 

.. 
" .. 
.. 
.. 

A•h 
% ---

44•67 

.. 
.. 
.. 
.. 
.. 

Weight of coal treated : 63 lb. 

Over-all ash: 25'31%. 

Not a verv promising result. Sec also 
G. 146C{a) (Curve) . 



G. 41 Float at Float at Float at Float at 

BOKARO FIELD 
Float at bl5 sp. gr. t·so sp. gr. 1'55 sp. gr. 1'57 sp. gr. Sink at 

t·.J.O sp. gr. 1'57 sp. gr. RAw CoAL 
Sink at Sink at Sink at Sink at 

SIZ!l: 1'40 sp. gr. 1'45 sp. gr. 1'50 sp. gr. 1'55 sp. gr. 
(inches) 

XXI SEAM 
Wt. A•h Wto A•h Wt. A•h Wt. A•h Wt. A•h wt. A•h Wt. A•h ., % % ., ., ., ., ., % % 

., ., 
% % .. .. .. ,. ,. .. , . , . 

-- ---- - -- ---- ------ r----- -- --
6-S ... 1'04 13•41 ~N7 18'05 3·2.6 23•48 1·78 20•14 0•06 SO·DS 11'71 37•65 28·22 21·78 

3-2 ... 1·53 13·22 4•20 17·72 2·27 23·30 o·os 27•83 o·ss 30•04 4:21 40•32 13•63 26•10 

2-f ... S·Os 13•07 s-5& 17·75 8•55 23·88 2•83 28·05 o·oo 30•70 6•63 40•67 26•18 25•14 

1-1 ... 2•13 12'52 3'26 17'63 ]'35 22'85 1'52 26'53 0"26 30'93 2'72 41"53 11'24 24"58 

1-1 ... 1'88 10'83 1'06 17"10 0'{17 21"92 0'63 26'28 o·as 2{1'{17 1'60 42'18 6'52 28"78 

l- 30·mesh ... 5'08 6'10 1'18 16"05 0•{14 20•{14 0'61 25'45 0·30 2{1'()2 1•{18 ·14'00 {1•00 17'00 

X 30-mcsh ... 2'00 4'88 0•4-l 11•65 0-51 16•48 0'36 10•22 0•18 28•08 0·69 62·82 4•22 10•51 - ~ - ----- -- ---- ---- ---- -
·Totals & Averages 17•68 9·7'7 28·20 17·(}4 12·85 22·91 8·71 27-81 3·07 30·48 29·49 40·1-J )I}() 24 80 

0 ·- Cum. ash% ... 0•77 U-·61 16•43 17•83 18·38 24·80 

EXAMPLES OF CLEANING POSSIBILITIES 

RESULT OF SCREENING 
THE SO-MESH MATERIAL 

THROUGH 60-MESH 
CLEAN COAL l\hPDLINGS REJECTIOSS 

S!ZB Amount Ash 
(mesh) .. % .. Sp. gr. Amount Ash Amount Ash sr. gr. Amount A•h 

of cut "' .. .. .. of cut .. % .. .. .. . . .. Over-all ash·: 2-1'80%· 
--- --- --- --- --- --- --- ---

S0-00 ... 2•15 14•05 
1'40 17'61i 9'77 52'83 21':!6 1'57 2!)'41) 40'14 

xoo ... 2•07 17•20 
1'45 45'88 u·ot 24'63 25'41 " " " 
1'50 58"73 10"43 11"78 ::!8"13 .. " .. 

Cum. osh ... 16•05 1'55 67'4-1 17'1i3 3"07 30'-13 " " " 
l'U7 70'51 18'38 nil nil 

" .. " 



G. 42 
. 

FJoat at Float at Float at Float at 

BOKARO FIELD 
PJoat at 1·45 sp. gr. 1·50 sp. gr. 1·55 sp. gr. 1·57 sp. gr. Sink at RAw CoAL t·.ao sp. gr. Sink at Sink at Sink at Sink at 1·57 sp. gr. 

Su:£ - t·.ao sp. gr. 1·46 sp. gr. t·SO sp. gr. J·55 sp. gr. 
(inches) 

LEIYO SEAM Wt. A•h Wt. kh Wt. A•h Wt. Mh Wt.l A•h Wt. A•h Wt. Mh .. ., ~ % % .. % % % % % ~ -~ % •• .. .. ,. . . . . 
~ --I-- -- - ---- ----t--·-· ... 2·00 U·78 U·JO 10•43 .... 25'87 8'2< 29·52 0·88 32·82 .... 38·08 SS·22 21,·70 

3-2 ... t·U 13•77 6·25 18·02 8·05 2<·00 .... 29·47 0"62 32·57 2•)8 -10:-62 t-1:87 25·00 

2-1 ... 3•7-& ]3·72 8·10 18•08 5·22 25•00 3•31 28•07 )'()0 32•08 4•57 42··10 26·12 ..... 
t~l ... 1'63 12•77 2·15 18·42 }•57 23•58 1•32 ..... 0·38 31·50 1•40 .f2•12 8•52 2.1,·50 

1-1 ... 1•74 o·s; 1·68 18·07 0·68 23•55 0·82 28•.fo2 0·28 30•07 J•JB U·OO .... 22·68 

1-SO·mc-sh ... 3·78 6·03 0·73 17·58 0•55 2!N8 o·,o 26•55 0·22 29•70 1·38 44•28 7·31 ts·os 
X SO· mesh ... )-{)!) 6·00 0•25 10·Ui 0•24 10•70 0·18 24•05 O·lS 27•30 0·53 47·25 8·32 16•14 

f--:- -- -- -- --
Totals & Averages 17'22 10·83 32•-14 18·05 18•20 22•22 11•88 28·00 S·58 81•88 16•50 41•31 100 2S·61 

Cum. nsb% ... 10·83 16·14 17·77 10·43 10'00 2s·.u 

EXAMPLES OF CLEANING POSSIBILITIES 

RESULT OF SCREENING 
THE 30-MESH MATERIAL 

THROUGH 60·1\IESH 
CLEAN CoAL !oftDDLlNGS REJECTlONS 

SIZE Amount A•h 
(mesh) % % 

Sp. gr. Amount Mh Amount A•h sy- "'' Amount Mh 
of cut % % % % o cut % % 
--- --- --- --- --- --- --- --- Over·alJ nsh: 23'5.1%. 

so- eo ... t·.ao H.·65 
1•40 17•22 10·83 66•19 22•3-J .]•57 16•50 41•31 

X60 ... 1•88 Jli•05 
t·.JG 40•66 tO·H 33·75 25·60 

" " " 
1•60 67•05 17•77 15•46 29·58 

" " " 
Cum. a.sb ... 15'87 1'55 70•88 10•43 3•58 31•88 

" " " 
1•57 8S•.Jl 10•06 nil nil " " " . 



0 w 

G. 43 

BOKARO FIELD WEST 

X SEAM 

-
RESULT OF SCREENING 
THE SO·MESH MATERIAL 

THROUGH OO·MESH 

3rzl Amount 
(me:.b) % 

80-60 ... o·n 
X "" ... o·ss 

Cum. ub ... U•?o& 

Ash 
% 

11•10 

12•55 

Float at Float at Float at 
Float at t·45 sp. gr. t·so sp. gr. 1•55 sp. gr. 

1•40 sp. gr. Sink at Sink at Sink at 
Srz£ 1•40 sp. gr. 1•45 sp. gr. 1•50 sp. gr. 

Cinches) 

Wt. Ash Wt. Ash Wt. Ash Wt. Ash 
% '% % % % % % % 

--1----- -- -- ----·~ Over 2 ... 14•06 13•05 14•06 18•10 '7•80 25•55 4•17 28•30 

2:.....1 ... 12•50 12•80 o·ss 18•35 3•01 24·55 1'30 28•90 

1-t ... 4•20 11•45 2•34 18·10 t·to 28•35 0•82 27•45 

t-t ... 2•34 10·35 0•78 18•80 0•52 22'50 0'52 27•00 

t-1 ... t·OS S·IO 0•25 18·16 0'15 22•15 0•10 26•90 

i:- SO·mesh ... 1·00 6•00 O·H· 17•80 o·os 22•50 0•06 27•00 

X SO-mesh ... 0•55 4•25 0·05 1'7"4,5 0•03 23·00 0•02 27•10 

I~ ---- --
Totals & A'vcragcs 35·85 11•81 27•00 18•19 13·09 24·88 o·oo 28'18 

Cum ash% .... 11'81 U·55 10·33 17'33 

EXAMPLES OF CLEANING POSSIBILITIES 

CLEAN COAL MIDDLINGS REJECTIONS 

sf·"'· Amount I Ash Amount Asb sf. •'· Amount Ash 
o cut % % % % o cut % % 

------ --- --- ---
1•.1.0 35•85 11·81 49•28 22•01 1•57 14•87 38•02 

1•.1.5 02•85 14•55 22•28 20•03 .. .. .. 
1'50 75•0.& 10·33 0•10 29•12 .. .. .. 
1•55 82•93 17•33 2•20 32•12 .. .. " 
1'57 85•13 17•71 nll nil " .. " 

Float at -
t·G7 sp. gr. Sink at 

t·67 sp. gr. RAW COAL 
Sink at 

1·55 sp. gr. 

Wt. Ash Wt. Ash Wt. Ash 
% % % % % % ---- -- -- ----

1•().1 32•10 0•37 88•40 60•00 ~·71 

0•78 32•75 3•38 3{1•15 31·25 19'68 

0·20 30•70 1•25 38•20 10'06 10•42 

0•04 St•SS 0•40 SO·DO 4•60 17'71 

O·O~ so·ao 0•10 41-riO 1'80 15·09 

0·01 so·oo 0•20 61•85 1'55 14•58 

O·Ol 32·00 o·o8 58•95 0•74 12•82 

-- -- -- ,_ ----
2•20 32•12 14•87 38·02 100 20•87 

17·71 20•87 

Ovcr·all nsh- 20'87%. 



·c. 88 
Float at F1oat at 

Float at ]·5() sp. gl". t·55 sp. gr. 

BOKARO FIELD 1·-15 sp. gr. Sink at Sink at 
Stu t·-15 sp. gr. t·oo sp. gr. 

(inches) 

KARO SEAM 
WI. .... Wt . A>b Wt. A>h 

0 .. .. .. . . .. ,. ,. .. .. ,. 
1- -- --1-

0\'U 2 ... nil . .. nil . .. O·US 11"40 

2-1 ... nil ... nil . .. ]•48 12·45 

1-1 ... nil ... 0·!18 ;-so 2•95 11•55 

l-1 ... 0'23 4'20 ]'55 ;·us .a·to u·;o 

1-1 ... 0'01 2'70 1'72 6•85 3'09 10'00 

l-30-mcsh ... 3•72 2'35 J•D5 5•70 s·os u·ts 

X 30-mesb ... ]•54 2•85 1"58 s·ss ]•03 7•67 

·---- --
Totals & Averages 6··10 2·5{1 7·78 .... 18·22 10•70 

Cum. asb% ... 2•50 4•81 8•12 

EXAMPLES OF CLEANING POSSIBILITIES 

RESULT OF SCREENING 
THE SO-MESH MATERIAL CLEAN CoAL MIODLINOS REJECTIONS 

Srzn Amount A>h 
,(mesh) % % 

Sp. gr. Amount A>h Amount J A•h Sp. gr.· Amount A•h 
of cut ., % 

., 
% of cut .. ., ,. ,. '" '" --- --- --- --- --- --- --- ---

80-00 ... 4•66 to·oo 1•46 INO 2·5D 38•71 n·oo 1•58 {)4·80 22•20 

xoo ... 6•25 15•30 t·5o u·ts 4·81 30•03 12•11 
" " I 1•65 32•40 8'12 12•71 14•13 
" " " 

Cum, ash ... 13•40 1•58 45•11 {)•82 nil nil " " " 

Floot at 
t·~ sp. gr. Sink at 

t·~ sp. sr. R-\W COAL 
Sink at 

1·55 sp. gr. 

Wt. Ash Wt. A>b Wt. 
• . . .. . . .. .• . . ,. . . 
----- -- -- --

o·oo t:i·BO 12•66 21"60 u·so 
0•98 )5•05 7•88 21'50 IO·:J.I 

a·.n 15•30 u·;J 22-05 17"05 

2'88 u·sa 10'20 2.2'50 10'08 

t·n; ].&"05 o·ot 2:2"20 u·so 
t·ii 12'40 ·1"55 21'30 15"02 

t·0-1 to·so 3·82 2-1•65 u·ot 
---- - ----
12•71 U·l3 5-1•8{1 22•20 100 

0·82 16"01 

Wci,lt"ht of coal treated: 152 lb. 

Over-aU asb: 
1
10'61 %· 

A>b . .. 
--
2()·63 

19•59 

18'40 

17'&& 

15"07 

Uil8 

13"40 

---
16•01 



G. 89 Float at -Float at 

Float at 1•50 sp. gr. 1·55 sp. gr. 

BOKARO FIELD 1•45 sp. gr. Sink at Sink at 
SIZE 1•45 sp. gr. 1•50 sp. gr. 

(inches) 

KARO SEAM 
Wt. Ash Wt. Ash Wt. Ash 
% % % % % % 

----1--- ·-
-

Over 2 ... nil . .. nil ... 0·25 ]:\•15 

2-1 nil - o·os u·w 1•23 12·92 ... ... 
1-i ... nil ... 0•31 9•00 2•16 12'40 . 
i-1 ... O·OS 6·80 0•32 0•15 2•67 11•12 

1-i ... 0•21 3•50 O·.JJ 7•72 1•37 10•{12 

l-SO·mesb· ... 1•48 3•35 0•70 6•40 1•20 10•38 

x 30·mesb ... 0•40 3·25 0•69 5•40 0•67 9•28 

--r-- -- -- ----
Totals & Averages 2'21 s·.as 2'60 7'15 9'55 ll'U 

Cum. ash% ... s·.as 5•4-J. n·.as 

EXAMPLES OF CLEANING POSSIBILITIES 

RESULT OF SCREENING 
CLEAN COAL MIDDLINGS REJECTIONS 

THE 80-MESH MATERIAL 

S1n Amount • A•h 

Sp. gr. Amount A•h Amount A•h sy. gr. Amount Ash 
of cut % % % % o cut % % 

( metb ~ % % ------ --- --- --- --- --- ---
1•45 2•21 s·.as 28•97 13•29 1•58 70·82 ·24•34 -

80-00 ... 2'37 U.·20 1•50 4•81 5•44 24•37 13·95 .. .. .. 
xoo ... 2·~7 191)() 1•55 14•36 9•48 14•82 15•56 .. .. .. 

1·58 20•18 1~2·5-& nil nil .. .. .. 

Float at 
1•58 sp. gr. Sink at RAW COAL 1•68 c;p. gr. Sink at 
1•55 sp. gr. 

Wt. Ash Wt. Ash Wt. 
% % % % % 
---- -- -- -.-

o·st 16•72 8•49 28•10 o·os 
2·~7 17•10 12•40 23•20 16'68 

4•76 16•48 15•32 25•00 22·55 

3•61 15•00 20•03 25·20 2fi.•71 

1•53 14•30 7·01 24•15 11•43 

1'07 13·10 4-15 23'80 8·64 

0•57 10·70 2•52 24•85 4•94 

t4·s21t~·s6 ---- --
70'82 24'34 100 

12'5t 20•()0 

Weight of coal treated: 162 lt.. 

Over·all nsb : 20'00%· 

Ash 
% 

--
22•60 

21•30 

21•80 

22•10 

20•28 

15•61 

16•25 

--
20'00 



G. 90 
Float at Float at Float at 

BOKARO FIELD 

KARO SEAM • 

Float at t·50 sp. gr. 1·55 sp. gr. 1·58 sp. gr. Sink at 
RAW COAL 

• 1•45 sp. gr. Sink at Sink at Sink at t·SS sp. gr. 
StzE 1'45 sp. gr. ·t·so sp. gr. 1'55 sp. gr. 

(!ncbes) 

WI. .... WI. .... Wt. .... Wt • ... . Wt. A•h Wt. A"' 
% ., 

% ~ % •. % % .. .. % % , .. .~ ,. .. ,. 
---- ----1--- -- - --1-

Over 2 ... nil ... 1·06 10·90 1•13 12•70 o·:U u·12 .... ..... 5-flS!: l'i•56 

2-1 ... oil ... 0•32 10·55 }•12 (21)0 t·Gl 15·70 7•27 22'18 1&32 19•70 

1-l ... nil ... 1'16 .... .... 12'60 5"41 15"50 17'28 23"72 28"4$ 20"32 

l-t ... o·oo 6"10 077 10"40 .&'34 11"72 .... u·ss 21'53 23"25 ..... 19'6-& 

t-l ... 018 3"95 0·35 7"16 t·8t n·ts 2'06 ts·oo s·ss ..... 12:58 19'03 

l-30-mesh ... 1•30 2·80 0'61 6115 1'18 O·J! 0·86 18•50 3·;'2 28·15 7•87 16•17 

X 30-mcsb ... 0•56 3•20 o· .. 4'85 o·;o 8"43 0·36 n·sO t·n 2-H:wJ •·oo U·l5 

-- - -- -- -- -- --
63111 123·13 

1- --
Totals&:: Averases 2·10 3·10 4·01 8•87 12•66 11•52 17·32 U,·6S 100 10'0'7 

Cum. asb % ... S·lO 7·U 0•95 12•15 10·07 

EXAMPLES OF CLEANING POSSIBILITJFS 

RESULT OP SCREENING 
THE 30-MESH MATERIAL CLEAN COAL MIDDLINGS REJECTIONS 

Sru Amo.mt A•h 
(mesh) ., 

% .. Sp. gr. Amount A•h Amount A•h sr·I!T· Amount A•h 
of cut % % % .. o cut % % , . Wei!(ht nf coal treated: 77 lb. 

--- --- --- --- --- ---
30-60 ... 2•00 12'60 1•46 2•10 3•10 34'89 12•00 1•58 6S·Ol 2S·IS Over-all asb: 19·07%. 

xoo ... 2•00 l5'fi2 1•50 7•01 7•U --20•08 13'32 " " " 
--- 1•55 10•67 0·05 17•32 H·6S 

" " " 
Cum. mb ... 14'15 1•58 36·00 12·1li nil nil 

" " " 



G. 65 

CENTRAL 
PROVINCES 

CHJRIMIRI 

RESULT OF S 
THE SO-MESH 

THROUGH 

SIZE 
(inches) 

Over 2 ... 
2-1 ... 
1-l ... 
l-t ... 
t-i ... 
l- SO·mesh ... 
X 30·mesh ... 

Totals&. Averages 

Cum. ash% ... 

CREENING 
MATERIAL 
60-MESH 

Srn: A mount Ash 
(mesh) 

so-oo 
xoo 

" .. 
0•72 

O·:'R 

" ,, 

40·0:) 

40•20 

Float at Float at Float at Float at Float at Float at 

Float at 1•35 sp. gr. t·.ao sp. gr. 1'45 sp. gr. 1•50 sp. gr. 1•55 sp. gr. 1•58 sp. gr. Sink at 
l•SO sp. gr. 1'58 sp. gr. RAW COAL 

Sink at Sink at Sink at Sink at Sink at Sink at 
t·SO sp. gr. 1·35 sp. gr. 1•40 sp. gr. J•.J5 sp. gr. t·so sp. gr. 1•55 sp. gr. 

Wt. Ash WI. Ash \Vt. Ash WI. Ash Wt. Ash WI. Ash Wt. Ash WI. Ash Wt. Ash 
% % % % % % '!. ·' % % % % % % % % " " % % 
-- -- -- -- -- -- -- -- -- -- --- -- -- -- -·- -- ----
11'45 s·ss 20:'57 11'65 8•71 )4•50 6'77 18'25 1'01 28'25 0·82 32•10 1'03 36'10 6'87 49'10 63"23 17'23 

. 2•11 ~·55 6•78 10•85 2•06 15'28 t·s.~ 21•05 0·73 21l'l)0 0·55 29·35 0·46 34•90 2•38 47'70 ]6·95 Hl·06 

1•14 5·80 3·32 10·68 '1•49 14:95 0•78 21•80 0·27 26·30 0•37 30•80 0•14 33•70 1'42 61•40 s·os 10·88 

0•46 5·15 0·87 8•00 1•24 11•45 0·46 13·55 0•46 }6·00 ·O·SS 20•30 0•15 26·37 0·{13 46•40 5·15 18·64 

0•43 4•18 0·38 7•97 0•15 9•37 o·38 12·17 0•38 16•55 0·10 21•68 o·o8 27•60 0•39 48•77 2·29 17•70 

0·33 2·25 0•33 6·58 0·12 8•07 0·27 11•45 0·21 15·87 O·to 20·66 0·05 25•38 0•54 72·00 1·95 27•18 
. 

0•18 2•60 o·u 4··10 0•17 10"05 0·16 12•10 o·u 15·55 o·u 28·38 O·Ot 21•20 0•67 73•75 1•50 39·00 

-- ---- ---- -- -- ---- -- ---- -- -- -- -- --I~ 
16"05 7•00 38'36 11"24 13'04 14'23 1o·;o 18'32 3'17 23"13 2'63 18'12 1'95 33'07 13'20 151'12 100 18'41 

7'90 10'26 11'06 12'05 12•48 12'96 13'42 18'41 

EXAMPLES OF CLEANING POSSIBILITIES 

CLEAN COAL MIDDLINGS REJECTIONS 

-
Sp. gr. Amount Ash Amount Ash Sp. gr. Amount Ash 
of cut " " % % of cut % % " " ------ ------ --- ------ --- Over·aU ash: IS·n %. 

