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INTRODUCTION 

THE MANUFACTURE OF COKE is of basic importance to the production of iron and 
steel, and, for this reason alone, it has a special claim to consideration in schemes 
for the industrial development of any country. It is well known that, although 
India has large supplies of iron ore of excellent quality, the reserves of good coking 
coal · are limited ; and it is, therefore, natural that the attention of scientists 
and technologists should have been given to the problem. As far back as l<n7, 
Mr. N. Barraclough, now Chief Inspector of Mines, pointed to the likelihood of a 
shortage of coking coals in India, and estimated the life of the then known supplies 
at some 70 years- a salutary, but perhaps pessimistic, forecast. 

Towards the end of 1940, a scheme for research on the blending and coking 
of coals was initiated by the Board of Scientific & Industrial Research, under 
the joint auspices of the Government of India and of the Tata Iron & Steel 'Co. 
Ltd., J amshedpur, Each of the parties agreed to meet half of the expenditure 
to be incurred. With the generous assistance of Sir J. J. Ghandy, a Sub-Com
mittee of officials of the Tata Iron & Steel Co. Ltd. was formed for the necessary 
administrative and technical control of the work which, it was agreed, should be 
carried out in the Company's Works, using existing facilities and purchasing 
apparatus as and when required. The Coal Blending and Coking Research 
Sub-Committee functions. under the Fuel Research Committee of the Board of 
Scientific & Industrial Research, Government of India. The names of Committee 
and Staff Members are given on the preceding pages. 

The chief object of the work was to investigate the blending of non-coking or 
feebly coking coals* with good coking coals in order to manufacture from the blend 
sound· metallurgical coke. The work was undertaken in the interests of the 
conservation of the resources of the best coking coal. The investigations were 
begun in April 1941 and have been carried out during the past 7 years. The 
present report deals with the results obtained up to March 1947. 

It will be seen on perusing the report that the line of attack on the blending 
problem has been essentially trial and error. At the present stage of knowledge 
of the mechanism of coking, this is almost imperative since the process is 
understood only partially. 

THE COKING PROCESS 

When coking coal in small pieces is heated in the absence of air, it usually 
begins to soften when a temperature of 300° to Jso•c. has been reached, an.d, .. 
after softening, the mass becomes more fluid up to a temperature of about 40o•c. 
The fluidity then decreases, and, before a temperature of soo•c. is reached, the· 
mass becomes rigid. Different coals give different fluidities and at somewhat 

* Strictly speaking, a coking coal is one which gives strong, sound, commercial, metallurgical 
coke ; a caking coal is simply one which cakes on laboratory carbonization tests and yields a 
coherent coke button. But the terms are, to soone<legrce, interchangeable; •• feebly caking coal ... , 
however, is perhaps preferable to the term " feebly coking coal", although the latter term is 
useful in implying the weakness and friability of the cok,. 
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different temperatures, while non-coking coals do not become fluitl at ~II. Those 
coals which, on a pure coal basis, yield 25 to 35 per c:nt . of volat~e matt.er 
(at 950°C. ) give the maximum fluidity. This fluid or sem1-flu1~ st.ate IS esseJ?h~ 
for the production of coke, and research in the present ce'?tury md1cates t_hat 1t. IS 
brought about by the softening of the coal-bitumens wh1ch a~t as a d1spersmg 
medium for other portions of the coal substance, t? form a plastic .mass. In . other 
words, the oily bituminous matter of the coal diSperses. o_r peJ;>tlzes the m~cell:s 
( organized molecular aggregates) of the coal substance, gn~mg nse to ~ sem1-flmd 
condition. The. process is assisted by the liberation of volatile gases, w_h1ch c~nnot 
immediately escape owing to the plastic nature of the m~s and t~e seahng actiOn of 
the oil film. A certain resistance to the escape of volatile gases IS thus set up, and 
pressure is produced which causes the mass.to swell. Swelling is essential if th: mass 
is to be properly agglomerated, and a umform cellular structure produced m the 
coke. It is the escape of the gases from the plastic mass that causes the cellular 
structure characteristic of all cokes. Beyond 5oo•c., gases continue to be evolved 
in quantity, but the mass has become rigid, and any change in structure is now 
one of shrinkage. Such shrinkage is desirable, but it must. be controlled if a hard 
coke is desired. 