1'30 16'05 7'90 70•75 14"68 1'57 13"20 51'12 A very satisfactory result ; for example · 
a 00% output of 14~~ ash product can be 1'35 s.a·u 10'26 32•39 18'77 

" " " ohtaincd. 

I·.JO us·ss 11·06 18·-&5 22'20 
" " " 

t·.J5 79·05 12•05 7•75 27·55 
" .. " 

1·50 82•22 12•-&8 .J•58 so·oo 
" " " 

]•55 84•85 t!·9o J·(l5 33·97 
" " " 

1•58 86•80 13·-&2 nil nil " " " 
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CENTRAL PROVINCES 

PENCH VALLEY 

NEWTON CHIKLI 

RESULT OF SCREENING 
THE 30-MESH MATERIAL 

THROUGH 60-MESH 

SitE 
(mesh) 

Amount 
% 

S0-60 

X 00 ' ... 
2'47 

S·H 

h A• 
% 

0 18•5 

32il0 

Float at Float at" Float at Float at 
Float at 1'4.0 sp. gr. 1'45 sp. gr. 1'50 sp. gr. 1'55 sp. gr. 

1'35 sp. gr. Sink at Sink at Sink at Sink at Srn: 1'35 sp. gr. 1':10 sp. gr. 1'45 Sp. gr. 1·50 sp. gr. (inches) 

Wt. A•h Wt. A>h Wt. A•h Wt. Ash Wt. "'" " ,% " .. •• . , .. .. .. .. .. ,. ,. ,. ,. ,. .. ,. ,. 
-- -- -- -- -- -- -- -- --

Over 2 ... 1•08 14•65 l'OS 21'02 1il3 2.a·o; 0"16 29-27 o·oo 3.(•60 

2-1 ... 7•46 13·15 8·{13 18•80 3·75 2-1'30 0·69 SOilO 0·69 32·50 

1-l ... o·oo 11'8.1 7•01 17•60 4"59 22•60 ]•53 2i-7'8 1•38 :n·.ao 
l-i ... o·o.a o·ss 1•65 l!NIO 2-~ 15·75 2·00 18·80 .... 23·-40 

i-l ... 2'40 6·63 0•74 12·22 O·S< IS·SS 0•78 10•52 0•53 231)5 

A -30·mesh. ... 4•34- 8•05 0·78 10·65 0·65 18·68 .. .., 18•23 0·52 22·30 

X 30-mesh ... 1•32 3·10 0•4-8 6·35 o·-&8 10·30 0•3-& 16·35 0·73 18·-&0 

-- -- -- -- ------ -- --
Totals & Averages 33·H 0·08 22•17 17•32 13·88 20•60 7'()5 22•00 8··t7 25•77 

Cum. ash% ... 0·08 12•02 H·.JB 16·17 16·23 

-
EXAMPLES OF CLEANING POSSIBILITIES 

CLEAN CoAL - l\hDDLINCS ·REJECTIONS . 

Sp. gr. Amount A•h Amount Ash Sp. gr. Amount A>h 
of cut % % % % of cut % % 
--- --- --- --- --- ------ ---

1'35 ss·u o·os 56·14- 20·04 ]•57 11•72 48'06 .... 55·31 12•02 32·07 23•37 .. .. .. 
}•.j5 60•10 ].J.•-18 10'09 25·33 .. .. .. 
1•1>0 76•24 15•17 12•04 27•29 .. .. .. 
)•55 84•71 16•23 3•57 30•00 .. .. .. 
1•58 88•28 16·83 ni.l nil ... .. .. 

Float at 
x·ss sp. gr. Sink at 

1'58_sp. gr. RAw COAL 
Sink at 

t·ss_ sp. gr. 

Wt. A>h Wt. A>h Wt. A"' .. .. .. " % . . ,. ,. ,. ,. ,. 
-- -- -- -- -- --

0•12 ..... Oil!l ..... 5·36 22·30 .... 33·75 ... . 53·85 23·72 21"09 

o·&t :U·OS 2·H 45·08 28iltl ... 16 

1·06 29·40 2·07 ,IQ-00 21·18 19•84. . 
o·.a5 27·58 1·66 U·68 7·40 20•66 

o·J7 26·i0 )•56 6t•JD 8·67 15•95 

0•2-1 23·75 2"02 56·78 5·61 2i'OO 

-- -- -- -- -- --
3•57 30·83 11·72 .as·oo 106 20·-ID 

16•83 20·-&9 

Over-an ash: 20'-&0%. 

Some promise of economic treatment. 



G. 81 
Flont at Float at Float at Float at Float at 

Flont at 1"40 sp. gr. 1'45 sp. gr. 1'50 sp. gr. 1'55 sp. gr. 1'58 sp. gr. Sink nl 
1·3~ sp. gr. 1'58 sp. gr. RAW COAL 

Sink at Sink at Sink nt .Sink at Sink at 
Stz£ , 1'35 sp. gr. 1·40 sp. gr. 1•46 sp. gr. 1'60 sp. gr. 1•65 sp. gr. 

(inches l . 
Wt. Ash Wt. Ash Wt. Ash Wt. Ash Wt. Ash Wt. Ash Wt. Ash Wt. Ash 
% % % % % % % % % % ., % % % % % ,. 

CENTRAL PROVINCES 
' 
MAJRI ( CHANDA' DIST. ) 

---- -- -- -- --- -- -- ---- -- -- ---- -- --
Over 1 ... 0·32 ,8·27 6•66 14•52 3·07 to· 5o 2•50 20•50 1•22 24•80 1•39 27"40 2·U 36•20 16·80 20•92 

1-l· ... 3•04 0•50 11•01 13·40 9·06 15•80 8•42 21•30 1"22 22'80 1•75 27·82 5·50 37•67 40·00 19•50 

l-i ... 2•46 8·30 4·57 11•65 5•13 14·85 1•64 17•55 2•40 22•55 1•33 26·65 3·51 36·20 21•04 18•78 
I 

i-i ... 1·43 6•10 2•07 10•40 1•62 14·10 2·20 17•92 0·81 22•22 0•73 21')•40 1·73 S6·oo 10·IJB 18·07 

i-30-mcsb ... 0·71 4•00 1'-10 8•3f) 1·00 ll··lO 1•74 ]5·85 0·90 19•70 0•50 23•50 1·3-l 35•40 7•77 17•37 

x -30-mcsb ... 0'22 4'10 0'63 6'32 0'82 0"32 o·so , t3·7o 0'45 18'70 0'20 23'00 0'74 37'25 3'62 16'81 

------ -- -- -- -- -- -- -- -- -- -- -- -- --
Total!!. & Avcragi.'S s-u~ 7•95 25•34 12'63 20•70 15·06 17•24 19•58 7•01) 22·30 5•89 26•57 15•56 36•68 100 10-20 

Cum. ash% ... 7•05 11•45' 12·80 • 14•47 15•18 16'00 19·20 -

EXAMPLES OF CLEANING POSSIBILITIES 

CLI>AN CoAL MIDDLINGS REJECTIONS 

RESULT OF' SCREENING ---· 
Sp. gr. Amount Ash Amount Ash Sp. gr. Amount Ash 
of cut % .. ., ., of cut % . ., " 

,. ,. , . 
--- --- --- --- --- --- --- ---

THE 30·MESH MATERIAL 

Sn:& Amount Ash 
0\·er-all ash: 1{1•20%. 

1•35 8•18 7•1)5 76•26 16:,8.1 1•58 15·56 36·08 

1'·10 33•52 11•45 50•02 )8•93 
" " " 

(mesh) .. % ,. 

30-60 ... 1·8S 10·40 

A promising result. Without crushing 
we obtain 78% of clean coal with 16% of 
ash or 8-1% with 16% of ash. 

)'..15 64'22 12•86 30•22 2UH 
" " " xoo ... 1•7-& 16•25 

1•50 71•46 U·t7 12·08 2t·24 
" " " 

]•55 78•55 )5•)8 5·so 26•57 
" " " 

1'58 84'44 HNIO nil nil 
" " " 
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CENTRAL 
PROVINCES 

REWA COALFIELD 

BIRSINGHPUR 

SIZE 
( lnrbes) 

Over 2 

2-1 

1-l 

1-t 

1-l 
1 -30-mesh 

X 30-mesh 

... 

... 

... 

... 

... 

... 

... 

Totals & Averages 

Cum. ash% 

RESULT OP SC 
THE SO-MESH A 

REENING 
fATERIAL 

Srn 
(mesh) 

80-60 

X 00 

Am ount 
% 

1 

1 

••• 
·OS 

A•h 
% 

10'18 

20•05 

... 

Float at Float at Float at Float at FJoat at 
FJoat at 1"35 sp. gr. 1'40 sp. gr. 1'45 sp. gr. 1'50 sp. gr. t·ss sp. gr. 

1'30 sp. gr. Sink at Sink at Sink at Sink at Sink at 
t·30 sp. gr. 1'35 sp. gr. l'.f.O sp. gr. 1'<15 sp. gT. t·50 sp. gr. 

Wt. A>h Wt. A>h Wt., A>h Wt. A•h Wt. ,-\sb Wt. A>h 
% " % .. 01 01 % % % .. .. .. ,. .. •0 ,o ,. .. .. 

-- --· -- -- ---- -- -- -- --- -- --
13·88 ])•95 8·01 15·30 9•45 18·20 2•0!1 22•55 0·30 23·8a )"25 27•i0 

0•03 8·60 3•26 )3•80 51)5 15•80 0•33 20·00 0•75 23·70 O·!U 27·80 

4'18 7•75 2·33 11·00 2•75 17'10 0"02 18·50 O·O!J 22·60 0·21 25·50 

0•34 3·00 2•08 5·75 2·86 ])•30 1•32 15·80 0·33 20·70 0·32 2-1··10 

o-37 2·05 2•50 -1'50 1'-13 o·so 0•62 u·:w 0·20 10·10 0•16 23·60 

0"05 s·to 2"()8 5·70 1'22 6'·W O·RO 0·70 0•45 14•10 o·26 19•70 

~·02 2•00 0·72 4·10 0•77 7·20 0•37 0·70 0•30 13il0 0·19 16·80 

-- -- -- -- -- ---- --~ -- -- --
27•87 10·00 21•&1 10•00 23·53 15·2-1 _6·0-l 17•08 2·51 10•72 3·23 25•77 

lOilO 10·30 11•05 12•31 1~N5 13'()-1 

EXA,.IPLES OF CLEANING POSSiniLITIES 

CLEAN CoAL MIDDLINGS REJECTIONS 

sy. ••· Amount A>h Amount A•h Sp.gr. Amount Ash 
o cut ., ., % % of cut % % ,. .. 
------ --- --- --- --- --- ---

)•.$0 27•87 10·00 58•03 ]-1•85 1'58 H·IO -16·31 

1'35 40·75 10'30 36·16 17'24 .. .. .. 
1•-10 73•28 11•05 12•62 20·07 .. .. .. . 
1•45 78•02 12•31 6·98 24'15 .. .. .. 
u;o 81··~ 12·54 4•47 '26·64 .. .. .. 
1•55 8.&·66 13•0-i 1•24 28•91 .. .. .. 
1•58 85•90 13'27 rut rut .. .. .. 

Float at 
1'58 sp. gr. Sink at 

•1"58 sp. gr. RAW CO.\L 
Sink at 

t·ss sp. gr. 

WI. &h Wt. A>h Wt. .... .. .. •. " " " .. . . .. .. .. . . 
-- -- -- -- -- --

0•42 321)0 2·.ao -&7·80 37·80 17-92 

0•36 28·00 ..... -113·60 2.1·70 19·52 

0•12 27•45 ..... .foO·OO 11•78 18·16 

O·IS 28'"0 1•77 "5·10 10·05 16·00 

o·os 25·00 l<l7 45•-10 6·52 u·oo 
0"{)6 23·50 1·03 50·50 .... 15•45 

o-o; 22•10 0·67 60·70 3·11 10•76 

-- -- -- -- -- --
1•2.1. 28"{)1 14•10 "6•31 too 17·03 

13•27 17•03 

Weight l)f coal treated : 836 lb. 

Over-all ash: 17·03%• 

A somewhat promising result • 

No advantage accrues from crushing • 



' 
Float at Float at Float at G. 151 

Float at 1·40 'ip. gr. 1'45 sp. gr. t·5o sp. gr. 
1•35 sp. gr. Sink at Sink at Sink at 

St7.E 1'35 sp. gr. 1'40 sp. gr. 1'45 sp. gr. 
(inches) 

CENTRAL PROVINCES 

KOREA STATE, KURASIA ------
Wt. Ash Wt. A•h Wt. A•h Wt. A•h 

GORGHELA SEAM 
% % % % % % % % 

-- -- -- -- -- -- -- --
Over 2 ... 20·30 8·64 1•97 16(85 nil ... nil ... 
2-1 ... 16•75 8·81 O·DO 12•10 0•70 15•12 nil ... 
1-i ... 15·06 7·85 5·00 12•85 2·17 14•86 1'18 17·58 

l-l ... 1·87 5•34 3•51 8·85 2•36 11•51 1·90 U:DO 

l-l ... 1·00 3•66 1·05 7·55 1'24 11·05 1·00 13·86 

l-SO·mcsh ... 1•34 2•18 1'25 5•94 ]·00 10·16 0·74 12·01 

X SO· mesh ... o·o! S·Ol o·olS 6"00 0'20 10•82 o·ts 11•36 

-· -- -- -- --.--- -- --
Totals & Averages 56'05 s·oo 15'91 10'82 7"76 12'55 4'95 14'0.£. 

Cum. ash% ... s·o6 8•67 0•05 9•39 

EXAMPLES OF CLEANING POSSIBILITIES 

CLEAN COAL MIDDLINGS Rt:jECTIONS 

Sp. gr.j Amount A•h Amount A•h Sp. gr. Amount 
of cut % ., ., 

% of cut 
., ,. ,. ,. 

RESULT OF SCREENING 
TI-lE 30·MESH MATERIAL 

--- --- --- --- --- --- ---
t·ss 66'05 8·o6 3-1'67 1S·So 1•58 0•28 

SIZE Amount Ash 
(mesh) . , .. ,. ro 

1•-10 71•06 8·67 18•78 15·U 
" " 80-60 ... 1·0.1 85'15 

1•-15 79•72 O"j)5 11•00 17•-13 
" " xoo ... 8·17 {)t)•76 

1"50 s.a·o7 o·s9 6·05 to·.n " " 
1•55 88'55 0·77 2•17 21•01 

" " 
1•58 90'72 10·06 nil nil 

" " 

Float at 
1·55 sp. gr. 

Sink at 
1'50 sp. gr. 

Wt. A•h 
% % 
-- --

nil ... 
0•0,& 32•10 

0•50 21·05 

t·ss 18•32 

1"1).1 17·08 

0'62 16•90 

0'21 14'21 

-- --
3"88 18"10 

9•77 

A•h 
% 

---
61•72 

" 
" 
" 
" 
" 

Float al 
1·58 sp. gr. Sink at 

t·ss sp. gr. RAW COAL 
Sink at 

1'55 sp. gr. 

Wt. A•h \Vt. A•h Wt. 
% % % % % 
-- -- -- -- --

nil ... nil . .. 22•36 

0'04 34•21 t·IS 41'86 18·?0 

0•39 24•00 1"28 ss·so 26'57 

0·61 23·56 1'36 35•91 12·9{1 

0•42 21·94 1•22 45•45 7"87 

o·so 21'32 1•15 so· so 6··10 

0'41 15'86 s·o9 67'55 5'11 
~ -- -- -- --

2'17 21'01 0'28 51'72 100 

to·06 13•03 

Weight of coal treated: 51 lh. 

Over-all ash: 13'93~~

A promising result. 

A•h 
% --

9·32 

11•42 

11•87 

14:42 

16•31 

18•00 

44'.(0 

--
13·os 
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CENTRAL PROVINCES 

CHHINDWARA 

HIDRAGARH 

RESULT OF SCREENING 
THE 80 MESH MATERIAL 

SIZE Amount A>h 
(mesh)_ % % 

so:.....oo .... 0"27 u·ao 
xoo ... 0·31 . ~ 20•55 

-
Float at Float at Float at 

Float at t·to sp. gr-. 1•45 sp. gr. t·50 sp. gr. 

1·35 sp. gr. Sink at Sink at Sink at 
Stz£ t·35 sp. gr. 1•40 sp. gr. 1•46 sp. gr. 

Cinches i . 

Wt. Ash \\'t. A>h Wt. Ash Wt. A>h 
% % % o• o• 0 % 0' 

~ ,o 'O oO 

-- ---- -- -- -- -- --
Over 2 '" 3•20 13•46 33-Dl 17•10 40·8-1 20·70 9•24 25·78 

2-1 ... . .. "' 2·:U ]6·22 3·7{ 20•33 O•iO 2'i1Jl 

1-l ' ... 0·25 10•31 1•43 16•2& o·s? 20·00 o·ss 24•78 ·-· ... 0·20 8•66 o·s2 14."26 o·20 10·46 0'12 23·0.& 

l-l ... 0•20 6'62 0'15 u·os 0'08 ]0•07 0'05 22"32 

l-30-mtsh "' 0•32 .... 0"14 13'5-l 0'06 18'46 0'05 21'70 

X SO-mesh ... 0•24 8•21) 0'13 12•85 o-oo 15•74 o·os 20·87 

---- -- -- -- -- --
Totals & Averages 4•41 11'55 38•l2 16•01 .. 5·85 20·04 10·5.& 25•76 

Cum, ash % ... 11•55 16•36 18•57 1u·s.& 

EXAMPLES OF CLEANING POSSIBILlTlES 

CLEAN COAL MIDDLINOS REJECTIONS 

Sp. gr. Amount A•h Amount A>h Sp. gr. Amount 
of cut % % % % of cut %' 

Float at 
1•55 sp. gr. 

Sink at 
!•50 sp. gr. 

\\'t. A>h 
0 0 ,o '0 

--
nil ... 
nil ... 
0•18 21l-fl3 

0•07 26'79 

o·ot 26"65 

0'05 25'6-l 

o-o3 22•66 

- --
0•37 27•85 

19•30 

Ash 
% 

Float at 
t·as sp. gr. Sink at 

RAW COAL t·SS sp. gr. Sink at 
1'55 sp. gr. 

\\'t. Ash Wt. A>h Wt~ 
~ % % 0' % ~ ~ 

-- -- ---- --
nil . .. nil . .. 87•19 

nil ... nil -·- G·78 

nil . .. o·t2 ss-os 3·!!0 

o-01 21J•.fo5 G-05 ss·u o-o7 

o·o~ 29"01 0·01 H"75 o·os 

o-ot 20"36 0'07 50"71 o·ro 
o-ot 26•81 o-oa oo·u o·os 

---- I-- -- --
o·os 21)·00 0•36 46•2:2 100 

19•37 19··17 

Weight of coal treated. 52 lb. 

Over-all ash: 10··&7%. 

-Ash 
o.• ,o 

--
19•57 

10'60 

tS·S& 

17•57 

16'.U 

15'2-1 

16•88 

--
10'47 

--- --- --- --- --- --- --- ---
1•35 4•41 11•55 05·23 

1•40 42·83 16•36 56·81 

1•45 88·68 18-57 10·96 

1'50 99•22 10·3· - 0·42 

1-65 09·69 10•36 0·05 

]•58 90'64 10•37 nil 

19·73 1'58 

21·64 .. 
25·82 .. 
27•67 .. 
20·00 .. 

nU 
" 

0•36 

.. 

.. 

.. 

.. 
" 

46'22 

.. 

.. 

.. 

.. 
,, 

A very disappointing result. Although 
the recovery at $-p. gr. 1'58 is high, the ash 
reduction is not promising. 
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CENTRAL 
PROVINCES 

UMARIA 

RESULT OF S 
THU. 30 MESH 

SIZE 
(incht-s) 

2-1 ... 
1-l ... 
l-t ;-,, 

t-l ... 
l-30·mcsb ... 
x 30·me5h ... 

Totals & Averages 

Cum. nsh% ... 

CREENING 
MATERIAL 

SUK Amount Ash 
( lllt"ih) 

S0-60 

xOO 

.. 
" 

0•63 

0·63 

,. 
" 

11•80 

12•40 

Float at Float at Float111t Float at Float at 

Float at t·SS sp. gr. 1'40 sp. gr. 1•45 sp. gr. 1•50 sp. gr. 1·55 sp. gr. 

t·SO sp. gr. Sink at Sink at Sink at Sink at Sink at 
t·SO sp. gr. 1'35 sp. gr. 1'40 sp. gr. 1·45 sp. ~· 1·50 sp. gr. 

\Vt. Ash Wt. Ash Wt. Ash Wt. Ash Wt. Ash· Wt. Ash 
% % % % % % % % % % % % 

---- -- -- - -- -- -- -- ----
25•91 10'40 28•00 12•75 12·12 16•40 . 0'62 17•90 0·27 21•20 1•46 27•00 

2·51 7•20 3'34 10'()0 2·80 IS· to 1'25 17•30 0·25 20'50 O·SS 24•25 

0•55 s·so ]·33 7·D5 t•H 12•30 Q•S.J. 16•10 0·24 19•10 0•15 22•30 

0·32 2•80 o·sz 6•60 0•76 10·00 0'48 14·80 0'20 19·00 0•07 21•75 

0'26 2•20 0•91 5•10 0•55 10'50 0•37 18•00 0•21 17•90 O·OO 21•85 

0'19 2•60 0·94 4•40 o·28 8·60 o·24 10·90 o·oo 16•50 0•06 19·30 

-- -- -- -- -- -- -- -- -- ----
20'08 0·81 9!·74 n·o6 18·34 u·oo 9·So 16•00 1'26 19·92 2•16 25•66 

1)•81 10•07 11•85 12•04 12·H 12·47 

EXAMPLES OF CLEANING POSSIBILITIES 

CLEAN COAL MIDDLINGS REJECTIONS 

Sp. gr. Amount Ash Amount Ash Sp. gr. Amount As.h 
of cut % % " % of cut % " " 

,. 
--- --- --- --- --- --- ------

1·so 29·6'3 o·81 61·83 14•17 1'68 8•40 46·02 

l•SG o.&·-&2 10•97 27·09 17•00 " " " 
1'-10 82·76 11•85 8·75 21•28 

" " " 
1•45 86·56 12·0t 4·05 25·34 

" " " 
1•50 87•82 12•14 s·oo 27•40 " " " 
1•55 8o·o8 12•47 1•53 20·86 

" " " 
1•58 01•51 12·76 nil nil " " " 

Float at 
t·58 sp. gr. Sink at 

RAW COAL 
Sink at 1•58 sp. gr. 

t·55 sp. gr. 

Wt. Ash Wt, Ash Wt. Ash 
% % % % % % 
-- ---- -- -- --

1•25 30'40 6•43 45•00 •76·06' 16·07 

o·ts 28•20 1•00 45•80 11•70 15•09 

o·oG 27·60 0•52 45•60 5•43 14•84 

0•04 27·10 0·23 46•10 z·ri2 13•25 

o·os 25•70 0'21 47·80 2•63 12•2! 

0·02 25·20 0·10 54•00 1•26 12•2-l 

-- -- -- -- ----
1•53 29·86 8•49 40·02 100 15•58 

12·76 15·58 

Weight of coal treated: 120 lb. 

Over-aU ash : 15·SS%• 

In the sample as reeeived there were 
only SO pieces, none of which was less than 
4-in. if\ size. As this could not be consi· 
dercd truly representative, all were cru!)bcd 
to pass a 2·in. screen for the test. 

Little advantage is gained from cleaning. 
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CENTRAL 
PROVINCES 

REWA STATE 

BURHAR 

• 
Stze 

(inches-) 

Ov~r 2 

2-1 

1-l 

t-l 

t-1 
J- SO·mcsb 

X SO·mesb 

... 

... 

... 

... 

... . ... 

... 

Tt.~tals & Averages 

Cum ash oro 

EENfNG RE$ULT OP SCR 
THE 30·MESH AI ATERIAL 

SrzE Amo imt 
(mesh) ~ ' • 

80-00 t· '' X 60 1• 38 

A>h 
% 

1~·30 

14•80 

... 

Float at Float at Float at Float at Float at Float at 

Fl'>at at 1•35 sp. gr. t·.ao sp.,gr. 1•45 sp. gr. 1·60 sp. gr. 1·55 sp. gr. t•SS sp. gr. Sink at 
RAW COAL 

1·30 sp. gr. Sink at Sink at Sink at Sink at Sink at Sink at 1'58 sp. gr. 

t·ao sp. gr. t·sa sp. gr. 1'40 sp. gr 1'45 sp. gr. 1'50 sp. gr. 1"55 sp. LU· 

Wt. Ash Wt. Ash WI. Ash w~ Ash Wt. I Ash Wt. A>h w~ A>h Wt. A>h Wt. A>h 

~ % % % % % % % % % % 
., % % % % % % ,. 

-- ---- ---- -- -- - -- L.........-~ -- -- ---- -- --
207 11•20 s·so 15110 2"51 20·00 0"31 2280 o·to :tt·55 0·-&7 32"70 o·ss 36•60 01111 <O'OS 0'20 ts·as 
6•65 f)'.l5 18·66 13'55 0'96 t;·oo s·o; 22•20 1•73 !i•td 0·22 31•60 t·o; 33·10 1'92 .ao·so 33'28 17·10 

3•92 7•55 6•07 11•80 6•18 16·00 2·20 2()-15 1•20 25•55 0·38 28•85 O··U 3'.!"00 1'00 41•30 ro·.u 16•20 

1·09 4•56 3·16 7•10 6•83 11·50 4•18 17•16 1•20 21"05 0•82 25·45 o·.a2 28·90 t·-loS 38'20 18•21 15·,18 
~ 

0•,&.2 ' 23•00 0·60 2•50 21)8 S·60 2'46 10·00 !·15 17•46 0·53 10•00 0·22' 28·50 o·os 40·85 O·ll 14•84, 

1•29 1·65 1•62 6•05 1'60 10·00 0·02 15•80 o·"" 18·70 O·.J6 23·.&0 0•16 28·10 o·r.s .as·oo 691 13•27 

0•54 1•65 o·os 6·80 06< 9·90 0•32 1S.·S5 0·23 tri·35 0·21 21·2& o·os 25·60 0•27 52'()() 2•82 13·81 

-- -- -- -- -- ---- ----~ ---- -- ---- -- --
15•10 7·06 sr.·s1 11•71 'l31J8 15·CH 13·70 18·09 6•71 23·63 .... 20·61 2·77 Sl•f'5 6·3d .ao·o1 100 16'15 

-
7·06 10·86 11·08 13•13 13•E'l 14•22 'H•H 16·15 

. 

EXAMPLES OF CLEAN'ING POSSIBILITIES 

- CLEAN COAL MIDDLINGS REJECTIO~S 

Sp. l{r. Amount A>h Amount A>h Sp. gr. Amount Ash 
of cut % % % ., of cut .. % ,. ,. 

Weight of coal treated: 150 lb. ------ --- --- --- --- --- ---
1'80 15•10. 7•06 70·45 1o·oo b'SS 5-so 40'91 ·ovcr·all ash: 16·15%. 

1•35 45•.J7 10·36 40·H 18•70 The coal is of comparatively low nsh " " " content. The reduction of 3% in ash 
1•40 60•45 11•98 25•16 .22·38 " " " content with a recovery of 83·1&% of clean 

coal may b~attrnctivc. 
't•.J5 83'15 13'13 11'40 20'30 " " " 
1'50 BS·8n 18'81 5'75_ 20'11 " " " -
1'55 01'84 14'22 2'77 31'85 

" " " 
1'58 9-l'Ol 14'7<1 nil il.il .. " .. 



G. 170. 

CENTRAL • PROVINCES 

BALLARPUR 

TOP SEAM 

-· 

RESULT OF SCREENING 
THH SO·MESH MATERIAL 

SuE Am .. ~unt 
( IDCib) .. 

30-60 ... 1·7o 

X 60 ... t·so 

Float at Float at Float at Float at Float at 
Float at 1'40 sp. gr. 1'45 sp. gr. 1'50 sp. gr. 1'55 sp. gr. 1'58 sp. gr. Sink" at 

RAw CoAL 1'36 sp:gr. Sink ot Sink at Sink nt Sink ai Sink at 1·ss sp. gr. 
ST2E l'Sfl sp. gr. 1'40 sp. gr. ]'45 sp. gr. 1'50 sp. gr. 1'55 sp. gr. 

(Inches) 

' Wt. A•b Wt. A•b Wt. A!lh Wt. "'' Wt. A•b Wt. A•b Wt. A•h \Vt. A•h 
% % % % % % % % % % % % % % % % 

-- ---- -- ------ -- ---- -- -- f--- --
2-1 ... 3·on 10•00 0•07 18·01 6·50 10•05 1•61 24•02 0•77 28·07 0·43 32·80 2•52 40•11 21•58 10·51 

1-l ... 7'44 0•26 8·86 14'00 Ns 18•27 2'52 23·05 1•71 27•68 0'28 30•45 2'14 39·65 so·23 17•40 

t-l ... 6•17 7·74 6·~6. 12·72 4:10 17·40 1•90 20·97 1•75 2t·.a.7 0•72 27'61 1•86 37•82 28•44 16·27 

1-l ... 3•60 0·02 3·50 11•42 1'87 16•]6 0·95 18·80 1•33 22•62 o·ss 20•85 1'25 3tl·21 13•06 15·07 

l- so-mesh ... 2·08 4'40 t·DS 10'14 1•15 1s·so· 0•70 17•27 o·81 21·12 0·38 25•57 0·86 86·30 8·oo 13·87 

X 30·mesh ... 0•86 3•76 0·53 8·89 O·.J2 12•27 O·SD U·52 o·s1 18•36 0•15 28•27 o·.Js 41•00 S•OD 14·7.J 

-- -- -- ---- -- -- -- -- f'-- -- -- -- -- --
Totals & Averages 2.J•83 7•81 28·14 12·0-l 20·70 18·00 8•25 21•-17 6·08 24•65 2·3t 28•14 9·06 38•67 100 16·DO 

-
Cum. ash% ... 7•81 10•56 12·64 13·;it 14·37 U·73 16·00 

EXAMPLES OF CLEANING POSSIBILITIES 

CLEAN COAL llfiDDLtNOS REJECTIONS 

Sp. gr. Amount A•b Amount 
of cut % % % 

A•b --- --- --- ---
% 1'35 2-1'83 . 7'81 66·11 

1'40 '62'97 10'50 37•07 
1{·35 

1'45 73•67 ]2•6-l 17·27 
17•50 

1'50 81•02 lS·s.& '0"(12 

)•55 88•60 H:S7 2·S.J 

t·M 00•64 u·?s nil 

A•h Sp. gr. 
% of c•Jt 

--· ---
17'32 1'58 

20'5-t " 
23'00 ... 
25',')5 

" 
2S'l4 

" 
D;l 

" 

Amount 
% 

---
o·oo 

" 
" 
" 
" 
" 

A•h 
% 

---
38'67 

" 
" 
" 
" .. 

Weight of coal treated: s.a lb. 

Over-all ash: 16•00%. 

The ~uanlily of coal received for tho 
washability test is too small. Howc\•er, 
the coal is of fairly low ash content. Tbero 
is some hope of economic cleaw"ng. 
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CENTRAL PROVINCES 

BALLARPUR 

BOTTOM SEAM 

RESULT OF SCREENING 
THE 30·1\IESH MATERIAL 

SrtE Amount 
{mesh) % 

80-60 ... . 2•18 

xoo ... 1•57 

I FJoat at Ffoat at Float at Float at Float at 

Float at 1'40 sp. gr. 1'.45 sp. gr t·so sp. gr. 1"55 sp. gr. t·ss sp. gr. Sink at RAw Co.u. t·ss sp. gr. Sink at Sink at Sink at Sink at Sink at 1'58 sp. gr. 
· SrzE 1'35 !p. gr. 1'40 sp. gr. 1'45 sp. gr. t·so sp. gr. 1'55 sp. gr. 

(inches) 

Wt. A•h Wt. &h Wt. &h Wt. I &h WL A>h Wt. &h Wt. &h Wt. A•h 
% " % % % % % % 

., 
% % % % " % % ,. ,. ,. 

---- -- -- ------ ---- f--
2-1 ... 1-88 {1"43 .... 13·30 2•29 15•88 0•25 22'75 nil ... nil ... 0•36 50-95 10·82 H·65 

1-t ... .... 8•70 11•78 12'60 6•82 17'05 0•61 21'33 o·so 23•15 &10 25•85 0·8! ,U'()l 26-QO U·21 

t-t ... 4•9-l 6•71 12•21 11•12 7•74 16·01 1•51 19·22 1·01 22·-15 0•27 2.'i•-'8 1•30 41· .. 0 2D·ot H·Ot 

t-1 ... .... 5·58 s·ot 10'20 3•37 15•13 1•73 17•00 0•70 22•15 O·t; 26•15 (1-79 41·03 16•83 tS·(U 

l-SO·mesb ... 3•90 4'75 3"77 0'40 2·59 14'02 , ... 17'43 0•86 21'28 0'16 25'75 0'86 u·os ts·.u 12"68 

X 30 mesh ... o·ou 3'62 t·os 8'10 o·58 12'75 0•49 u·.fz 0"19 10"02 0'08 2-&•15 o·su 46"00 3"76 13"44 

- -- -- -- --- ~l25·SO ----r---1--- -- --
Totals & Averages 21•48 0·7l~ 40•77 11·60 23·30 15•87 5•83 18•42 8•15 21•07 .... 42·58 100 13·78 

-----
Cum:a!h o/o ... 6'75 o·8o 11"50 n·o.a. 12"28 12"30 13"78 

EXAMPLES OF CLEANING POSSIBILITIES 

CLEAN COAL MIDDLINGS REJECTIONS 

Sp. gr. Amount A•h AmouDt &h sr .••. Amount A•h 
of cut % % % % o cut % % 

A•h --- --- --- --- --- --- --- ---
Weight of coal treated: 50 lb. 

Over-all ash: 13·78%. 

% 1•Sfi 21•48 6•75 

1•.JO 02·25 0•86 
12•75 

1•45 ..... 11•50 
14•35 

1·so Obl7 11•04 

1'55 04•62 12•28 

1•58 05•40 12•30 

73·02 14•02 1·58 

83•16 17•13 
" 

0·76 20'14 
" 

8·03 22•60 " 
0·78 25·50 " 
nil nil 

" 

4•00 

" . 
" .. 
.. 
" 

42·58 

" 

" 
" 
" .. 

The ~uantity of coal received for the 
washabilitY tests was too small. -The coal 
is of low ash content. Very little advan
tage accrues from washing. 



G. 96 

Flo:\t at 
1·25 sp. gr. 

SIZE 
(inches) 

Wt. A•h 
% % 

--
Over 2 ... 18"4~ 1•35 

2-1 ... S•22 1•35 

1-l ... s·2s 1'28 

1-1 ... 8'41 1"20 

1-1 ... 7•28 1·00 

l- SO·m~sh ... 1·02 1•65 

X SO·me<~b ... 0•21 1•20 

--
Totals & Averages 41•82 1·37 

Cum. nsh% ... ]•37 

.. 
T 

ESULT ott SCRJo:ENINC. 
HE 30·M~SH MATER14L 

SIZR 
(m" h) 

30-00 

X 00 

... 

... 

Am01ml 
% 

2•08 

2'13 

A•h .. .. 
tt·oo 

16'04 

Float at Float at Float at Float at Float at Float at 
1·30 sp. gr. 1•35 sp. gr. 1·40 sp. gr. 1•45 sp. gr. t·so sp. gr. 1·55 sp. gr. 

Sink at Sink at Sink at Sink at Sink at Sink at 
1'26 sp. gr. 1'30 sp. gr. t·ss sp. gr. 1'40 sp. gr. 1'45 sp. gr. 1'50 sp. gr. 

. 

A•h \Vt. Mh Wt, A•h Wt •• A•h \Vt, A•h Wt. A•h Wt. 
% % % % % % ., % ~% % ., % .. .. 

1;---- ----f--- -- -- 1---
' 16'{'16 1•88 nil ... O·l-1: 16•20 nil . .. nil . .. 0•06 33•45 

• 6•43 t·oo o·so 6··10 0·02 18•50 0·06 2o·so nil ... 0•06 33•55 .... 1'70 0'58 8'70 0'07 17'95 o·os ]I)· to 0'02 23'00 0'02 24'10 

2"27 2'()5 0'55 7"85 0'12 13'00 0'12 16'50 o·os 20'85 o·oB 26'20 

2•00 2•10 0'50 7•00 o·13 O·iO O•ll 15•88 o·u 18•]0 0·10 211•50 

4·U 1·no 0·-1.8 8·55 0·15 10•70 0•10 15•00 o·oo !W·OO 0·07 24•30 

2·02 :Hio O·S.J 6·25 o·to ]3·00 o·os 17•80 O·H 10·70 o·to 23·05 

-- --- -- ---- -- -- -- -- -- --
40·03 1•02 3·3-l 7•40 0·82 13·50 o·s2 17•11 o·n 10·75 0•47 27·08 

1·64 1•87· t·OS 2•06 2•15 2•28 

EXAMPLES OF CLEANING POSSIBILITIES 

CLEAN CoAl. MIDDLIN(;S REJECTIONS 

Sp. gr. Amount A•h Amount A•h Sp. gr. Amount A•h 
of cut .. % .. % of cut .. . . .. ,. .. ,. - --- --- --- --- --- --- ---

1•25 U·82 1•37 .&6·75 3'26 1·58 11•43 71•55 

1•30 82·75 1·6-1 6·82 12·72 u u u 

]·35 86•09 ]•87 'NS 19·70 u u u 

t·.ao 86'01 1·08 1·66 22·85 u u u 

1·45 87•43 2•06 l·H 25•47 u u u 

1'50 87•8-l 2•15 0·73 28·68 u " u 

1•55 88•31 2'28 0'26 31·58 u u u 

1·58 88•57 2·37 nil nil u u u 

ASSAM: MARGHERITA 

Float at 
t·58 sp.gr. Sink at 

RAW COAL 
5ink at 1'58 sp. gr. 

1'55 sp. gr. ' 

I 
\Vt. A•h \Vt. Ash Wt. A•h 
% % % ., . ,. % % 
-- -- ---- ----

0·07 35;85 1•75 74·60 37·43 5·18 

nil ... 1•76 73•05 11•03 12•45 

nil . .. t·ou 76'10 11'81 u·s.r 
0'06 27'10 2•<8 72'00 u·15 H'87 

0'10 32'25 1•84 71·00 13·16 12•40 

nil . .. 1·02 03·08 7•31 11'56 

0·03 28·30 o·oo 57·00 4.21 13•0-l 

------ ------
O·:!O 31'58 11·.&3 71•55 100 10'28 

2•37 ]0·28 

-

Weight of coal treated: 86 lb. 

Over·all nsb : 10·28%. 

The coal is caking. The recoverv of 
clean COOl! \\lth hlgh rerluction in nsb is 
wry p10mismg; hut practically no reduc-
lion an sulphur is efJe-::ted bv cle;urimr. 

For rl"duction of sulphur ..ee S. 06. 
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SIZE 
( lnche.<:) 

Float at 
1·25 sp. gr. 

Float at 
1'30 sp. gr. 

Sink at 
1·20 sp. gr. 

(SULPHUR REDUCTION) 

Float at 
1·35 sp. gr. 

Sink at 
I·SO sp. gr. 

Float at' 
)•40 sp. gr. 

Sink at 
1•35 sp. gr. 

Float at 
1·-15 sp. gr. 

Sink at 
t·.JO sp. gr. ---- -·- _,_-'% % % % % % % % % % 

1------------~1--1-

Float at 
1'50 sp. gr. 

Sink at 
t·45 sp. gr. 

Wt. 
% 

Sui. 
w ,. 

Float at 
1•55 sp. gr. 

Sink at 
t·SO sp. gr. 

Sul. .. .. 

ASSAM : MARGJiERITA 

Floot at 
J•58 sp. gr. 

Sink :tt 
t·.'W sp. gr. 

\Vt. 
% 

Sui. .. .. 

Sink at 
t·.>S sp. gr. 

Wt., Sui. 
% % 

RAw CoAL. 
. 

Wt. Sui, .. ~ 
iO iO 

Over 2 ... 18•.(5 1'88 16•06 1'49 nU o·H 4.'01 nn nil 0"06 2·os o-o; 3·42 1·1a 3·20 s;·.(S t·78 

2-1 

1-t 

t-1 
i-t 
f-80-mcsh 

x 30-mesh 

8·22 t·.J.J 6'43 2·26 o·so 6·11 0-()2 3"02 o:OO 6·26 nil o-oo 3·211 nil 1·75 3·98 11·03 :Nt 

3'28 2'00 5'8S 2'01 0"58 .a·86 o-o; a·st 0'05 6'43 o 02 5'30 o·02 '7·ss nO 

s·u 2·ss 2-21 s·to o·55 4·t5 o·12 6'68 o·u: ,&·ot oilS .a·st o"06 s·ss o·oo 
7·28 2·36 ·2·00 3•13 0·50 .3·03 0·13 ,&·67 O·ll 4·81 0·11 4'28 0·10 5·18 0·10 

' 

1'60 

!:.as 
J•S< 

4'50 11'81 

4'31 J.l•t5 

''80 13•16 

2·72 0•4.8 3•71 

0·84 2'88 

0'15 

0'10 

3•87 0'10 o·oo .... 0'07 4•72 nH 1•02 5'11 7"31 

0"21 2'50 2'02 31)2 3'35 o·os 3'54 0'14 3'73 0'10 <&'06 o'OS 3'82 o·oo 
-- -------

Tt~tals & Averages 41•82 o·82 {•51 0·26 4•38 11•.(3 4•3-1 100 

Cum. sulphur % 2'17 2'27 2'30 2'30 ..... 
EXAMPLES OF CLEANING POSSIBILITIES 

CL£AN (OAL MIDDLI-NGS REJECTIONS 

3'08 

3'08 

3'1» 

3'21 

RESULT OF SCREENING 
THE 30·M~H MATERIAL 

Sp. gr. Amount Sui. Amount Sui. Sp. gr. Amount Sui. 
of cut % % % % or cut % % 
-- --'----1----1---1---'--1--- ----

Sr.u 
(mesh 1 

80 X 60 

xoo 

Amount 
% 

2'08 

2•18 

Sui. 
% 

3•16 

2•90 

1•25 

1•30 

t·36 

1•40 

1•45 

1•50 

1•55 

1•58 

41•82 

82·75 

86·00 

86•01 

87•43' 

87'1!4 

88•31 

88·57 

2·10 

!N7 

2•24 

2•27 

2'28 

2•20 

2'30 

2·30 

40•75 2·48 

. 2•48 

1•66 

t•H 

0•78 

0·26 

nil 

4•22 

4·.U 

4•48 

4•40 

4•46 

4'38 

nil 

)'58 

.. 