In an actual coke oven, the coal in contact with the walls ( temperature at 
the time of charging about 11oo•c.) first ·softens and a plastic layer is formed along
side each wall of the oven. These plastic layers gradually move inwards a$ the 
carbonization proceeds, but it is several hours before they meet in the middle of 
the charge, although the width of the oven is only about 16 or 18 inches. Mean
while, most of the hot gases and vapours pass outwards to 'the walls and are 
" cracked" to some degree in their passage through the already carbonized layers 
where they deposit carbon, usually in silvery coatin'l"s. The pressure exerted by 
most coals in the coking period is about 0·2 to 1 lb. per square inch, but with 
certain coals at the time when the plastic zones meet, a higher pressure - 3 to 
5 lb. per square inch - is developed. This high pressure is immediately followed 
by a rapid fall due to the release of the gases previous! y held in the ,middle of the 
charge, enclosed by the zones. Subsequently, there is shrinkage as indicated 
above. Damage may have been done to the oven by the high pressure, even if 
the coke charge' is easily expelled at the end of the usual coking period. Broadly 
speaking, it is low volatile coals which create dangerous pressure during coking._ 
In many countries,' e.g. U.S.A., such coals are coked only in admixture with high 
volatile coals, which gives incidentally an improved coke. 

QUALITY OF COKE 

The chief desiderata in coke are purity, cohesion, size and uniform structure. 
These are governed ma!nly by the quality of the coal charged into the oven but 
also ~y the bulk .den~1ty of t~e charge, the temperature, rate of heating and 
duratiOn of carboniZation, the SIZe and shape of the oven, the degree of grinding 
and thorough~ess of mixing; of the charge, its sulphur and moisture content, and 
s'? forth. It IS largely_ because of these variables that the laboratory, or even 
pilot-scale, tests _for cokmg p~opert!es are not i~fallible, and require supplementing 
by actual tests m the oven m wh1ch the coal IS to be carbonized. Nevertheless, 
laboratory and small-scale tests give valuable indications of the probable results 
of the full-s;ale operations, as will be seen from a perusal of the present report, 
where the pilot-scale work has been followed by full-scale tests on certain samples. 

R<;garding the special req'-!ire.ment~ of blast-f'-!rnace coke, uniformity is of 
great Importance.. Present vanatlon~ m t~e phys1cal and chemical properties 
of th: coke _supphe~ to th_e furnaces m Ind1a are, broadly speaking, too great to 
permit of h1gh effic1ency m the furnace operations. This is particularly true of 
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the ash content of the coke which varies with the ash content of the coal supplied 
to the ovens. U~ifo_rmity require~ents may indeed necessitate. extensive washing 
of the coal supplies m the future m order to produce a practically uniform ash 
content. 

. Resist~nc~ to. shattering an? to abradability of the coke is also lowered by 
rrregular d1stnbubon of the foreign matter ( ash ) ; and, as strength and cohesion 
and size are to a degree interdependent and are of importance in the furnace 
operations, there would seem to be additional need for the adequate preparation 
of the coal before charging it into the coke ovens. Small coke and breeze are 
objectionable in a blast furnace inasmuch as they restrict the flow of air through 
the furnace. Coke serves not only as a fuel, giving the necessary heat and reducing 
atmosphere, but also as a spacing medium, permitting a well-distributed blast 
of air to flow through the furnace charge. Hence the necessity for tests which 
mea.Sure the strength and cohesion of the coke by measuring its resistance to 
shattering and to abradability. 

CONCLUSIONS REGARDING BLE:-ID!NG 

It will be seen from the report that the upshot of the experiments as a whole 
is to show that, when mixed with good coking coal of caking index 15 or over, coals 
of a caking index of 13 or 14 may be used to the extent of 30 to 40 per cent ; 
coals of caking index 8 to 12, to the extent of 20 to 30 per cent ; and coals of caking 
index below 8, to the extent of 10 to 20 per cent. These conclusions are valuable : 
they indicate a definite extension of lease of life for the coking coal reserves of the 
country. But there are also other valuable results, such as the proof of the 
good coking properties of the Begonia seam and of the blends with Dishergarh 
coaffi. · 

Neglecting poor coking coals with caking index below 8, one will see that on an 
average 25 per cent of semi-coking coal (caking index 8-12) and 35 per cent of fair 
coking coal (caking index 13-14) can be used in blends with good coking coal. Why 
are these proportions so restricted? The reason is probably not far to seek. Indian 
coking coals contain a large amount of durain, which is basically a non-swelling 
and non-agglomerating constituent. It is true that certain durains will coke, 
especially if interleaved with "brights" ; but, in the main, the essential coking 
constituents are found in the bright coal provided always that the coal is of the 
caking variety. When, however, a seam consists of alternating bands or layers 
of durain and "brights" ( clarain ), it may give a sound metallurgical coke, and 
this is the type of coal which predominates in the ]haria Coalfield. 