.. .. 

.. .. 

.. .. 

...... 

.. 

.. 

.. 

.. 

.. 

Weight of coal treated : 86 lb. 

Ovcr·all sulphur: 2•54%. 

Practically no reduction in sulphur 
content possible, 

See G. 90. 



G 188 ASSAM : MARGHERITA • 
Float a Float at Float at Float at Float at Flmit at Float at Float at 

Float at t·SO sp. gr. t·S5 sp. gr. t·40 sp. gr. t·45 sp. gr. t·oo sp. gr. t·55 sp. gr •. 1·58 sp. gr. 1'62 sp. gr. Sink at RAW COAL 1:26 sp. gr. Sink at Sink at Sink at Sink at Sink at Sink at Sink at Sink at 1'62 sp. gr. 
StzE 1'26 sp. gr. t·so sp. gr. 1'35 sp. gr. . 1'40 sp. gr. 1'45 sp. gr. 1'50 sp. gr. 1•55 sp. gr • t·58 sp. gr. 

(itlcb~) 

Wt. A•h \Vt. A•h Wt. A•h Wt. A•h Wt. A•h W't, A•h \Vt. A•h Wt. A•h \Vt. A•h Wt. A•h Wt. Ash 
% % % % % % % % % .. ,. .. 

'• % % %' % % % % % % % % 
-- -- -- -- ------ -- -- -- -- -- ---- -- ---- ---- -- --' 

2-1 ... 8'02 1"88 16'80 1'80 -4:01 7•80 0"02 12'05· o·79 18'35 0'14 20"83 nil ... 0'37 21'74 0"06 24'38 0'01 34'74 26'72 4'04 

1-t ... 1'07 1'97 12'38 2'17 2'66 7•50 0"85 U'04 0'28 10'37 0'14 25•60 o·u 20•12 0•05 33'3{1 nil ... 0'45 49'34 17'49 5'14 

1-1 ... 1'46 1'74 12'42 2'15 2'ol3 6•60 O·'il 12'35 0•28 15•00 o·u 21'88 o·n ...... nil ... o·oa 31•70 0'60 50•30 18"27 6•40 

I.-I ... o·.as 1"68 {)•12 1•78 2•83 &~8 o·.ao 10•89 O·ll 15·Sol 0'0$ 10•17 o·oo 2·1'10 nil ... 0•06 28·84 0·-16 48•42 13•61 4•81 

l -so-mesh ... 0•17 2"08 12•21 2•20 2•09 6·80 0'22 10•12 0'23 12•Sl o·o6 18•12 o·12 18•22 nil ... O·O."' 23·98 0·67 48•07 16·66 6•17 

X SO-mesh '" 0•12 2•96 0•26 2·-&6 4•39 8·78 1·1o s·os o·.ao s·52 0•12 1219 0·19 16·86 0·06 17·02 'nU ... 0•61 37•43 '7'26 s·os . -- --~ -- -- -- -- ---- ---- -- --- --,- ------ ---- --
Totals & Avuascs 6·27 1•60 63·10 2'02 ·19•10 6·02 s·.ao IO·stl. 2•16 15•82 o·os 10•97 0•50 21·63 0•48 22•3(1 o·2s 27•37 3•70 43·77 100 6•32 

-----
Ctun, ash % ... 1•00 1•08 2·85 8•15 3•-13 9·56 s·oo 3•76 8·81 5•82 

EXAMPLES OF CLEANING POSSIBILITIES 

CL&AN CoAL AhoDL1~<:GS REJECTIONS 

Sp. gr. Amount Ash Amount A•h Sp. gT. Amount A•h 
of cut % " % % Cl( ('Ut ., 

% " .. - --- --- ------ ---RESULT OF SCREENING 
THE SO·MESH MATERIAL 

t·25 6•27 1•60 so·ot. s·o6 1'62 3·70 43•77 

1·so 61N6 1'08 26•75 8'65 
" .. .. Weight of <:oal treated: t7 lb • 

Sun Amount Ash 1•85 ss·os 2•85 ';•56 u·oo .. " " Over-all ash : 5·32%· 
( lllC5h) .. % " t·.fu 02·11 3'15 4:10 18"-16 

" " .. 
30-00 4'35 0'20 t·.as 0t"26 ... ~·•s t·o5 21•03 .. .. .. . 
X 60 2·00· 11•\)2 1-56 04'01 ... 8'35 1·so 22·91 .. .. .. 

1·5G 05'li:O s·o6 671 23•98 .. .. .. 
t·s~ O:i·US · 9·75 628 27•37 .. .. .. 
1'112 00"21 S·Sl nil nil .. .. .. 



s. 188 
Float at 

Float at 1•30 sp. gr. 
1•26 sp. gr. Sink at 

Stzr: 1'25 sp. gr. 
(inr.hcs) 

Wt. Sui. Wt. Sui. 
% % % .. ,. 

---- --
2-1 "' 3·02 2·00 10•80 3•05 

1-1 "' 1•07 2·51 12·38 3·o1 

1-! "' 1·.ao 2·16 12•42 2·01 

!-1 ,. o·43 3·00 o·t2 3•53 

l-30·mesh "' 0•17 2·77 12•21 3·36 

X 30·mcsb "' o·12 a·oo 0"26 3·50 

-- -- -- --
Totals & A\•crag~ 6•27 2•67 63•10 3•1.j 

CUm. sulphur % 2•67 3•10 

'' 

.-
RESULT OP SCREENING 

THE 30-lloiESH MATERIAL 

SIZE Amount Sui. 
{mesh) % % 

30-60 "' 4·35 4•71 

X 00 ,,. 2•00 5•78 

(SULPHUR REDtiCTION J 

Float at Float at Float at Float at Float at Float at 
1·35 sp. gr. 1"-loO sp. gr. 1•45 sp. gr. 1'50 sp. gr. 1·55 sp. gr. 1·58 sp. gr. 

Sink at· Sink at Sink at Sink at Sink at Sink at 
1•30 sp. gr. 1•35 sp. gr. 1·40 sp. gr. 1"45 sp. gr. 1·50 :iP· gr. 1•55 sp. gr. 

Wt. Sui. Wt. Sui. Wt. sui. Wt. Sui. Wt. Sui. Wt. Sui. 
% . , % % .. .. .. .. . , .. .. .. ,. ,. .. ,. .. .. ,. .. .. 
-- -- -- -- -- --1--- -- -- --

4•01 2·57 0"62 0·06 0·70 6•12 o·u a·u oil '" o·37 13·05 

2•66 3•22 o·35 ·1"45 o·2S 4·51 0'14 3•45 o·n -&·ou 0•05 4'20 

2"43 3"16 0•71 3·83 o·2S 5•43 o·n 5·37 o·u 6·10 nil "' 

2·83 3·87 0•46 2·22 0·11 5·86 o·os 6·98 0·06 7·28 nil "' 

2·93 4•58 0·22 4'05 0'23 5·20 0•06 4•9,l 0"12 6·u nil '" 

4'33 3·82 1·10 .... o·.a6 4·70 0"12 ..1"40 o·19 6•77 o·oo .... 
-- -- --~ -- -- -- -- -- -- -- --
19•10 3·51 S·-i6 4'49 2'15 6'-i2 0•65 4'90 0"59 0·011 o·4B u·oa 

3·19 3•2-i 3"20 3•30 3'32 3•30 

EXAMPLES OF CLEANING POSSIBILITIES 
' 

CLEAN CoAL MIDDLINGS REJECTIONS 

sr. gr, Amount Sui. Amount ·-Sui. Sp. 'lT· Amount Sui. 
o cut % % ., % of t:ut .. % .. , . --- --- --- --- --- ---

1'26 6'27 2'67 89'9..l 3'42 1"62 3'79 17'D7 

'1'30 69"46 a: to 26"75 4'08 .. .. .. 
1"35 88'65 3"10 7'56 6'50 .. .. " 
1'40 02"11 3'24 4'10 6•35 .. .. " 
1'45 ot·26 3"20 1·06 • 7•38 

" .. " 
1·60 Ot·Ol 3·so t·so 8•62 

" " " 
1•55 05•50 3•32 0·71 10·73 

" " .. 
1•58 05·08 3·36 0·23 8•22 

" " " 
1·02 I 96·21 8·37 nil nil " " " 

ASSAM: MARGHERITA 

Float at 
1"62 sp. gr. Sink at 

RAW COAL 1"62 sp. gr. Sink at 
1·ss sp. gr. 

\\'t. Sui. Wt. Sui. Wt. .. 0,' .. .. . . .. , . , . .. ,. 
-- -- -- -- --

o·oo 15'43 0•91 22•69 :!6·~ 

nil '" 0·45 15•10 17"49 

0'()6 3·97 o·6o 17•45 18•27 

o.·o6 7·().1 0"46 17·29 13·61 

0•05 6·50 o·o; 18"18 16•06 

nil "' 0·61 12•80 7"25 

--1-1--- --
0•23 8•22 s·;o 17•70 100 

3'37 3·02 

Weight ·of coal treated: 47 lb • 

Over·all sulphur: 3·02% • 

Sui. .. •• 
--

S·DS 

3·39 

s·at 
•·us 
4•24 

-i·89 

--
3·02 
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30-00 

xoo 

Flo:at at 
t·25 sp. gr. 

Stza 
(inches) 

Wt. Ash 
% % 

-- --
1-l ... 1•42 s·2o 

1-1 ... 1'40 s·so 

1-1 ... o·os 3•35 

1·-SO·mt'sb ... nil . .. 
X SO·me!h ... nil . .. 

--
Totals~ Avernges 2•03 3·as 

Cum, a~h % ... s·sa 

R 
T 

ESUL T OF SCREENING 
HE SU·MESH MATERIAL 

• Amount A•h 
b l % 0' ,. 

... 2·55 2-1•15 

... 3•00 2tJ•IO 

ASSAM : NAZIRA 

Float at Float at Float at Float o.t Float at Float at , Float at 
t·so sp. gr. 1•35 sp. gr. 1'40 sp. gr. 1·45 sp. gr. , 1•50 sp. gr. 1•65 sp. gr. 1'58 sp. gr. Sink nt 

Sink at Sink at Sink at Sink at Sink at · Sink at Sink at t·us sp. gr. RAW CoAL 
t·25 sp. gr. t·so sp. gr. 1'35 sp. gr. 1·40sp. gr. 1•45 sp. gr. 1•50 sp. gr. t·5S sp. gr •. 

Wt. A>h Wt. A>h Wt. A>h WI. A>h Wt. A>h Wt. A>h Wt. I A>h Wt. A>h Wt. A>h 
% % % % %' % % " % % % % % % % % % % .. 
-- -- -- -- -- ,.--- --1--- -- ---- -- -- -- ---- --
20·37 4'08 0'47 5'10 1'5,7 0·65 0·88 14·,50 0·61 to· to 0'42 20:65 o·2s 25•15 s·ss 53'20 38•33 g•59 

16•40 3•110 14•72 5•10 2"30 n·so '1•37, ]3·00 o·so 17•20 0•71 22·80 0•62 2<"00 5·72 57'()5 44'28 12•69 

1•-10 .£·70 2'3.& •·oo on 0•15 O·SO 13·00 0·16 16•55 o·ts 20•50 o·os 30•75 ]•06 50•85 6·88 22·1~ 

O·St 3•05 1•26 4'20 o·75 9·110 0·35 14·70 0•16 16•50 o·1o 21·50 0•06 25•20 1'()1 57·00 4•06 27•2j 

0'13 4•30 o·uo 4•80 0·91 7·85 0·67 12·45 0•38 18·.&5 0•35 20•35 0•17 23·85 2•25 50·95 5•55 27•42 

. r--- - -- -- ---- -- - ---- -- -- ---- -- ---- --
38•70 •·oo :$'-18 5'04 6•01 10·00 3•57 13·78 2•20 17·85 1•82 21•-19 t·IO 24•7-1 '15•17 55•05 100 13·00 

• 3·o:; .a·3o 4·83 5'23 5•57 5'{)2 6•18 1s·oo 

EXAMPLES OF CLEANING POSSIUILI:riES 

Ct.'EAN COAL MIDDLINGS REJECTIONS 

Sp. gr. Amount A>h Amount A>h Sp. gr. Amount A>h 
o( cut ., 

% % % of cut .. .. ,. ,. .. --- --- --- --- --- --- Weight of coal treated: 76 lb. 
1'25 !'03 s·su 81'00 0•28 1"&8 15'17 oa·os 
1'30 -11'63 s·os t3'20 8·s.a 

Over-all a!lb: 13·69%. ,, 
" " 

70•11 1-1'72 u·ro The coat is non·ca\clng. A vel high 
1'35 4:30 

" " " rcco\•cry of clean coal with consi r.&bie 

t·.ao 76·05 4'83 8'78 17•88 
reduction in asb is obtained: but tbe rrouc-

" " " lion o( sulphur is not promising by tbe 
washing process. For sulphur reduction, 

t-.1,5 70·62 5'23 G·2t 20'60 
" " " sec S. liS. 

1"60 81·82 6•57 3·01 22•77 
" " " 

1•55 8S·M 5·02 t·to 24•74 
" " " 

1•&8 84·83. 6·18 nil nil " " " 
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FJnat at 
1·25 sp. gr. 

SJZF. 
(inches) 

Wt. Sui. 
% % 

--
1-t ... 1•42 1•87 

t-t ... t·.JO 1'62 

t-l ... .... 1'62 

l-30-ruesb ... nil ... 
X 30-mesb ... nil ... 

--
Totals & Averages 2·03 1'74 

Cum. sulphur % 1'74 

. 

ESULT OF SCREENING R 
TH 

SIZE 
{mesh 

S0-60 

X 00 

E 30-IHESH MATERIAL 

Amount 
I % 

... ~Ni5 

... 3·00 

A•h 
% 

3•65 

3·27 

(SULPHUR REDUCTION] 

Float at Float at Float at Float at Float at Float at 
1•30 sp. gr. 1·35 sp. gr. t·oiO sp. gr. 1•45 lip. gr. t·5Q sp. gr. 1'55 sp. gr. 

Sink at Sink at Sink at Sink at Sink at Sink at 

t·25 sp. gr. 1'30 sp. gr. 1'36 sp. gr. 1·40 sp. gr. t·-&5 sp. Kr· t·50 sp. gr. 

Wt. Sui. \Vt. Sui. Wt., sui. Wt. Sui. Wt. Sui. Wt. Sui. 

" % % % % % % .. % " .. .. , .. ,. .. ,. . . 
------ --·-- 1- 1-
20•37 2•6) 9•47 3'18 h~7 s·?-& 0·88 8•89 o·ot 7·03 0'42 o·os 

16·40 ]•87 14•72 2•88 .... 4'48 1•37 5•71 0"89 7•03 0•71 ·o·so 

1·40 102 2·:U .... o·u 4'H 0"30 .... 0'16 . ... o·ts 6·45 

0·31 1•76 )•26 2'28 0·75 .... o·ss 4•28 0"16 3·08 o·to 4•42 

0·13 1·05 o·oo 2·58 0·01 2•.86 0•07 3·10 0•38 3•46 0•35 ..... 

• -- -- ------ ---- -- -- -- --
38·i0 2•26 28·48 2·92 5•04 -&·30 3'57 5•30 2"20 6•)3 1•82 0•53 

2'22 2•51 2•65 2'7i 2'86 . 2·9j 

EXAMPLES OF CLEANING POSSIBILITIES 

CLEAN CoAL llfiDDLINGS REJECTIONS 

~-··· 
Amount Sui. Amount Sul Sp. gr. Amount Sui. 

cut % % % % of C\lt " % " --- --- --- --- --- - --- -
1·25 2•03 1•74 81·00 3·05 1•58 16•17 6·90 

1•30 41'63 2·22 43·20 3·76 
" " " 

1•35 70•11 2·61 14•72 5•38 . " " . 
1'40 76•05 2•65 8·78 6•08 ,, " " 
1·45 70•62 2·77 5•21 • 6·58 

" " .. 
1•60 8t·82 2·86 3•01 6·90 .. .. .. 
]•55 83'6-l 2·0~ 1·10 7•45 .. .. .. 

. 
1-58 84'83 s·o1 nil nil .. " " 

ASSAM : NAZIRA 

Float at 
1'58 sp. gr. Sink at. RAW Co.u 

Sink at t·58 sp. gr. 
t·55 sp. gr. 

\Vt. Sui. Wt. · Sui. \Vt. S•tl. 
% .. " .. .. .. ,. .. ,. .• .. 

0'28 8"55 3"38 s·-to 38·33 3·63 

0'62 8·65 5•72 .... u·28 3·22 

o·os 6'10 1"66 5·46 6·88 3·7-1 

o·oo 4•22 )•01 4•37 4•06 3·45 

0'17 3·2-l 2•;!.i 4·48 5·5~ 3"60 

------------
1'10 7·45 15•17 5·90 100 3·5! 

3·01 3•54 

Wcigbt of coal treated: 76 lb. 

Over-all sulphur: 3•45%-

See G. OS. 
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Float at 
t•SO sp. gr. 

SIZE 
(incbcs) 

Wt. A•h 
% % 

--
2-1 ... x t·82 2•49 

1-l ... 0·70 2'63 

l-1 ... 1'-f,S 2•().1 

1-l ... 1•01 1·88 

l-30·meih ... 0•81 1·80 

X SO·mesh ... nil ... 

----
Totals & A veragcs 1)·91 2·20 

Cum, ash% ... 2·20 

R 
T 

ESULT OF SCREENING 
HE 3U·MESH MATERIAL 

• s .. 
{mes 

so- oo 
xoo 

h l 

... 

... 

Amount .. .. 
6·68 

3•02 

Ash .. 
~ 

7•00 

13•81 

Float at · Float at Float at Float at Float at Float at 
t·sa sp. gr. 1'40 sp. gr. 1·45 sp. gr. I·&O sp. gr. 1·55 sp. gr. 1·58 sp. gr. 

Sink at Sink at Sink at Sink at Sink at Sink at 
t·SO sp. gr. 1·35 sp. gr. 1'40 sp. gr. 1'46 sp. gr. 1·50 sp. gr. t·55 sp. gr. 

Wt. A•h Wt. A>h Wt. A>h \Vt. A>h WI. A•h \Vt. A•h 
% % % % % % % % % % % ., ,. 
-- -- ---- - -- -------- ----
16'33 3·40 8•68 7•05 t·SS 11·23 o·ts 12•{16 o·ts 16·88 o·oo 22·55 

u·oo S·SS t·51 7•01 0·66 11•50 o·so 13•36 0•25 17•62 Q•09 18•76 

11'71 2•01 2•06 6•82 0•51 11'46 0•34 14-•5) 0·84 17·58 0•12 20·26 

0•05 2•25 2•83 5'40 0•61 10•54 o·st lS·SO 0·23 17•53 o·oo 18·95 

10•36 2•21 3•70 5•13 0·70 10•24 0•39 13•20 0•17 17•23 o·21 20·14 

0'67 3"53 7•10 6•88 0•77 9•21 0•24 10·DO O·H 12·00 rut ... 

-- ---- -- -- ------ ----
5U'92 2•91 20•45 o·so .J·03 10·72 1•76 13·2·4 1·31 116·84 o·oo 20·15 

2•8-1 8•78 •·oo 4'2'6 4•44 .J.•.i4 

EXAMPLES OF CLEANINq POSSIBILITIES 

CLEAN COAL MIDDL1NGS REJS:CTIONS 

sf. ••· Amount A•h Amount A•h Sp.~. Amount A•h 
o cut ., ., ., ., of c•li % % .. .. .. , . --- --- --- --- --- --- --- ---

1'80 6'01 2'20 80'07 4'77 1'62 5'02 36'47 

1'35 65•83 2'84 20'15 8'42 .. .. .. 
•1'40 86'28 S·7S 8'70 13'37 .. .. .. 
1'45 90•01 4'00 4'07 16'30 .. .. .. 
1'00 02'67 4'26 2'31 18•78 "'' .. .. 
1"55 os·os .(·-14 1•00 21•32 .. .. .. 
1•58 ().1•58 4•54 0·40 23·08 .. .. .. 
1•62 04·68 4•61 rul nil .. .. ' 

UPPER ASSAM : DILLI 

Float at 
1·62 sp. gr. Sink at 

. 
RAW COAL 

Sink at 1"62 sp. gr. 
1·68 sp. gr. 

Wt. A•h Wt. A•h Wt. A•h 
% % % % % % 
------ ------

o·ts 25•13 1·30 41•02 25•13 6·85 

0'07 24•00 0·66 so·so 15•38 5·82 

0•05 21•24 0·51 37•39 17•12 6·28 

o·o8 21•16 0•70 33•23 15·31 5·12 

0·07 21•80 1•09 34•71 17•50 ...... 
nil .. . 0•67 3s·o3 9•55 9'27 

------ -- --
0'40 23•08 6·02 36•47 100 6"21 

4•61 6•21 

Weight of coal treated: 56 lb • 

~er-all ash: 6•21 %· 

. 



s. 189 [SULPHUR REDUC'IlON) UPPER ASSAM : DILLI 

Float at Float at Float at Float at Float at Float at Float at 
Float at 1·86 sp. gr. t·.ro sp. gr. 1•46 sp. gr. 1'50 sp. gr. t·55 ~P· gr. t·S8sp. gr. 1'62 sp. gr. Sink at. RAw CoAL 1·30 sp. gr. Sink at Sink at Sink at Sink at Sink at Sink at Sink at 1•62 sp. gr. 

SrZE 1·30 sp. gr. 1·3& sp. gr. 1·40 sp. gr. 1•45 sp. gr." 1·50 sp. gr. t·5S sp. gr. ]·58 sp. gr. 
(inches) -----

\Vt. Sul. Wt. Sui. Wt. Sui. Wt. Sui. Wt. Sui. \Vt. Sui. Wt. Sui. "''·~ Sui. Wt. Sui. Wt, SoL 
% % % % % % ~ % % .. % .. 

% .. .. . . .. % ~ ~ .. , . .. .. .. .. •• ~ , . 
--f"-!- ------1- -- ------ - --f"- -- ---- -

2-1 ... 1•82 2·SI I6·3S 3•-17 3•63 7•12 1'38 o·IS o·ts 11'10 o·ts 12•06 0'09 11•77 0·13 7·83 t·so so·ss 2S·l3 5·1)3 

1-f ... 0•70 2•70 n·oo 3•16 1•51 6'43 0•66 o·to 0·30 11•23 0·25 11•24 0·01l 13'36 0'07 11•03 o·oo 22'10 ts·ss f•OS 

1-l ... 1•48 2•00 11'71 2•65 2·06 5•08 o·st o·os o·u tO· IS i:t·:u 11•57 0·12 12.S6 0•05 13·70 0·51 18·76 17·1! 4•15 
-

1-i ... t·Ot 2•42 o·os 2'65 2•33 4'42 0•01 7•02 0•31 9·os 0·23 10·79 0·09 11·87 o·os 13•42 o·;o 17•55 15·31 4'17 

i-1 ... o·st 2•43 10'36 2•00 3·76 3·116 0·70 <fSI o·so 8•07 0'17 O·OO 0•21 10·80 0·07 11·05 1•01) 15·20 17•56 4'10 

I -30·mesh ... oU ... 0'57 2·87 7•16 3•47 0•77 3·94 0•24 4•53 .. ,. .a·n nil ... ni•·· ... 0•67 o·DI 9·55 3•97 
-X 30-mesb -

~· -- -- -- --1--- -- f"- ---- ---- -- -- ----
Totals &: Averages Sill 2·0< 50•92 2'06 20·46 4·73 4•63 7•76 1•70 0·13 1'31 10•50 o-oo ]]·03 0"40 11•13 5•02 20'30 100 4•60 

Cum. sulphur % 2•0< 2•03 3·36 3·58 3'60 3·79 JSI ' 3•87 4•69 

EXAMPLES OF CLEANING POSSIBILITIES 

CLEAN COAL 1tf1DDL1NGS REJECTIONS 

Sp. gr. Amount Snl. Amount Sui. ·-5p. gr. Amount Sui. 
of cut % % % % of cut % % --- --- --- --- --- --- --- ---

]•30 6·91 2·0< 80•07 8·05 ]•62 5•02 20·so 

1•35 65·83 2•03 20·16 5•08 .. .. .. \Vcight of coal treated : 50 lb. 

]·40 86·28 3•36 8·70 s·ot .. .. .. Over·all sulphur: 4•69%. 

1•45 . oo·ot 3'58 4•07 10'21 .. .. .. 
]•60 02·67 s·oo 2•31 11•03 .. .. .. 
1'55 03·08 3·70 1•00 11;61 .. ". " 
]•58 94•58 3·SI D-40 11·13 .. " .. 

'1•62 DNJS 3•87 nU nil .. " .. 



a. t9o 

Plo:~.t at 

SIZE 
t·so sp. gr. 

(Inches} 

Wt, A•h ., ,. % 

0\'Cr 2 ... 
··~· 

6'14 

2-1 ... o·ss 4•40 

1-l ... o·ss .&·10 

I ~I ... 0'07 4'47 

1-1 ... O•.J7 s·so 
l-30-mesh ... O•-iO 4•10 

X 30·mHh ... 0'12 I·? .a 
----

Toto.ls & Avcragt'l ('10 4•42 

Cum. tub% ... -N2 

R 
T 

ESUt.T OF SCREENING 
HE 3U·MESH MATERIAL 

• s .. 
(me •h l 

so-oo 
xoo 

... 

... 

Amount 
w .. 
1·s.a 

0·85 

A•h ., .. 
21•02 

26•78 

ASSAM: CHERRA-CHHATAK 

Flo..-..t at Float at Float at Float at Float at Float at Float at 
t·sa sp. gr. t•.W sp. gr. 1•45 sp, gr. 1'50 sp. gr. 1•55 sp. gr. 1•58 sp. gr. 1·62 sp. gr. Sink at 

RAW COAL 
• Sink at Sink at Sink at Sink At Sink at Sink at Sink at l·02 sp. gr. 
1'30 sp. gr. 1'35 sp. gr. 1'-lO sp. gr. 1'45 sp. gr. 1"50 sp. gr. 1'51) sp. gr. 1'58 sp. gr. 

\Vt. ASh \Vt, A•h Wt. A•h \Vt. A•h Wt. A•h Wt. A•h Wt. A!;h Wt. A•h Wt. A•h 
% % % % % ., ., % % % % % % % % % % ., ,. ,. ,. 

- -- ---- ---- -- ---- -- -- -- -- --
16'10 10•18 U•.J7 14.-.&D 9•40 17'4--l 3·83 26·2.1) 1-.13 28·{10 0•40 31•34 nil ... 2•77 44:62 48•83 16•09 

1)•18 7•00 6•04 1$•40 5·36 16•56 t·35 23·83 1·55 29·64 • 0'23 3-l'53 o·ss 35•22 • 1·87 51•19 2'!;7.J 17•75 

2•08 7•61 2·mt 14•10 1•53 17•26 o·6s 23·50 0·43 28·20 0"22 ao:s.a 0•12 35•17 1•10 50•65 10•97 17•60 

]•02 7•70 1·03 u·oo 0·8.& 18•15 ...... 23·06 0·20 26·oo 0'15 27•27 o·o.& S-t•08 0'67 45'15 7'25 15·02 

1'06 7•57 0•07 u·ts 0·52 10•02 0•21 23•00 0·22 26•00 o·o.a, so·ss 0•06 so·oo 0'57 50•4-2 4•15 18•44 .... 7'50 0•70 13•74 o·.u• 18·8S 0•20 22•40 0·18 2.1·86 o·oo 27•07 o·o.a, 20•13 0•63 50·05 3•87 10·02 

0'-16 7•72 O·H 11•02 0•22 17•14 o·1s 20·63 0•13 22-.ao o·oo' 25•4-'j 0'04- 26•70 0·58 4o·.a3 2'10 22•00 -- -- -- -- -- -- -- -- -- -- - -- ---- -- -- -- --
28•78 8•67 27•03 u·to 18•32 17•28 o·a< 2-i.·46 -1•23 28·-13 1'10 :m·?z o·os 33•86 8'28 48•23 100 17•27 

S··IU 11·00 12'-&6 13•42 u.·1s 1-l·S-i U·48 17•27 

EXAMPLES OF CLEANING POSSIBILITIES 

CLEAN CoAL MIDDLINGS RKJRC1"10NS 

Sp. gr. A1nount A•h Amount Mh Sp. gr. Amount A•h 
of cut % % 

., .. of cut % % .. .. --- ---1---- --- --- --- ---
1'30 -1'10 4•-12 87:62. ]4•05 1'62 8"28 48'23 

1·sa 92'88 8'j0 os·s. 17'87 
" " " Wcigbt of coal treated: 5' lb • 1'40 60'61 11'00 31'21 21'21 
" " " 

1'45 78:89 12'-&6 12'80 26'80 Over-all ash: 17'27%· 

" " " 
}'50 85'67 13'-12 6"05 2\)'-15 

" " " 
1·as so·oo 14'13 1'82 31'81 " " " .... ..... 14·3j o·ss ss·86 . " " 
1•62 ol-72 I l·NS nil nil 

" " " 



s. 190 (SULPHUR REDUCTION"] ASSAM: CHERRA"CHHATAK 

30-60 

X 60 

SIZ£ 
(inches) 

Over 2 2-1 
1-t 

i-t 
t-i 
l-30-mesb 

X 30·mesh 

Totals & Averages 

Cum. sulphur % 

Float at 
Float at 1'35 sp. gr. 

1'30 sp. gr. Sink ~t 

Wt. 
% 

SuL 
% 

. t·30 sp. gr. 

Wt. 
•• .. Sui. 

% 

Float at 
1'40 sp. gr. 

Sink at 
1'35 sp. gr. 

Float at 
1'45 sp. gr. 

·sink at 
t·-10 sp. gr. 

Float at 
1•50 sp. gr. 

Sink at 
1•4-5 sp. gr. 

Float at 
1'55 sp. gr. 

Sink at 
1•50 sp. gr. 

Float at 
1'58 sp. gr. 

Sink at 
t·55 sp. gr. 

Float at 
1·62 sp. gr. 

Sink at 
t·as sp. gr. 

Wt. 
% - -1- - - - - - - - -~~ % % % % % % % % % % 
-----------

o·st a·st to·to s·so 1·N7 s·ss o·.Jo s·57 s·83 -4'10 t·.Js s·w O".JO o·zo nil 

Sink at 
1·62 sp. gr. 

. Wt. Sui. 
o• o• .. ~ 

RAw CoAL 

Wt. Sui. 
a! 01 
10 oO 

z·;; o·oo .Js·ss s·oo. 
o·sa s·n 5'18 s·oo o·o4 5'74 s·s6 o·.Jo 1'35 s·&.J 1'55 4'40 0"23 s·o2 o·ss s·.ts 1'87 7·23 22'74 s·u 

o·ss s·s1 2118 .&·os 21)0 s·-to 1·ss 6·44 o·os :;·oo o·.Js s·ao 0·22 &·74 o·12 .J·s2 t·to 1·00 to·o; a·ss 

-~1~~1~~~~--~-~·~~-··1----
3·00 

s·os 
1·06 4•17 0•07 

roo .t•J2 o-;o 
0•52 

0"45 

5·70 

6'18 

o·zt 

0"20 

5·70 

0'32 0"18 

o·;o o·ot 
s·83 o·oo 

o·ts o·oo 
o·4o o·o,a 

6·88 

;·ss 

o·s; u·so 
o·os to·so 

o·st 
6'62 

0'12 4'19 O'.J6 4'62 o·.,w .a·SI 0'22 5'22 0'15 6'67 0'13 5'72 0"06 o·ts o·m 6'02 o·as 13"05 2'19 7'30 

-- ---- ---- --r-- -.-
t·ID 6·to o·GS 5·62 ~·28 s·o.t 100 ·s·ss 

3•81 3·05 5·00 5•00 5·33 

EXAMPLES OF CLEANING POSSIBILITIES 

CLEAN COAL AfiDDLIN(lS REJECTIONS 

Amount Amount SUI; Sp. gr.. Amount 
RESULT OF SCREENING 

THE SO-MESH MATERIAL 

Sp.gr. 
of cut 

1'30 

1•35 

1•40 

1•46 

1•50 

]•55 

1•68 

1•62 

% 

4'10 

32•88 

60'51 

78•88 

85•67 

89•90 

91•09 

91•72 

Sui, 
% 

3'81 

3•05 

4•73 

5•01 

s·oo 
1•09 

5•00 

5·01 

% % 
87•62 6'06 

of cut % 

1'62 8'28 

Sui. 
% 

... / ... 

Amount 
% 

o·ss 

Sui. 
% 

68•8.J. 

31•21 

12•89 

6•05 

1•82 

. 0•63 

nil 

5•60 

5•52 
" 
" 
" 
" 

" 
" 

" 

" 
" 
" 

" 
" 
" 

Weight of coa1 treated : 64 Jb. 

Over-all sulphur: 6·SSo/o. 



G. 86 

SIND 
SIZI!. 

(inches) 
JHIMPIR MINES 

Over 2 ... 
2-1 ... 
1-l ... 
l-1 ... 
i-l ... 
l- SO-mesh ... 
X SO-mesh ... 

Totnls & Avemgi'!S 

Cum. ash % 

RRENING RI~SlTL T OF SC 
THU 30-MESH ll IAl'ERIAI.. 

SIZE An \OIUl\ 
(mesh) 

30-00 

X DO 

•. ,. 
1•00 

1·00 

A•h . ,. 
27•52 

35·57 

... 

Float at Float at Float at Float at Float at 
Float at 1'35 sp. gr. 1'40 sp. gr. 1'45 sp. gr. 1'50 sp. gr. 1·55 sp. gr. 

t·so sp. gr. 
• Sink :it Sink at Sink at Sink at Sink at 
t·so sp. gr. t·ss sp. gr. t·.ao sp. gr. 1'45 sp. gr. t·so sp. gr. 

\Vt. A•h Wt. A•h Wt. A•h Wt. A•h Wt. A•h Wt. A•h ., .. % % % % 1:lfo· 1% % % % %· ,. ,. 
-- -- -- -- - ------1--- --

1'27 5·00 2•fl6 5'40 1•67 6•16 0·1~ 12'55 nil ... 0•10 2o·so 
2•38 .&·40 5•65 s·o-t 2•87 6•00 0'61 to·so o·oo 12•80 0·06 18•35 

2'40 •·oo o·67 s·so 2•70 8·65 0'66 10•40 0'23 13•85 0·09 15'80 

3"07 3'{10 4'32 4'25 5'51 s·oo 1'64 8'95 o·ot 11•90 0'15 17'40 

o·o1 s·so 2'44 4'50 3'65 6"00 0'07 n·oo o·.u 10'90 o·6o 14'75 

0•18 3-80 0•67 4•50 2•54 o·oo o·46 8•70 O·.t-8 10•60" 0•32 1s·so 

O·!U 3·00 0•10 5·05 o·~ .... o·.ao 8•35 0•12 t0·-10 0·22 13•90 

-- -- -- -- -- -- ---- -- ----
10•25 4·7-1- 25·S7 .&·98 1U•5R o·u 4•85 9•33 2•21 11•58 1·6S 15'25 

4•74 4•01 5·4!; 5·76 5'07 6•20 

EXAMPLES OF CLEANING POSSIBILITIES 

CLEAN COAL lihODLINGS REJECTIONS 

Sp. gr. Amotmt A'h Amount A•h sp. t-tr. Amount A•h 
of cLat •.. ., .. •• of CU\ % % ,. .. .. ,. 
--- --- --- --- --- - --- ---

1•80 10•25 4•74 • &s·oo o·6o , .... 3-1•75 45'-lO 

' t·S5 36'12 4'0) 20'18 8'21 
" " .. 

• )'40 65'70 5'45 o·r.5 11'82 
" " " 

1'45 60'55 6'76 4'70 l·N.O 
" " " 

1'50 62'76 5'07 2'40 16'87 
" " .. 

1'66 64'311 6"20 o·so 10'04 .. 
I 

.. .. 
]'58 65•23 6'40 nil nil .. .. .. 

' 

Float at 
1'58 sp. gr.'-' Sink at 

RAW CoAL 1'58 sp. gr. Sink at 
1'55 sp. gr. 

Wt. I A•h Wt. A•h Wt. A•h 
% % % % % % 
---- -- ---- --

nil ... 6·97 36·05 ts·os 21•96 

o·os 21•50 6•40 48•90 17'08 tO•.U 

o·ts 25'40 5•60 48·30 21'62 17•35 

0'15 20'00 5'87 48·70 21'62 17'60 

0•05 18'70 4'70 46•15 13'82 20'07 

o·so 17·~5 3·71:~ 45·20 8•62 u·.n 
0•06 17•60 2•34 48·70 3•98 31•96 

-- -- ---- -- --
0•86 10·94 S-1·75 45•40 100 10•94 

6•40 10•04 

Weight. of coal treated: 88 lb. 

Ov~r·all ash : 10•04%. 



.a. 56 
Float at Float at Float at 

BALUCHISTAN Float at 1'"5 sp. gr. t:oo sp. gr. 1'55 sp. gr. Sink at 
t·.w sp. gr. - 1·55 sp. gr. RAw CoAL 

Srzr: Sink at Sink at Sink at 
(inches J 1'40 sp. gr. 1'45 sp. gr. 1'50 sp. gr. 

NAKAS -
\Vt. Ash Wt. Ash Wt. Ash Wt. Ash Wt. Ash Wt. A;b 
~ .. % % .. ~ % % w .. % % ,. ,. ,. .. .. ,. 

-- -- -- -- ---- -- -- -- -- -- --
1-l ... 26·83 8·75 11•75 ts·oo 7•15 22·60 3·58 27·85 37•11 57·20 89·42 31•78 

f-SO·mesh ... 3· ... 7•35 o·ss , .... 0•43 20•55 0•25 23•70 . ..,. 62•60 8·.&7 35·21 

X SO-mesh ... 0·71 22•10 0'09 20•6-J 0'07 35•70 0'()5 36··10 J•lD 65'()5 2'11 u·.,as 
.. 

' -- ----~ -- -- -- -- -- -- -- --
TotalS & A\-erages 30•78 S·DI 15'37 )5•10 7•65 22'61 8·88 27•89 -l2'32 67•93 100 32·38 

-----
Cum. ash% ... 81)1. )0•97 12•62 IS·M 32·38 

EXAMPLES OF CLEANING POSSIBILITIES 
RESULT OF SCREENING 

THE 30·MESH MATERIAL 
THROUGH OO·AIESH CLEAN CoAL r.IIPDLINGS REJECTIONS 

' Srz£ Amount Ash 
(mesh) % %' sr .• ,. Amount A•h Amount A•h Sp. gr. Amount A•h 

o cut % % % % of cut ., % ,. 
--- --- --- --- --- --- --- Over-all asb .: 32•38%. 

S0-60 ... 1•08 45·05 1'40 
. 
30•78 8•91 26•00 101)5 1•55 42•32 57·92 

X 60 ... 1•03 40·70 1·45 46•15 10•97 11•53 ..... 2 
" " " ' 

Cum. ash .,. 47•31 
1'50 63•80 12•62 3•88 27•69 

" " " 
'1•55 57•88 19·04 nil nil 

" " " -· 



s. 56 [SULPHUR REDUCTION] 

Float at Float at· Float at 
BALUCHISTAN 

NAKAS 

Float at 1•45 sp. gr. 1•50 sp. gr. 1·55 sp. gr. Sink at RAw CoAL 

SIZE 
1·40 sp. gr. Sink at Sink at Sink at 1·55 sp. gr. 

( lncllos) t·tO sp. gr. 1·45 sp. gr. 1'60 sp. gr. 

Wt. Sui. w• Sui. Wt. Sui. WI. Sui. Wt. Sui. Wt. Sui. 
% % % %· % % % % % % % %· 

-- ---- -- -- -- -- ------ -- --
1-t ... 26·83 6•18 14•75 7•80 .7·16 7•72 8·58 7•01 37•11 9•03 89•42 7·82 

!--SO-mesh ... S•U 6•43 o·os s·ts 0'48 8•13 0•26 7·91 4•02 7•22 8•47 7'0! 

X 80·mesb ... 0·71 6·59 0·09 6·73 0•07 7•25 0•05 6•92 1'19 7·08 2•11 o·ot 

--1- -------- -- -- ---- ----
Totals & Averages 30•78 6•21 15·37 7•81 7•65 7•74 8·88 7•90 42·32 8•20 100 7•74 

I--
Cum. sulphur % 6•21 6•76 6·88 6·05 7•74 

EXAMPLES OF CLEANING POSSIJULITIES 
RESULT OP SCREENING 
THE SO·MESH MATERIAL 

THROUGH OO·MESH CLEAN COAL MIDDLINQS RSJBCTIONS 

' 
Sn:z Amouut Std. 

( mosb) % % 
Sp. gr. Amount Sui. Amount Sui.· Sp. gr. Amount Sui. 
of cut % % % % of cut % % Over·all .suJphur: 7·74%. 
--- --- -- --- --- --- --- ---

80-00 ... 1'()8 6•05 1·~o 30'78 6'21 26'00 7'80 1'55 f2'S2 s·80 

xoo ... t·os 6•87 1'-15 46•16 8•76 11•63 7•70 .. .. .. 
1'60 58•80 6·88 8·88 7•00 .. .. .. 

Cum. sulphur ... G·Ol 
t·65 57'68 6'95 nil Dll 

" " " 



w 
0 

G. 57 

BALUCHISTAN 

HARNAI 

RESULT OF SCREENING 
THE SO-MESH MATERIAL 

THROUGH 60·MESH 

Srta Amount A•h c·mesh J % % 

80.;_00 ... 0•76 ... 15•20 

X 60 ... 0·60 20•80 
. 

Cum. a!th ... 17•00 

Float at Float at 

Float at J·-15 sp. gr. . t·50 sp. gr. 

biOsp. gr. 
Srze: Sink at Sink at 

( incbes) t·.ao sp. gr. 1·.&5 sp. gr. 

Wt. &h Wt. Ash Wt. &h . , .. .. .. . . % .. .. .. .. .. 
-- ------

1-l ... 60·2< 6•30 ..... 12•f5 4•75 1-1•75 

l-30-mesh ... 5•37 4•75 0·5S 11•62 0·33 16·20 

X 80·mesb ... 0•02 . 6·70 o·o" U·70 ..... 26•40 
,_ 

-- - ~ 1---1'-:--
Totals &: Averages 66•53 6·18 JO•JS 12•41 5·14 H:DB 

Cum. ash% ··.· 6·18 7•01 7•50 
-

EXAMPLES OF CLEANING POSSI~ILITIES 
. 