Now, when the coal is entirely bright and of a strongly coking nature, it is 
usually possible to blend with it fairly large amounts of coal of a feebly caking 
nature (even containing durain in quantity) and still obtain an excellent coke 
from the mixture. If, however, durain is present in both seams in large amount, 
the coke is likely to be weak and unsatisfact.ory. 

The Begonia and Dishergarh coaffi are essentially bright coaffi containing less 
durain than the coking coals of Jharia : they are by themselves fairly good coking 
coals; hence their satisfactory behaviour in blends is not surprising. 

THE FUTURE 

The First Report of the Fuel Research Committ~e on the Washability of 
Indian Coals has recently been published. It has given hope for a more extensive 
utilization of the Jharia coals for coking, and has shown that many of the seams 
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are amenable to improvement by washing and capable of yielding fractions suitable 
for coke manufacture. The same is true of the Bokaro coals. 

The present Report on Coal-Bien~ing extends still further the possibili~ies of 
using coals hitherto considered unserv1~eable for co~e manufactu~e. There IS now 
every indication that the rapid exhaustiOn of the cokmg coal_ supplies of ~he coun~ry 
(which a short while ago seemed likely) need not be envisaged. It IS essential, 
however, ·to implement the findings of t~ese reports, and also ~o prevent the 
utilization of good coking coal for. non-cokmg pur~oses. Some action h~s already 
been taken in the latter respect m accordance w1th the recommendation of the 
1946 Report of the Indian Coalfields Committee; but much remains to. be done 
in the field of coal-washing (for different purposes) and of coal-blendmg. 

Regarding the future work of the C.B. & C.R. Sub-Committee, several full
scale verification tests have yet to be carried out on coals already tested on a 
smaller scale. In addition, the programme of research comprises : 

(I) the study of the effect of variables, such as oven width, temperature, and 
rate of heating and grain size of coals ; 

(2) assessing sw~lling and coking properties of coals in a more thorough and 
quantitative manner ; 

(3) standardization of analytical and testing procedure by carrying out tests 
with coal of known swelling and coking properties procured from abroad·; 

(4) investigation of special carbonization processes using blends of non-coking 
or poor-coking coals in admixture with coal-tar or pitch. . 
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CHAPTER I 

TESTING OF COAL & COKE 

1. GENERAL PROCEDURE 

Arrangements were made with the State Railways Coal Department for 
supplying the necessary samples for test purposes. Some samples were also 
received through the agency of Tata's Coal and Prospecting Departments. 

Standard Analytical Tests were first carried out, including proximate analysis, 
determination of phosphorus and sulphur contents, caking index by Gray-Cam
predon method, swelling properties by Koppers and Nedelmann's apparatus, and 
fusion range of the ash. In addition, screen analysis, ultimate analysis, complete 
analysis of ash, determination of calorific value and of softening point of coal were 
also done in certain cases. 

Laboratory blending tests were carried out as follows : 
• 

First, coals of possibly harmful swelling properties were blended with various 
other coking coals to study the effect of blending on the swelling characteristics. 

Secondly, blends with normal coking coals, having a caking index of 15 
(and above),. were made with the following: 

(1) semi-coking coals of Gray-Campredon caking index- 8 to 12; 
(2) poor coking coals ( caking index below 8 ) ; and 
(3) non-coking coals, yielding non-coherent coke buttons. 

·Among the good coking coals employed were : 
(a) the usual mixture used in Tata's coke ovens, which is a blend in varying 

proportions of a group of low and medium volatile coking coals, almost 
entirely from the Jharia field ; 

(b) low volatile, good coking coals from the Jharia Coalfield, such as Sijua 
12 seam or 12, 13, 14 and 15 mixed seams, etc. ; 

(c) medium volatile, good coking coals such as Laikdih Deep, Laikdih seam, 
from the Raniganj field ; 

(d) high volatile, good-to-fair-coking coals, such as Murulidih, Mohuda 
Bottom seam, as well as some from the Raniganj field. A great variety 
of other coals from J amadoba, Malkera, Choitodih, Digwadih, Bhatdee, 
Chanch and West Bokaro collieries were also used at the earlier stages. 