. CLEAN COAL AfrDDt.INGS RitJECTIONS 

Sp. gr. Amount A•h Amount A•h sy. gr. Amount A•h 
of cut % % % % o cut % ., .. 
--- --- --- --- ------ --- ---

1'40 66•53 0'18 18·22 H·24 1'55 15•25 34•04 

1•45 70•08 7·ot 8'07 16'54 
" " /> 

1'50 81'82 7'60 2"93 10'28 
" ' ... 

1'55 8!'75 7'01 nil nil 
" " . • 

Float at 
I·IJS sp. gr. Sink at 

1•55 sp. gr. RAW COAL 
Sink at 

1·50 sp. gr. 

Wt. &h Wt.l A•h Wt. A•h . . .. .. . .. .. . . .. /0 .o .. . . 
---- ---- ----

2•74 to·os 13·00 33•57 91•27 11-Dt 
' 

O·JS )8•70 t·o.a .JS·SO 7•42 Jl•SJ 

O·IJ.I 35·40 0•25 so·s5 )·31 18'23 

I 

-- -- ----· -- --
2·93 10•30 15·25 3-J•0-1 100 n·oo 

7•01 It·oo 

Over-aU ash : 11•90% • 



s. 57 [ SULPHUR REDUCTION ) 

Float at Float at Float at 
BALUCHISTAN 

HARNAI 

Float at 1·.&5 sp. gr. 1·50 sp. gr. 1·55 sp. gr. Sink at 
R.~ow CoAL 

SIZK 
t·.JO sp. gr. Sink at Sink at Sink at 1·55 sp. gr. 

(inches) 1'40 sp. gr. 1'4f• sp. gr. 1'50 11.p. gr. 

Wt. Sul. Wt. Sui. Wt. Sui. Wt. Sui. Wt. Su1. Wt. Sui. ., 
% % 

., .. % 
., .. ., .. % % .. ,. , . ,. ,. ,. .. 

-- -- ---- -- -- -- ----· -- --
1-t ... oo·:u ·1:80 0•58 8•35 4•75 o·ot 2'74 10•-U 13·06 16·01 91'27 7•37 

l- SO-mesh ... fi•S7 4•39 Q·53 7•61 o·ss 8•76 0•15 o·oo 1'04 11·07 7•42 6•07 

X 30-mesh ... O·D2 ~·"' 0'()~ 6'117 0•06 7•72 0•04 8•20 0·25 10·68 1•31 6•11 

o•··· 1--:;:; 
---- ---- -- -- -- -- --1-

Totals & Averages 10"15 8'30 s·u 0'53 2'03 10'31 15'25 15'65 100 7'26 

Cum. sulphur % 4•86 5'32 s·ss 5•74 7'26 

. 

RF.SUJ.T OF SCHEENlNG EXAMPLES OF CLEANING POSSIBILITIES 
TI-lE :iO-MHSH MATERIAL 

THROUGH tlO·MESH 
-(LEAl'!' (OAL MIDDLISGS RE)ECTIOSS 

SuK Amount Sui. 
(m~h) 

.. .. .. .• Sp. l{r· Amount Sul. Amount Sui. Sp. gr. • -\mount Sui • 
of cut "' ,. "' .. of r.ut .. "' ,. ,. .. ,. ,. ,. . Over·all sulpl1ur: 7·26% • 

--- --- --- --- --- --- --- ---
30-0U ... 0•75 5·88 

l··&O 66·58 4·86 18·22 g·07 1•55 15•25 15·68 
X 60 ... o·r,o fi•7J 

\'.16 76·68 5·82 8·07 o·st " " " 
Cum. suiJlhur ... 7·~0 

1•50 81·82 5·5~ 2·08 10·31 
" " " 

1•55 Sl·75 5•7-1 nil nil " " .. 



G. 140 

MADRAS, LIGNITE 

RESULT OF SCREENING 
THE 80-MBSH MATERIAL 

s ... Amount 

I 
A•h 

(mesh)' % % 

80-60 I 3·20 6•78 

X60 ... 3•20 7•30 

Float at Float at 
Float at t·30 sp. gr. 1·35 sp. gr. 

1'26 sp. gr. 
SIZE Sink at Sink at 

(inches) 1'25 sp. gr. 1'30 sp. gr. 

Wt.J~ Wt.- Ash WL Ash 
-- -- ----

' l-! ... 9•27 4'14 15'22 4:75 ..... 6'40 

!-l ... 0•36 s·ss o·ss s·oo 11•05 51)() 

f-30-mesb ... 0·12 3•40 0"<8 .... 2·67 .... ., 
X 30-mesh ... 0"16 3•10 0"29 4•.10 0·68 5•20 

----r-- -- -- --
Totals & Averages ... 1 ··02 Hi·CU •·os 46'2-l 5·2-J 

Cum. ash% ... ~-oz 4'65 6·03 

EXAMPLES OF CLEANING POSSIBILITIES 

CLEAN COAL MIDDLINGS REJECTIONS 

Sp. gr. Amount A•h Amount A•h Sp. gr. Amount 
of cut % % % % of c-ut % 

Float at Float at 
I·.W sp. gr. J•j5 sp. gr. Sink at RAW CoAL 

1'45 sp. gr. CRUSHED 
Sink at Sink at ro l" 

t·ss sp. gr. 1"40 sp. gr. 

WI. Ash Wt. Ash Wt. Ash Wt. Ash 

-- -- --1------- --
10;72 8·22 0"27 s·oo -o"O! 26110 60"51 5•83 

•·so 6·10 0·76 7·,&o o-o7 28•72 1-~·05 5•39 

7•13 NO 4:16 6•20 0•30 2()•20 H·86 5·85 

2•26 6·42 2•61 6·70 0•58 to·oo 6•58 6·68 

--- --'-- -- ---- -- --
2-j•.Jl- 5·00 7•80 6•21 0·97 23'51 100 0'51 

5·25 5•83 6•51 

. 

Over-all ash: 5•51 %-

A•h 
% 

The original coal having only 6•51% of 
ash and very little reduction being effected. 
no advantage accrues from washing. 

--- --- --- --- --- --- ---· --- The total quantity of the sample received 
was only 14 lb. of which after sampling 
9 lb. have been used for washability test. 
The sample was crushed to , .. prior to test. 

1"25 s·ot 4.:02 95•12 5•83 t·.JS 0'97 28•54 

J•SO 20•55 4•55 78•43 5•54 
" .. .. 

]•85 66•79 5-oS 82·21 5•07 
" .. .. 

1•40 91•23 6•25 7•80 6•21 
" .. . 

1'46 I)O·OS 5•38 nil nil .. .. .. 



WASHABILITY 9URVES 



REFERENCES 

G. 
G. 
G. 
G. 
G. 
G. 
G. 
G. 
G. 

40B }HARIA, NoRTH CENTRAL-X SEAM 
41 BOKAR.O FIELD-XXI SEAM 

G.·I37 
G. 138 
G. 139 
G. 140 
G. 141 

]HARIA, S.E.-XI SEAM (Bottom) 
]HARIA, S.E.-XI SEAM (Top) 
]HARIA, CEN. II, NORTH-XI SEAM 
MADRAS, LIGNITE 

42 BOKARO FtELD-LEJYO SEAM 
43 BOKARO FIELD-\VEST X SEAM 
51 ]HARIA, CEN. 11-S. XVI-A SEAM 
52 ]HARIA, CEN. 11-S. XVI SEAM 
53 }HARIA, NORTH-XIII SEAM 
54 ]HARIA, CEN. 11-N. XVI S. (Top) 
55 ]HARIA, CENTRAL 11-NoRTH XVI 

]HARIA, CENTRAL II, NORTH-XIV 
SEAM (Bottom) 

G. 142 JHA1UA, CEN. II, N.- XIV SEAM 
(Top) 

G. 143 CENTRAL PROVINCES, REWA CoAL~ 

G. 56 
G. 57 
G. 59 
G. 62 
G. 65 
G. 67 

G. 70 
G. 71 
G. 72 
G. 73 
G. 78 
G. 79 
G. 80 
G. 81 
G. 84 
G. 85 
G. 86 
G. 87 
G. 88 
G. 89 
G. 90 
G. 91 
G. 93 
G. 95 
G. 96 
G. 97 
G. 98 
G. 100 
G. 103 
G. 106 
G. 107 
G. 108 
G. 110 
G.l12 
G. 114 
G. 116 
G.l17 
G.l18 
G.l19 
G. 121 
G.125 
G. 127 
G. 128 
G. 129 

,G. 130 
G. 132 
G. 134 
G. 136 

FIELD-BIRSINGHPUR SEA>! (Bottom) 
BALUCHISTAN-N AKAS 
BALUCHISTAN-HARNAI 
]HARIA, NoRTH-VIII SEAM 
]HARIA, \VEST I, NORTH-IX SEAM 
CENTRAL PROVINCES-CHIRIMIRI 
CENTRAL PROVINCES, PENCil VALLEY 
-NEWTON CHIKLI 

.G. 144 ]HARIA, CEN. I, NoRTH-VIII SEAM 
G.· 145 ]HARIA, N.E. I, N.-IX SEAM (Top) 
G. 146A RANIGANJ FIELD-BHARATCHAK 

]HARIA, \\'EST II-IX SEAM 
]HARIA, WEST I, NORTH-IX SEAM 
]HARIA, WEST II-IX SEAM 
]HARIA, WEST II-IX SEAM 
]HARIA, \VnsT I, NORTH-IX SEAM 
}HARIA, WEST 1, NORTH-IX SEAM 
]HARIA, \VEST I, NORTH-IX SEAM 
CEN. Pnov.-MAJRI (Chanda Dist.) 
]HARIA, S.E., CENTRAL-XIII SEAM 
]HARIA, WEST II-VII SEAM 
SIND-jHIMPJR MINES 
]HARIA, WEsT rr~vn SEAM (Top) 
BOKARO FIELD-RARO SEAM 
BOKARO FJELD-I<ARO SEAM 
BOKARO FtELD-KARO SEAM 
jHARIA,EXTREMEWESTI.-IX SEAM 
]HARIA, S.E .. CEN.-XIII-B SEAM 
]HARIA, WEST I, N.-VII SEAM (Sec.) 
AssAM-MARGHERITA 
}HARIA, WEST I,N.-VII SEAM (Sec.) 
ASSAM-NAZIRA 
}HARIA, 'VEST I, N.-Vll SEAM (Sec.) 
}HARIA, 'WEST I, NORTH-VII SEAM 
]HARIA, \VEST I, NORTH-VII SEAM 
]HARIA, S.E.-XIV SEAM (Top) 
]HARIA, E. II-XIV SEAM (Bottom) 
]HARIA, CEN. II, N.-V SEA>I (Top) 
}HARIA, CEN, II, NoRTH- IX SEAM 
]HARIA, CEN., NoRTH-VII SEAM 
}HARIA FJELD, S.E.-XV SEAM 
}HARIA, CENTRAL, NORTH-IX SEAM 
}HARIA, CEN. II, NORTH-IX SEAM 
]HARIA, C. II, N .-VII SEAM (Special) 
}HARIA, CEN. II, NORTH-IX SEAM 
}HARIA, CEN. II, NORTH-IX SEAM 
}HARIA, CEN. II, NoRTH-VII SEAM 
}HARIA, S.E., CENTRAL-XII SEAM 
}HARIA, CEN. II. NORTH-IX SEAM 
jHARIA, CENTRAL, II-XVII SEAM 
]HARIA, CEN. II,N.-V!I SEAM (Sec.) 
}HARIA, CEN. I. NoRTH-VIII SEAM 
}HARIA, CENTRAL I, NoRTH-V SEAM 

SEAM 
G. 1468 RANI GANJ FIELD-:BHARATCHAK 

SEAM 
G. 1460 RANIGANJ "FIELD-J3HARATCHAK 

SEAM 
G. 147 ]HARIA, N.E. I, NoRTH-lX SEAM? 

(just below X Seam) 
]HARIA, S.E., CENTRAL-XII SEAM 
}HARIA, N.E. I. NoRTH-VII SEAM 
]HARIA, N.E. I. NoRTH-IX SEAM? 
(just below X Seam) 

G. 148 
G. 149 
G. 150 

G. 151 CENTRAL PROVINCES, KoREA STATE, 
KURASIA-GORGHELA SEAM 

G. 152 CENTRAL PROVINCES, CHHINDWARA 
-HIDRAGARH 

G. 155 ]HARIA, CENTRAL I, NoRTH-VI 
SEAM (Bottom) 

G. 157 ]HARIA, CENTRAL I, NORTH-III 
(or n ?) SEAM 

G. 158 CENTRAL PROVINCES-UMARIA 
G. 159 )HARIA, CENTRAL I. NORTH-IV 

SEAM (Bottom) . 
G. 161 ]HARIA, CEN. I, NoRTH-Ill SEAM 
G. 162 CENTRAL PROVINCES, REWA STATE

BURHAR· 
G. 163 
G. 167 
G. 168 
G. 169 

}HARIA,· CEN. I, NoRTH-VIII SEAM 
]HARIA, CEN. I, NoRTH-Il SEAM (I) 
]HARIA, CEN. I, NORTH-IV SEAM 
}HARIA, CEN. II, SOUTH-XVI-A 
SEAM 

G. 170 CENTRAL PROVINCES-BALLARPUR, 
ToP SEAM 

G. 171 CENTRAL PROVINCES-BALLARPUR, 
BOTTOM SEAM 

G. 172 RANIGANJ FIEL0-KAJORA, Top 
SEAM 

G. 173SNA RANIGANJ FIELD-SAMLA SEAM 
G. 181 ]HARIA, N.E. I, CENTRAL-X SEAl\( 
G. 184 ]HARIA, EAsT II-XIV-A SEAM 
G. 188 Assur-MARGHERITA 
G. 189 UPPER Assut-DtLLI 
G. 190 ASSAM-CHERRA-CHHATAK 
S. 56 BALUCH.-NAKAS (Sulph. Reduction) 
s. 57 BALUCHISTAN-HARNAI II 

S. 86 SIND-jHIMPIR 
S. 96 ASSAM-MARGHERJTA .. 

134 



I.JI Jl AI ' ' ·~ ·~ ·~ ·~ OM "' • H~ ., .... .. '" • I I I ' 
" 1\ ]', G . .oDI - I-
• 

• 
• 

• 1'\ I\ • 
. 1\ 1\ . • 

• 
- 1\ . . 

• " " D' - ' - • 
• -- 1\ \ ['.. -
·~ - 1\ , ..... . 
• -

• 
• 

- 1\ " t-1- -·: " . ' - • 
• 

• .. ' . .. ·- ,. .. ' 
. 

" • • " • • • 
I.JI I.)J 141 I,OS IJt J,l ' .. M ' • ~. '" •, .. '" . f T f ' • 

" 
. .... -I-

I' ' • 
I" 1'\ • . 1\ I\ ~ • • - !'.. " 

. . • -
• " " I"\ I" -. . 
• - I' \ " --~ 1'\ ....._ . . . 
• - ~ r-- -" "' 

. 
" -. f' 1'-- -
• .. ' ... ,.,. ,. .. ' 

. 
• 

" 
• 
• 
• 
• 
• 
• 
• 
• 

" • • . . • • 

·~ "' A • ·~ 
....... , ... ~ • • .. '". ' .. .. . • 

I G.~ I_ 
" f-

" \ 
• 1\ • . 1\ ' • 
• • 

' 1\ 
. : . 

• " 

• 
• 

• 
• " -- • -• I\ f'..' - lo -. : 

I" f' . . -
• - " r-- -

" -

• 
• 
• 

• - r-t- : . .. ' .. ' . •• .. , . • 
• 

• • • • • • 
.. o.J1 LA eM 1-M .M 1-M Ul Ul . 
• .. cor c 

I" 
... ' \ ' .. ~ '-• L\ f\ 

1-
• 

• 
• 

• 1\ • • . . - " 
. 

'\ 
. . 
" • " \ .... -- -• 

• 
• 
• - • 1\ -·: 

' " 
. . -. - -

" 1- ...... -·: .... r- r- -. .. , . .. . . .. ' . .. • • • • • • • • 

• 
• 
• 

135 



I» •• •• •• •• .• •• •• •• •• 
• • t;~ c .. "' • ' . I G.!. '--· 

" 
-c· • • 

• 

" '- • 
• r"\ r-... • . • -• : : • • " ....... --- . 
• '\. 

-... 
1"-o . • 

. 
• • 1\. 

< . . 
• . • i' ~ . " 

• : . 
" ' ' '. r-.. '" <o " ' • .. • • • • 

• 

.. • 
... •• •• • • ... •• •• ~ • • • .. '" ' .. " ' ·\ (G.~ f_ ' - ~~ • 

' " • r\ 
• 

' \ • 

• 

• . '\. . • 
• ~-- • \ . . \ . . 
• 

v • 
" . 

' ' -
• 

. 
- '\ \ ~ -• ' ·-. •["\, ~\ ..... < 

• - . . :" ' • r-"- . 
• ' ~- - v 

• 
• 

• : "" ·~ 
- - -. •• ' • •• r-· - 7: <0 " 

,· • .. • • • • • 

•• ... .• .. , . .• ~ w .• 
• • c" ( .. ' . . '\ ' TG~~ T _ '--· 

• 
• ,. 

' • .;., ' • 

. ,'\.; . • • 
• 
. ,\ " 

• . ; 

" " • . \ ... -. 
• 
• 

• 
. \ ·~ ' 

• 
• . 

• 
• 
. 1)~. • < . . . 

....... F\ ... 
~ 

• v . 
v 

• 
: . 

' 
• 

• •• ' • •• "" 
: 

• 
,, <o " • • • • • 

• 

• • 
. Ul o..J$ o.a I.Q .JI 1.11 I..M Ul 1 ... 

• .. c" 1: .. '" • ' .. 'a.~ '-
\ " 

--'• 
• • ..... 
• 

' \ ....... • 
• • . 

\ \. ..... -. 
• : 

~ D '- ....... -. 
• 
• 

• - --"" •• -• 
• . ..... < . 

• . 
v ' ....... --

. 
• - v . 

" ' • •• ""' • •• <0 " ,· • 

• 
• 

• • • • • 

136' 



"' ' ~ •• •• •• •• •• ' . " c., c .. '" • \ J G.~ J_ • f-
-
• 

• 1\ -
• . '\ • 
• ; 1\. 

. 

\ : • 

• 
• 
• 
• " -. 1\ " . 

• • . • \ " -•• < • . 1\. r-- . 
• . • 

~ ~ \. ..... " • : I' t- r- 'H ( 0 .. • : .. ' . .. • 
• - • • • • • • 

• 

• " (" c .. I,TI I 

I' I G.~ 1_ • -· 1\. I'-. • \ ' • . 
' \. r-. • 

; \. ...... -. 
• " : 

" f\.. -- -• - ...... ~ h -
r-..: • - :-- 1-- ...... -0 . 1- - <. 

' - . 

-
• 

• 
• 
• 

- ,.... -• .. ...... ' " : -• .. ' • •• r- .. ,. " ' 
. 

• 

• 
• - • • • • • • 

• '\ CIO ' .. " . • 
I G.~ 1_ • -· 1\ \ 

• • 

-
• ' • . • . - -. . \ -• " • " \ ' -. -• r-. • . -•• • < 

~ ...... . 
• " • - -• 

" "'" - " • . • . .. ' . •• ·- ,. " ,· • - • • • • • • 

•• "' ~ ~ •• •• ~ ~ •• • " CIP C .. .. . • 1'\. I G.~ 1_ r- • • 1\.. 1\.. • 

-
• 1\. \. • • • - -. • \ -; " • • -" \ . . D • • 

"' 
1\. ' -·: <. 

1\.. r-- . - . • . ...... " 
• 

" • • ,· : '" ,. • • .. ' • •• • • • • • • 

137 



"' '" •• oA ..• ~ ~ •• '" • .. c" c .. '" • I\ r--- f G.~ 1_ !-
" "' 1\. 
• 1\. 1'\ • • 1\ 1\. " ' . 
• : I' ; 

• • u 

• 
• • u I' -. 1\ 

. 
• 1\ . . • 

• • I' 
. . . • • . 1---
. 

u 
u 

• • 
"" 

. 
: .. , . II HI 

. 
,. .. ' " '" ' • • • . • • 

·~ •• ... , ... •• ~ 1M 1,11 I.H 

• ,, c" ' .. If I I 1\ I a.~ 1_ ' 
• !-
• • 
.I\ 1\ 

1:\ \ I"' • • • :1 I"' 
-
~ 

• 
• 

• • : . 

" 
-

• 
. 

\ i\ I" . ... . ['-.. ' • 
• . . 

; r- 1--- 1"\. 11 . 
: "\ u ·- ' ,. .. ' " . " '" roo .. ,· • 

• 
• 
• 
• 

" • • • • • 

·~ 
... •• •• •• •• , . •• ... ... 
'" " 

.. "' ' 1'- ~ •. ~ I_ ' .. 
"' 1\ 

f-• 
• t\ 

• .. • 

• 

. • 
• . "\ - • . 1\ ~ •. • 1\ I"\ -. 
• 

•"' 1-.... . 
•• • . ' 1\ I'- . 
• ; 1--- . 

I'- u 

• : . 
,. .. ' " •• " •• ,. .. ' • • • • • • • 

• 
• 
• 
• 

.. ,, ,. .. c 

"' "' • ' IG.~ I_ ' " ' \ I~ 1-
• 

• 

' 1\ ' • 
• . 1\ ' • z • 

; -~ '. 1\ ' • ' ~ u . • ' \ ' -• . 
• 
• 

.. ~ \ ', . • . 1\. r-. • • . • . 
'· L\ u r- '!--, . 

• u 
• . . • .. ' " •• • • • • • 

lH CO .. ' • • • 
138 



I.JI Ill IAI IAI Jl U ~ '" IN ' ' ' • " '" < .. '" ' ' I I I .. 
• • (i.71 - r-• . . \ ~-• • . • 1\ ' • . • • 

• 
• 

> ' • . . • • ' -· . • ~ > . • . . • • . 
"D • . -. ' ' . 

• ' 
. • . 

' ' \ . . .. • < \. ' \ !'... - < 

' 
> 

• - ..... . • • . ...... - . 
·: . • - < ~ '" <O " ' 

: .. . ' . • .. • • . • • 
I.JI ll ,.. I I IW .M I.U .n . " • ' ' 

• 

• '. <' r~ 
.. ". . '\ I G.~ 1-' f-.. 

' ' I'\ • 
' .. ~ ·, • 1\ ~ 

> I~ ' ' • • . 
1\ \ -

> • ' ' : . ..., \ \. ', -. . 
• 1', : ~ . . 

\ '.\ r-... . 
> ... > . ' ......... -: . 
- "\ . -. , < ... ... c 0 " ' -• • 

• 
• 
• 
• 
• 
• 

• • 
• • 
• 

.. • .. . • • 

I.JI I.JI 1• 1e Ul llol Ul I.U Ull 

• 

• " '" ' .. '" ' ,, 
I G.~ '--' .. f-

" ' ' ' . 
' [\ ~ ' • ' 

> ' ' • 
' ; \ \ -

' ' 
> 

• . • . \ 1\ -. • . 
' \ 

. 
' : \. !'... ' 

. . ,·, ' ..... ... • • . ... . 

• 
• 

• • 

• 
....... . • 

f.: ,\ t--- ... . 
- ~ 

... _ 
: • - .. <O .. • .. < . . . . 

• 
• 

• • • • • • 

... Ul I .. o.e Ul OW Ul Ul '" 

• " ... ~ .. ". ' J • . 
• L\' ." 1\ G.78 •I-r- . . • 
• • ' 1\. ' • . . 
• \ \ - ' 

. . • . - \ • 
> ' i\ 

. 
' -

• . • 

• 
• 

. D -~ \ . -- . -. . 
• 

• • . \ ' \. . . . • . \ . 
1\ ~ - . . . - • - . .\ :..... ·- -. . - u 

- - . . • -.. < . •• -~ '" <O .. ·,- • 

• 
• 

• • • • • • 

139 



••• ... OA ·~ ... "' , .. . .. .. 
' • .. c" c .. '" ' ~ \. 

1
G;.79 

1 

-
. . ' '• f-• • 

• 

.\ . . I'\ ' . 
• . • 

i»'• .~ ' ' \ ' • \ ' • . ' ' ' • . 1\. 
-. ' : 

• 
• 
• 

" \ ' -. 
' 

. 
• ' ' ' . 
•" 'L\ " ' < . ' 

. 
• . 

• 
• 
• 

" ' '• 0 

• . ' ~ - ·-. .. ' " '. '" ,. " ,· • • • • • • • • 
... ... • • •• ... •• . .. .• •• • .. , '" ' .. '" ' _j I G.~ 1_ • ' - • 

' • ' 
. • 

' \ 1\ 
. . ' • • . \ . • 

' . ' 0 • ' 1\ -: ' 
. 

' ' u 
• ', . -~ 1> 

' \ ' . 
• 

' 
. 

\ ·' ' . ' ' . 
• < ...... ' < . \ ', . '• . 
• . ' '\ 

. . 
" ... . . u 

• 
• 
• 
• 
• 

• : . ·-- - ' 
• .. ' " •• .,._ 

'" " " ·,· • • • '" • . .. 
• 

• .. '" .. .. . 
I •-~' 1_ • -· 

• \ \. • .\ ' ' • • . \ \ • • . ~ . . \ I'\ : • . : 1\ ' -. 
• 

"' •: \ . 
II'\ \. 

. .,._ -• - . 
" I' I' u 

• : r- - : .. ' .. .... .. ,. " ' • 

" 
• 
• - • • • • • • 

•• ... •• ... •• Joo ........ . • .. '" ' .. . I\ I G.~ 1_ ,, ' ...... '\. r-• 
• I'\ \.. • 
• 

I\ 1'\ • . • • -
""' 

• . -. • u 
u p\. \ !-... • - -

• -. . .. ... •• . 
\ - = 

• - -• . • 
" \ . 

• u .. 
" ..... : -.. ' '. '" ,. " ' • • . . • • • 

140 



' ' ... '" .... "' "' • " '" ' •• '" • 
• ...... ' •. ~ '-f-

.. 
• 

• 
• ' 1'-.. ~ • 

• 

. }. • • - [\. t-... ~. . . 
• • ~ 

. 
" --- " 
. -

• 

• . 1'\. " 
• • -• : " ...... . • . 

: 

" 
-. •• ' " '" •• " " • . • .. • • • • • 

• .. 
·~ ·~ 

,. OM .• •• .• • • •• • " C" c .. ... ' 1\. 
I •-~ '-• f- • 

"r\ " ·~\ I' • ·- 1'-- -. : • . -• - " ...... 
' -• .It' r- 1- • - t- -·: . • . 1-.. .. ,. • . 1- . 

• - ;-.... I • • . 
• : "' '· -• 
• " ' " . " ,. " ,· • 

• 
• 
• 

.. • • • • • 

•• •• .• ' .... .... .... .... 
• .. '" " 

.. ... ' ' ' •. ~ '-. f-.. 
" "' 

. -
• 

• . I'\ \ 
. . . . • 

• 1'\ ' 1'\. I'\: . . • - . ' • - ' [\. 
. . -. ' 1\ -. D . . . . • . \ ' . 

~ . -- ' . ' . -

• 
• 
• 

• 

"' ·-. ·. 1\ " 
. . 

' . . -·: 
"' •, 1\. " 

. . . .. . 
• : I' : '!>.. -~ ... _ 
• - t--- -. 

'" 
· .. 

'" " " ,· 
" ' " • 

• 
• 
• 

•• • • • • • 

.. .. .. .• .. .. .. .• . . . '. " ' <: ... . \ I I ·.~ '-. ' 1-. . 
' "' I\ I ' ' ' ' • .·\ [\. ' ' . 

1\ . \ 1\ • . . \' . . . . 

• 

• 
• 

• . 1\ 'I . . 
' ' . . 

'I ,, . ' 
. 

·: 1\ 
. . . . • 

• . 1'-.. 
. 

' . . . . 
' 

• . . '\ .. . . . . . .. 00 " 
;• 

• .. ' . '. • . . . . • 

141 



•• • •• "' .. •• •• •• ' • • " '" ' '\\ I G~ '-
. . -- 1>-: • -· • 

• ~ 1\ . 
• ~;\" 
. ., \ ;\ • 

~ . • . 
\ . . 

A . . \ . . ' -• 
• 
• - \ -- . . : 

•L\ r" . • . - . 
• • - ' !'..· • 

. . 
' 

. 
• . ~ 

. • . . . .. ' ...... .. " " ' • .. • • • • • 

• _.. '" •• , .... '" ... 01 .. ' • '" • -~-· .. -.;.;. • I G.: •. I_ • •· 
·~ ·~ 

r-
• ' 

.. 
• 

~.\ ' ' • • • r\. . • • • • 

• 
• 

. 
,\ -. . • • • . • • . • . 

• . 
\ ' '•~',. •• . • . ·~ -~ . 

• . • . 
u ' ., . 

• . 
: ' ' " r-

. ' .. < . •• .. ,. .. " 
,• • • • • • • 

• 

•• ~ .. •• •• ~ OM ~ ~ 

• ( •• c .. '" • . r-. ~ G.:o '-
' ' " r-• 

• 

• • 
• • • • . ~-• . . '\ 

u • . 
' 

. . 
• 
• • " '\ i'- • . • '\ r-- . • . . 

• '\ r- . • - u 
: " .. .. . . .. 

• 
• 

• • • .. I.. ON II .. • • • • 
1.. IB .. 1• Ia Ulo I.M ,... I.M 

• .. ( .. ,. .. '" . . '\ IG.~ I_ ' • r-• 
• 

• 
\ '\ • 

• 
"\ • • : ..... - • • . 

" \ 1\ u • . . . . D ' ..... . • . . . . \ ..... r--. . • . r- . . .... ~ -r- . • . 
I" r--. . . .. < . .. . • 

.. 
• 
• 

• • .. <o " ' 
. 

• • • • • 
142 



'-- IJI 1.- oa I.JI I.S. .... 0~ 0~ .• " '" ' .. "' 0 
• I G.~ '- ,..._ • 
• • • 
• '\ '\ • - \ 1'\ • . 

' • -
0 

" 
0 • - 0 -• -

• 

- ..... • •: -. \ ....... . • -- '\ • I'-. -- 0 

..... .. 
" . .. --1- -.. '. " 0 . .. • . • . 

• •. 
oO 

0~ o» '"' oA ~ 0~ oM Uo 0~ 

• 
• .. '" ' .. 1'\.0 ' . 

G.96 r- • 
• \ • 

- F " • • • 
- . • • -" • • ..... -:- - . • - -" • . . • - • • -- I -• 
" D • " . • - ,::-::-. -. 
" t:- f .. .. " . . • 

• 
• 

oO . • • • • • 

1.» IJJ JOII Ia 1-I:J I.U. I.JI '"" I~ . 
• .. c If c .. "' ' ' •. ~ '-• -· '\ \ 
• 

\ I'\ \ • 
• • - \. 1\ • . 

b\ 
- • - -0 • 0 \ -- -• 

• 
• 
. \ '\ -• • • . 

1'\ I' - -- \ ...... - • 
0 " 

• 
• . 

' : . .. ' . • • . . " " . • • • • . • • 

0~ o» oM o4 0 0~ ~ 0 • 0~ 

• .. " ' .. "0 • 
I o.~ '__: .. 0 1-

I' • '\ • 
• 
• 

- 1'\. • • • 
0" 

-
•' -0 

• 

• 1'- --• ;\ --r-,_ -. ...... . - -l. -
- -r- -
0 0 

: ...... -f-. ·- ,, 
" 0 . .. ' . •• • 

• 
• 
• 

• • 
• • 

• • • • • • 

143 



·~ 
... •• •• ~ ~ ~ •M ·~ • • . "' .. '" • I o.:oo I_ • - • 

' \ • • \ 1'\ • • . '\. • • ~-: ., ·' '\. . 
u • • u 

1\ 1\ I'- -- -• • - "< . -• \ •• . 
"" 

. 
• - 1'\. : • u r--• • : ' I' : 
• .. • " '" '" " " ' • • • • • • • 

Ill , .. !At lA$ I. I.M I.M 1.111 IJI 

• .. c; If c; .. '" • . 
. I •. ! .. I_ • ' 1- • 

• 
1'\. • . 1\ \ 1\ • • 0 - 1'\ ; . 

• u' 

~ 1\ --• 
' - • -

• 
• 
• 
• 

• . ' 1\. "' • . ·- ..... : " ·-
• 
• 
• -• " ·' • '" .. , . " ' 

. 
• • • • • • • 

~ •• , . ,. ,. ~ ,. ~ , . . .. o;" c .. '" ' I' ' •. !,.I_ ' 
\ 1-

• 
• • 
• 

• 

'\ . \ . I'<. • 

• 
• • 

: \ '\ "\. -. 
u 

" D \ I' - --
• 

• • 
• - ' :"\. . • • . ' I' • . - r-.. ' " l' : • ' . . .. ' • '" i'.. . 

'" ,. " 
,• • • • • • • • 

• 
• • 

• 

. • .. COl C .. '" • 
• .. 

~ •. :,I-
' ' \ I-• 

• ' 
' ' 1\. • 

• ' . 1\, ' ' • . • : I~. ' 1\ 1'\' • 
• • . 

u \ . " • - " . -• • . 
·: 1'\ . , 

' . . I'- •I\ I' . • • '• . - ~ 
. 

" 
. '• : • • 1'-- ... 
·~ 

. 
" 

., • '" t-: 
. -- . . 

• • • '" ,. " ,· • • • 

• 

• 
• 
• 
• 

• 



. ' . . ~ ·~ ~ oa ..• 
• .. '" ' .. ". ' " .. . \G.:OI ~--· . 

' • . • '\ . . . . • . ' • . '\ ' • . 
I '1:· - . ; . ....... . ' -

• . . . 
' ' \ ...... . -- • ' ' .. -• . • - 1'- ' '-l\ • ...... ·- -·: . 

·'\. 
.. . • . ...... -..., .. 

' -- . -• - • - . 
~ - -- I -. . - . . 

- . -• • . . 
• .. ' . .. .. '" .. . • .. • • • • • 

I 
·~ ~ •• .• •• ·~ .• •• ·~ • .. C: I J C . . " . ' 1'\. I G.\110 I-

• 
.. 

1'\. 
r-

• !'... 

• '\. '\. . 1'\ t'\. 
""' 

• 
• - 1"- -. \ ; 
• 

• 
• 
• 
• 
• 
• . -- . 

• - ....... . • 
·: 

' ' r-- ,.... • . -• 
• - 1'- l"o - -• 

v r-- v 

• - ' : . .. • .. ' . .. '" " • 
• 

• • • • • • 
I.JI 1..11 ,_., 141 1\0 1-S& Ul 1.11 1-'t 

• 
. .. t" c .. . " ' 1\. I G.:ll 1-

'\. ...... r--. -· 
" • 

-
• 
• • 

' . \ • - " 
-. . ; 

v 1\ 1\ \ - • - -• - ~ '" . . • . 
1\ \ . . . 

- '\ -• 
v b. v 

- 1\. -. . .. ' . .. .. " .. . . • 

• .. 
• 

- . • • . • • 

O» •• .. •• •• .• .• .• . . ... c:" c .. " . ' " \ I G.: .. 1--· -
• 

' 1- I'\. • 
'\ ....... I'\ • 
»[\ '\, • - -. 

• 

; \ 1\. -v • v i'\ I'. -- -. • 
- ...... -

• 

. . . • . . • - ....... -v . 
• . • --. .. < • •• . . ,. " . • 

• • . • • . -
145 



' ' • " o;" c: .. '" ' I G.: .. I_ --.. -· 
• ' \ ' • 
• .\ • . ' ' ' • - • : I\ \ '\ . 
• " • " \ ' '\, -. 

' 
. 

• • . " ' ' \ 1'.. . 
• 1'\ •\ I'- . • . . 
• • . . 

" ' 'I:\ ..... " • .. • : !-!'.. ' 
. ,. '" ' . .. '" " " " ' " • . . • • 

·~ ' ,. ,. '" ,. '" '" .• 
• " c" c: .. '" ' ' 

" 
1'.. I G.! .. I_ r-• 

• !'-, 
\ • 

• • 
" ' " " . 

' • ! • : 1\ " '\ : • " • . D '\. I'\ -• . 
...... . . . •• • . i'\ ' 

. 
• . . 

' • " ....... . 
• " : ..... . " 
• '" < . •• . 

'" ,. " ' • .. • • • • • 

• 

... I.IIIAIAutUo .MMI" ' . 
• " (" c .. '" ' 
• I G.\,~.~- -t\. ' • • 
• . \ 1'\ ' • ' 0 : 

~ '\ -
• . . \ " . -• . 

• 
• 
• 

. \ ' 1'.. •• . 
• 1\. " 
. . 

• . 
• 
• . 

" . • 
• " : . ' • .. ' 

..., .. . 
" • • .. ,. " ' • • • • 

'-•.no.•UI~I.M ... III ... . 
• '. c:'. ' .. '" ' '\ I I G :, I_ ' • 

' ~ 1-• 

• 

• t\. • 

• '\ 1'.. • • 

• 
. 

" . 1'.. -. • 
" '\ ' 

" - D -
I'\ 

. . 1\ • . . ..... . ...... . . . 
" 

. I'-- ' . 
: " 

• • 
• 

• • 
• • .. ' . .. . . 

" • • . .. ,. " ' • • . 
146 



•.JII •.# • Ul If t. .. .. ·- <M • " "' ' .. "' ' .. I I 1 

• 1\ .,.... 1\ G.lll - f- • 

'" 
--

' • 
• 

• 1\ 1". 1\ • • - 1 0 . -
• - • . 

D \ -- -• -• 
- 1\ ' • . : -. ' 1\ , ..... ' . 

• - • - f\.. • - " -• . 
: - • • .. < - .. ·- '0 .. ' 

. 
• • • • • • • 

l.)l I Jl" I.AI IAI ._,. l,q 1,11 I II 1.11 .. ', CH C .. '" • 
• 

,, 
•._:,. I_ f--

I' " I\ • 1\ " " 

• 
• 
• . • • . I\ 

0 . D 1'\ . 
• 0 

~ ll 1\ " ' -
• . 
•• ' . . 1\ 1\ " 

. 
• 

. . 
0 j . ..... : 

• 
• 
• 
• 
• 

•• ' • . ., 
' • .. : .. <0 .. ' .. • • • • • • 

• " I'~' ' ,, '" • I I I 
" f--

1\ "' 
G.IZ7 -

• ' i'\ '\ • . 1\ 1\ '" • . -. D " ' 
. 

• -0 \ !'\. -- . 
• 

1\ "' . . 
•: '\ ,......., . . . 

.. 
• 
• 
• 
• 
• 
• 
• 

• • . . 
0 r-. . 

• . . • . -" ' . '" I'" '0 .. ' • • • • • • 
Ull LJI I.G t..G ... '-" ....... ..,. 

• " '" c 
.. "' ' 

I G.~ .. ·-• " ~ 
-
• 

• 1\ ' • • . 1\ ' • 
• 1'\ - • ; \ 

. -• • - \ '" 

. . . 
• • 

• 

. l> 1\ . 
•: 

" 
. • . . 

• . . • - I"- ' t- -• ..... . • : r .. <0 " ' 
. 

" ' . '. • • • • • • • 

147 



• 

•• '·" •• •• •• . .• .. , . 
• .. '" ' .. "' • ' ' •. ~,'-• 

' 
,...-. 

...... 
• 

1'\ 1"\ • 

... .. 
• 
. t\. z 

~ . • - \ . . -• • " D ' ' 
-- -• - 1\ '\. I'\ -

•" ; . . ' -
• 

• - - • 
" 1\ ~ . 

• ~ " : '\ . .. ' .. ,, .. '. ,. " • • .. • • • • • 

•• •• •• "' •• 'M ' •• '" 

• 

• .. "' ' .. '" '\ ' • ' •. ~,.'-1-• I'\ 
1\. \ • 

~ \ \ • z 

; 1\ - • -" " \ " . -. 
\ i\ • : . . 

D\ " 
. • . . . 

1\ I" -• " . 
• " : :--. • .. ' . 7':1- •• ,. " ' 

~ 
• > " • • • • • 

• 

• 

• 
• 
• 
• 
• 

• .. (" ( .. . " • 
• 1\. I a.',, I_ 

I' 
...... 1-• 

• 
• i\. I' • 

• . 
• . z 

; 1\ - • 
" 1\ 

. : • - » --
• 
• . \ I' ~ • • -.. 

i\. • . ..... ...... = 
• 
• - ['... .i\. • " r--. -" ~ • • -• .. ' " '" - '" ,. .. ' 

. 
" • • • • • • 

•• ~ ~ ..• •• .. .• • • • .. c:" c . . "' . I'. I G.l,,.l_ ' " 1'- '" -
• 

• 
• 

• 1'\ I'- " • . " " '\ 
• • • ; ' - • 
• . 

" • " • - -• 

" 
-- \ ['... •: -

" ' . • • • - . 
" '\ ..... -•: u . ' 

.· 
• .. ' " .. -• ~ .. 'C'?i ,· • • • . " • • • 

148 



Ul US IM IAI IJI I.U. I .it IJI I H 

• " '" 
" 

~ r- I •. ~,. I_ -Dl\ " \ • 
• 
• 

• • . \ \ • 
• - • . . 1\ : 
• " ~ -. . 
• \ 1'-. . .. ...... . . . 

• 
• 
• 

• . 1\. r--.. . 
" " •: . 

• 
• 

-l'lc '" ,. " • . •• ' . . " • 
" • • • • • 

.... 1..111 lA lAS IH Jl 1.611 IM 1 .. '· 

• 

• " c:" c: .. '" . 
I •·I'" '-

' 
• ~ 1-. • 'I.' ' ' 

r\ ' "· . 
' " " . • 

• 
• 
• 

• • 
• • . \ \II\ '\ • . 

" u 

"' · .. -• 
1>~ ' . 

' 
. 

·.\ . • . ' . . ' . . 
" 

. . " 
. . . ' . . . . 

' -~ . • 
u ~- ' 

. - . u . - " . -· -.. =~. .. ' . . . ' . < 0 T I 

• 
• 
• • 
• 
• 
•• • • • . • • 

. " :1! c: .. '" • I I 1· --· ' " 'G.Ilt - - • 1'\ -.. r..... 1\ ' • 
~ 

. . 
• • '\ 'I\ • • . ' ' • . - • - . . \ \ • . 

• u • u 
'l> ' ·~ " •. -. -• \.• .\ • . ' .. -•• • • -- . • . • • 1'-- - . 

• ~ . 1\ --" -• ·- u 

• : ' - • .. ' • .. .. " " . . • • • • • • • 

' 

• 

• " C: II C: .. "' • r-.. ' •. :,'_ • r-. -- :--. ~ 
'\ • ' 

' 
. 
• 
• 

• . ' ' • - ·" ' - . . I\• ' -u • 
• 
• " , • -~ ' -. . . . . 1\ ' ~ -...:- . 

' -• • . ~ ...... -- . . . . . 
• 
• 
• . ,..... 

" -u -- - u 

• : r..... 
.._ -. .. ' • •• , . ,. " . • • 

• • • • • • . 

149 



... ... .. ... ... . .. .. ... "' • .. c:, c " ' '. I G.II<O I_ 
" ' -· 
• 1\ • 
• • 

:\ ' ~. •. . . • • 
" -. . 

• • 

" 
.n \ . 
• <. . 1\ \ . 

• ~ ~ 
• \ 

: ... .~ •• \ •• ,. liU 
: 

• 

• 
• 

" • 
I.Jf VI 1.• lA Ull IM IM Ul Ul 

• 

... 
~· ' .. ' ' I •·I"' I_ 

' 
II '• 

... -.• 
"\.. .... t-..... ' ', l'- '\ • 

• • . 1\\ '"' • • . • . n 'r>-
. ;: 

•• . • 
\ 1'- -• . 

: \' \ I' ·- • . . • .. 
• . ''· \\ r-- ., < 

• - . . 
" ' • . ~ - - . 

• -- • 
: r-... • . ' ' • •• •• C Q H ll "' • " • • • • • 

• 

• 
• 

I.JI Ill lA 1.11 Ul IM I.U IM. IM 

• .. .. "' ' "''f'::" ' ' I G.l141 I-
' 

" -· ' 't . • 
1\ '\ • 

• ' . \ \ ' " • ' 

• 

; n ' 1\ \ ' - • 
• ' ~ : 1\ ' \ 1"\ ' • ' -• . 

\ ' 

' 
. 

•• ' . -• . 'I\ I' . < 

• . . 
" r-- . " ' .. : • . : .,._ - - ' • " ' • ,. ---- .. , .. ~"" ..,, . 

' " • ' • • • • • 

• 

•• ~ •• •• •• '" ...... •• 

• 

• .. ·~ ' "' "' 
• •, • ' ' " ' \ 1\ \ ' G.l4l . r-• 

' ' 

• 

... ir>. ' • 
\ ' • 

I~ ' ' 
. 
' 

• 
' • 

:'\ ' 
. 
' - • \ . 

" :, ' r-... • 
\ -- -

• 
• • 
• 
: 1"\ ' •\ ' 

.. -- -< 

1'. 
. -~ . . ·- . - -• • 

• - r-r- ~ ....::. " •. -. . 
·- v 

: '• ~ ---- -;:. . •• ' " "' 
" • • <O " • • • 

• 
• • 

ISO 



• 
l' f'~' ( .. "' • ~ •• 1, .. 1_ • 1-

"' 
~ 

1"--• 
• 
• 

• 1'. . "' 
. • • - . . Dl\ 1'\ I\ . 

• " " 1'\ "' -- . 
• . 1\ I' -•: 

" I" 
. . . 

• - -" ' " " •: 
' : . .. < " '" '" ,. " ' • • 

• 
• 
• 
• 
• 
• 
• 

" • • • • • 

•• ·~ •• .• • • •• ' M M 1.11 ' • .. '" l~ .. '" 0 

I o.~ 1_ 
" \ 

1-
t--• 1\.. 

• 

• 
• 
• . Dl\ • . - • - ' 'I . : 

• 
~ 1\. ' --• 1\ - -·: I"- . . -• - 1'\ t-- -"· " • - 1"- r- t- : . 

'" ,. " ' • .. ., 
" '" • • • • • • • 

• 
• 
• 
• 
• 

•• ·~ •• • ~ ' • •• •• ' 
· . 

• .. (lP c .. "' 0 

1\ I I I 
" ' 

G.146A- I- • 
• • 1\ • 
• • . \ ' I\\ • 

• 
• 

• -; \ • . 
• " 

• 
• " 1\ • -- • -• 

\~ 
• - . . • ·: 1'\' . • - D \ . 

• - I\\ I'\ r-:· -• 
0 -- " • - . -. • . . ·- -- : 

• .. ' " 
. '" ,. " ' . 

" • • • • 

~ ~ •• ~ ~ ~ ~ ~ "' • •. ! ... 1_ ' '. '" t'- .. '" ' I-
' • 1', 1'\ .'Iii 

• 1\' 1', \ • 

• 
• 

• 1\ \: 
. 

'• 
. . 

.\ ~ -; ' " 
• I' -. 

D ' 
. --

• 
• 
• • 'I 1\. ~ -- ... 

·: . 
" "'- ~ .. -. • . -

• 
• • - ,... 

~ )..;: - " . --
• : "" 

1:";-, -I- l-:= C 0 To . . 
'' < " '. • • • • • • 

• 

151 



"' 0~ ~ 0 .. .... .... .... OM o• . 1' C: II C: " 0" 0 

'\ I •. : .. cl-'• ;-• 
·~ . . 1""-- 1'\ . . • 

• • 
i\ .. 

' . 
' 

. 
1'\ • ' . . 

-
• • 
• • 

• 

- ' \ . • • . 
• • 0 

~ \ . 1'\ • . -• • -
- • ·' 1'\ . -. . ' • r~ ..... . 

• . . . 
~ "' • .....;. ·- -.. o • 0 

- . 0 .. . 
" ' ' 0" ...... o• .,. 

' • • 

• • 
• • 

• 
• • 
• 

" • • • • • 

• .. c" c .. '" • 1'\ I a.:., I_ 
0 

" ' -· 
• 

' ' • 1\ 1\. • 
• • . ' - - • . \ ~ • ~ " --

• 
• 

• \ - ...... -• • • 1'\ ... . 
• - -0 1'- "' ...... r-- u 

• : .... -
• " ' " 0" ·- ,. " 

,· • • • • • 

• 
• 
• 
• 

• • 
1 .. ID .411 0 OA •» •• .... .... ..• 

• 

0 .. c\ c: " '" 0 

0 I a.:., 1.,.... 
1'\ \ 1-• 

I'\ • • . \ • 
' • -. 1\ "\ - • -• ~ \ 1\ " 
0 • --• - • • 

: \ -
\ I' • • ..... . 

~ ...... 1- -• 
: u 

" ' " OM " 

• 
• 
• 

OM 

" • • .. , . " 0 • • • • 
1.. l.ll I.e I fl l.lf I.J6 OM .... .... 
• I P C I "' • -J-... " . I 

0
_1

149 
1_ 

0 

" D ' ... 1'\ 1-• 
• 

• 

...... 1\. • 
• . \ 1'\ i\. • . ' . 

i\. • • . 
• ~ 

~ • -• -- • 
-~ -- "\ 1'-. . 
• - . 

0 ' ' -• 0 : 1'\ • " ' " OM -
" • • • '" ,. " .- • • 

• 
• 
• 

• 

152 



1111 !JI , .. l,d I\JI t.M !M I M '" • .. c" c .. 1JI I 

" r--. I o.:,. I_ -,f'. "' 
• 

• 
1\ '\ 

. 
• 
. ' 1\. • 

' . 
1\. • . 

' : • " D \ ~ " 
. • . . • . I' • 

0 -• 1'\ ' . • . ..... -- I' ' 1"-- . • 0 

" : ' . • .. ' " '" IN C 0 " • . • .. • • • • • 

• 
• 
• 
•• 

~ .. ~ ' • .. , .. ,, .. "' ' r\-. I G.: .. I_ ·' . -· 
• \ • 

1\ 1\ \\ • . I \ _\ ·. • ' • - ' \ ... -. ' . : 
0 I' . • - \ .. -

• 
• 
• 
• • 

\ 1\ - ·r-- -0 • . P('o... :--: .. . . ,., . .. . 
• - ...... ·- . • 

" -. - --- " 

• 

• : -.. ' " '" "' '" <o " 
• ,· • 

' • • • • • 
I,JI Ul uf .... · .. ,. U6 Lll Lll L" 

• 

• .. c' ~ c .. "' ' I o.',., I_ .. 
' (\\ r-

l\ '-• \\ .. 1\ \ \ • ', . . . 
' • - - • . \ . 

• " • : ]) \ \ ·. . -.. 
\ . • - ' I\ \ \ -•: . • . 1'. . . 

• : \ ' 
....... _ . 

' " • 

• 

• 

• . : " 1:\. -- f.l -- ---- - '" <o " . . .. ' • • .. • • • • • 

• 

•• ~ •• •• ~ ~ ~ •• '" ... ... ~ •. \,.1_ 
' -· 

~ ..... • 
I' • 

-
• 
• • .. -. 

" ' " 
-. " • 

" ' r--. . 
" • -• . '\ -. • . r-- . . . 

• 
• 
• 
• 
. . 
" " " 
: I' 

. .. 
'" <0 " • . .. ' " . " • 

• • 
• • - • • • • • • 

153 



·-" ~ -~-~~r-t-t--r-t-t~r-t-t-1--r-~-t~~, ,.t-t-t-1r-r-t-t-1--r-f~~r-t-i-~· 
"' "' c " tN I . ~~_, ''' ,• 

-. 
" • • • • • 

IM IM IM IM •• IM IM IM I~ 

• 
·~: ' ~'' 

I Tl l 

l\ I 0 .1110 I-t-~ • 
' ' ~ • • • ' 

• 

• \ \ \ • 
• 

' • 
- • .:\ • ~ • 

" l ' --• • •I) \ \ L:, . • . ' I..., I> • . 
• ' . • 

~ f' ' . . ·-. - - • • 
• 

: I"\, - : .. .. ' • ' . -;. ?~ ,.,., ' • " • • • • • 

• 

• If C I ' 
• !'-.. c-. I G.~S9 I- r- • 
• 

D \ • 
• 

. 
" c-. ' • . 0 . ['-. . • " • . ~ I\ -• . 

.. 
• 
• 

- [\ • -• . 
1'- • • . 

~ 
~ r- ~ • : 
~ •• .. ' • ' . • • • IH CO " ' • • • • 

• 
• 
• 

t.a t.• ... .... I.M .. ~ • " (" ( .. '" ' 
" ~ ['-. 

. I G.:6l I-

• ' 
....... r-• 

I"' • • . io_\ ' • • • - ' ~. . •"\ • : : '\ ~ I"\ -• • . 
~ I' • ·= -. 

" . • . . • . 
t-.. -• • : . 

• .. ' . ' . 1:'1- ,· " • • . •• " • 
• 

• • 
154 



·~ '" •• •• .... ... .... ... ·~ . .. '" ' .. '" • ~ I I I 
• G,IG - -

.. 
-.. \ ' • ' • 

\ \ 
,, \ . ·., • 

\ • . - ' - • . . \ \. •, : • ' • 
• 

" \\ ,, -- -
' • - D ' \ -• ' . • - 1'\' " ~' -• - 1'..:: \. ""' -" ', ""'" -- . 

·: - • 
•• ' " '" 

f'- '- ~ .. , . " ' . 
• 
• 

" • • • • • 

'" '" •• •• .... ... •• .... '" -• .. c 1. c .. '" • !".. I I I 
" " '\ G.I6J - f-• 

• 
• • 1'\ r-.. '\ 

~ '- " • - • - '\ -. 
' -. 

" 
" !".. - • - D -

\ " 
• - ....... -. • • 1\. . - -

• 
• 
• 
• 
- ..__ -- I :- -• 
" - ·- -- " -- • - !-..... -- -- ·- - . 
" ' . '" .. •• " . • 

• 
• 

• • • • • • 

'" '" •• •• .... ... .... .... '" • .. c" c .. '" ' 1"'\ 'a.:~ '-" !--... r-r-.. • t..... I'\ 
• 1'\ I'\ - • 
• »I\ " I'\ . . 

; : 
• " 1'\. 1'\ -- -

• 
• 
• 
• 
• 
• 

• : " -. \ !-.... 
. - -

: -r-::; 
• : : .. • . . " .. •• " • • • • • • • • 

• 
• • 

• 

• 
~ ~ ~ ~ ~ ~ "' .. ... 
• •• c .. !-'- . ... ~. • 'a.: .. '- f-...... 

.. 
• 

• 
' t..... 1\ • r"\. . • • ; 1\. -• " . 

1'\ - -• 
"• ' 1\ -•: - 1\. " 

. 
• -. 

• t..... -• . 
: : •• • " •• .. •• " • • 

• 
• 
• 
• 
• 
• 
• 
• - • • • • • • 

ISS 



.... .. ~ ~ ~ ... ~ .. •• • .. '" ·, .. '" • " " ..... 
• 

• 
• . ' ''\ . ' ·"~ • 0 1\ •\ . 
• . ! • ' ' I~ • ~ •' "'-

. 
··-· • . 

~ L 0 

• 
= .. '" 

f' 
• ' " 

" • 

•• •• •• ,. . .• , .. •• ,. , . 
• .. "' r:... 

.. ,.-, • 
" 1\, 
• ~ 

\ 
• ~ ~ ~ . 
• : \ ~ ' • 0 ~ ~ . 
• 

~~- ·~ . 
•• 

~ 1\ . 
• . ~ 0 .. 

' . .. ' " '" •• 
" • 

~ , . •• OA •• ... ~ w •• • .. '" ~z .. "' • 
" \ • 1\ • . 1\ l I 1\ • : I 'I~ • 0 -, 1\ . 
• 

D ~ ·: I\: l't, I' • ~ \ • 
= !"" 1-- ' ,. .. ' " '" - " • 
~ ~ .• ~ ~ ... , . . .. .• 
• .. '" ' .. '" ' 
" 1'\ 1\\ • ~ • . 1\ ' ' • . 

' I\' . 
• 0 l\ . 
• \ 1\ ' ' ·: \ [':: )"., . 
• . 1\\ i"-0 ·-.. 

~ &: [:.,. --~ .. ' " • 

"' ·. 
·· .. 
~ 

""' ·· . 
" ;,;;; ·-

....;; ~ -- .. - ... - ... ·- -- -- .... 

• • 

~-
r-.;;: ::,. . 

I"' ~ - .. ........ 
• • 

~ 

• • 

. ·- -- -· • • 

156 

I .. :., 1_ f-• 
.. 

-- ··-
··-· .... 

• 

• 

• 

• 

• 
• • 

- • . 
0 • 
" • 

' . • < . 
--- ·-- • --: .... 

' 
'" , . " .· • • 

1_, ~,. I_ f-
• 
• 
• 

• • -. 
0 • -. 

• . 
• < . 
• . 

0 

• 
= '" '" " ' • • 

~ .. ~,'-1- • 
• 
• 

• 
- • 
~ • -. 
• . . < • • . 
• . 

0 

• 
'" ,. " ,· • • 

I o.:n.l~ 1- •. 

'" " " 

• 
• • 

~ , -. 
• '. 

< • . . 
• ~ 

' 
= ' • . . 



• .. '" \.' .. '" • 
" 

\ ~.I~SN~-
1\ r- • 

• \ \ • 
' • . 1\ " 

• 
• • - -. . -• " " • - -• -
• - \ • . . 
- n\ . • -• - I'. \ ..... -• . - . - - II'. -• - -.. ' " 0" • '" <o .. • . 

" • • • • • • 

• 
•• 

ut .u ... ' •• OM OM ' OM ' • .. '" 1'-' r:.:.. '" • "\ I •. :11 I_ " ' f-

" ... I'. • 
• ,\ ' 1\ 

. '~ ' " • • 

• 
• - -. :\. ' " "' ' ; 

" D 1'- ..... _ -- \ -• '. \ " -. ~' '• -. - • 

• 
• 
• 

• -- . , 
'I\ r-- -- . ·- . - - -• ... r-- ' ...... 1-- --~- " - • -- -

• 
• . .. ' " '" r.... • .. "' . • • 

" • • • • 

• .. c" c .. '" • 
I •·~" '-" \ -· 

• • 
• '\ • - \ 1\ \ . 
• • 
• 
. i\. . . . • " -" \ -• 

\ 
• - • -. . 

" ....... 
. . - -• 

• • . -
" "' 1\. r-- . 
: (-- -• 

" r- '" <o .. ' -.. ' " '" • 
• ... 

" • • • • • 

OM ... 0.0 00 ~ .. 0.0 OM ,. 
• .. c" c .. '" • I G.l,.l_ 
" - • .. • • 
• 1\ • . • . - • -- " 

. 
• " • . -- -. ' . • . '\ - •-
• . • - ...... . 
• - - "' -• \ . 
• : \ -.. " 0" 

. 
• 

• 
• .. 

• • • • • • 

157 



• 

... ... •• •• •• •• •• •• "' .. . ~ 
• .. '" ' ". ... ' I G.~ .. I_ 

.. 
• 1- • I\ • 
• . ~ . ' • - • ; : • • . i\ -- -• • - " D -• ...... < • - 1\ . 
• - ..... -• • - "- • • - .~ " . .. '. ·- 0 " ' . .. 

• • • • • • 
•• •• •• •• •• . .• •• •• •• . " '" \. .. '" ' '•·•~ I_ 

.. 
' 1\ " 

1- • 

\ '\ • • 
• 

·t\ • . ' - 1\ \ 1'\ - • . : . lo " 
• - ~ --• \. I' • - -

• 
• 

• \ ..... - r-... < . -. ...... 1\ ~ • . i- ,_ -• . 
; :--

' -• .. ' . '" , .. co " ' 
. 

" • • • • • • 

... •• ~ '" ... ... ... ... .... 
' .. c" c .. ... ' r- ' '- s;s6 +· " r-.... 1\ 

• 
• 

• \ • 
• ' . 

' 
• 

• ; i\ -D 1\ : • . ' \ -. . 
• 
• 

• 
1\ . -•• 

• 
• . . . • . \ . • • • ; ,L. I\ I' . 

' ,. 
' ,. 

" ,· • • • . .. • 

• 
• 

... , . .. •• , . ... ... ... .... 
• .. '" .. ' . .. . 
• 

"' 
5.57 . f- • 

• I' I' • 
• • . • 
• !'.. . • . 

" 
. . . • f\. • . -. . 

• f-.. • . f\. -•• 
" 

..... 
'- • • . D . 

• . r- I' . • 
• . 

• : " 
. .. ' ' - '- • ,. .. ' . .. 

• 

158 



•• 1.11 ... ... .... •• ... .,. OM 

• . . ~" ~ .. '" . I 

" s. 86 -I- • 
• 
.1\ I' 
:\ " • ·- t-. -. 1\ : • " .. I\ " I'-- -- -• - "' I • I-"'-- t- -•: 

' -

• 
• 
• 
• 
• 
• - -• • -

" 
, ..... r-- t- : 

• : " r-- ~ : 
• • ' . ' . . " " ' • • • • . • . 

• 

·~ '" OA '" ..• '" '" "' ..• 
I I • .. ~.' ~ .. '" • 5.96 - 1-

" 
• 
• 

• 1\ • 
• ' • . - • • 1\. : • -• -• 
• I' -
• r- . 
~\ t-.. . , 

1\ 
. 

• . " 
" : • - • • , . .. • . 

• 
• 
• 

• ' . . . •• • ' • 
' • ' 

159 



PLATE I 

161 



I,. IB I..W 1ft I.M Ill IM 1,&1 ,,. 

.: ': "'t,;.. .. :·~ ---- l\ I. •• 
• 
• 
• • 

~-
~ • 

1\ ' 
~~- -- 1'- ,, 

-- ---~·-

• 
• 

1\ " D\ 1\ 
1\ • 

• 
" ,· • • 

PLATE II 

• .. '" I' .. '" • .. 
" 

• 
• 
• 1'\ . 1\ • • : A2 

0 

-

• 
• 
• 

• . . AI 1\ 1\ - -
a -- ' 

• 
• 

•• -. 1\ 1\ . 
• . • - • . -• - . . " ' -' • .. ' . •• . 

• • • 
.. ,. " • • • • • 

PLATE III 

162 



e. 

PLATE IV 

86~ 86"10' 86
615 20' 86.25 1 

96)ot. 
23i55'N, 

• 

-............. 
' ,, 
' ' J"o C"t(liTTA 17'111. 

sol 'i I ~~ s,. '1., '" I."<1"'L~~~2:~~=)1t;.;::d~~-~-(_~[j ...:::::L I '• I <,Iff If I I I I 11---r·--J. \\ 7 I 

'1<<" 

~ ? 23145 ~..1 'X .. A\' .I.':J .... \ 

. " t s s I y""2 ~ •s 

"' ,. 
Ill 
..... 

~~~ ., t~ ~c::::::: 2340' 

(AFTER THE GEOLOGICAL SURVEY OF INDIA) , 
~ 10' 15' 20' 25' 30 



,. 

PL:\TE V 

r 

,
s 

.... 

I 1 I I I I I I I 1 I I I I I I I 1 I I I 1 I 1 I lm ., r,,. Z7Z 
0 'Z 3 INCH[~ 

PL .\ T E \"l 



c 6 4 

.. 
C- 3 3 

0 

,, ,, ,, I I ,, I I It I I ,, I I ,, I " 
0 t 2 3 I HCHl) 

lrlrlrlrlrlrltltltltLLW 
0 I 2 3 IHC,.l$ "" .,,.,, .?6;> j 

1\) 

PL.\ T E Y 11 l' L\ T E \ ' 1 I I 