Following the above laboratory work, semi-large-scale coking tests in specially 
designed electric (Swoboda) andfor gas-fired ( Russell) pilot ovens ( details of which 
are given later. in this chapter ) were carried out to check the laboratory results. 

Finally, full-scale tests in Tata's Simon-Carves coke ovens were conducted 
for confirmation of the results of the semi-large-scale work. 



The blends for semi-large-scale and large-scale tests were subm~tted to 
proximate analysis and to tests for bulk density of the charge .. The resultmg C?ke 
was submitted to: (1) proximate analysis; (2) screen analysts and (3). phystcal 
tests for Shatter Index, Breslau's abrasion, Raven's stability and porostty tests. 

2. LABORATORY TESTS 

(a) Moisture, ash, volatile matter, sulphur and phosphorus contents of coal and 
coke are determined according to British Standard Methods. (No. 1016-1942) 

(b) Caking Index of Coal- (Agglutinating Value) 
The caking index is determined by Gray-Campredon method with modifications. 

Samples of coal pulveriz~d to a size of 60 mesh are thoroughly mix~d with various 
proportions of sand of stze between 60 and 90 mesh, the total wetght of the two 
being 5 gm. · 

The mixture ( 5 gm.) is taken in a standard silica crucible as used for the 
determination of volatile matter of coal and coke and heated at a temperature of 
925°C. ( ±25°C.) for 7 minutes. The maximum ratio of sand to coal in a mixture, 
which yields a coke button just sufficiently strong to withstand a load of 500 gm. 
without crumbling ( i.e. giving not more than 5 per cent of loose powder), gives 
the caking index of the coal. 

For a matter of comparison of results; British Standard Method (No. 706-
1936) is also followed. 

(c) Screen Analysis of Coal 
All samples of coal except where it is supplied in the crushed state are 

initially crushed to a size of about 2' and then screened through the following square 
meshes ( I.M.M.) : 

Over 2'; 1'; !'; !'; l'; 30, 60 and below 60 mesh .. 

The percentages by weight, the ash contents and caking indices of the different 
fractions are next determined to study their respective properties. 

(d) Bt<lk Density of Coal 
In order to compare the different coals on a common basis, all coals are 

initially c~hed to a fineness ~f about 80 per cent throuj':h } • ( ~ used for semi-large
scale cokmg tests). Approximately, 1! cu. ft. of thts coal ts put into a metallic 
conical hopper, provided with a sliding shutter at the bottom. The slide is drawn 
out so as to give a full opening and the coal is allowed to run into a cubic foot 
wooden box -12' X 12' X 12'. The distance of the edge of the box from the shutter 
is 9r. The excess of the coal is then struck off the box with a straight edge 
and the box and the coal are weighed. 

It is a modification of the A. S. T. M. Method as introduced by the Koppers 
Company. (See FIG. 1.) 

(e) Determination of Swelling Properties of Coal 
(i) BY KOPPERS APPARATUS ( FIG. 2) 

. A char11e of 80 gm. ?f coal. up to 1 m11_1. size is taken in a steel cylinder fitted 
With a spectal base provtded wtth perforations for the escape of gas. , The coal is 
loaded with a piston and the cylinder is heated by means of a " Teclu " burner under 
~ steady ~as pressure ?f 35 m11_1. ~.G. The swelling pressure developed on heating 
ts transmttted to the ptston whtch, m turn, pushes against a horizontal arm on which 
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FIG. 1- APPARATUS FOR DETERMINING CUBIC-FOOT WEIGHT OF COAL, 
AS USED BY THE KOPPERS CO. 
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are hung cylindrical weights. The movement of the piston is recorded ~y means 
of a pen on a recording drum. The curves traced out are compared wtth tl;tose 
obtained from standard coals and their swelling property studted, The results 
are reported under three different heads : 

(a) harmful ; 
(b) doubtful; and 
(c) harmless. 

The classification is obtained as follows : 

(1) Coals, the curves of which rise above the zero line and finish within 4 mm., 
are " very harmful ". 

(2) (a) Coals the· curves of which rise above the zero line and finish within 
8 m~ .• are " harmful ". 

(b) Coals the curves of which do not rise above the zero line but finish 
withi~ 4 mm., are also· " harmful" . 

• (3) (a) Coals, the curves of which rise above the zero line but finish below 
8 mm., are " doubtful". 

(b) Coals, the curves of which do not rise above the zero line but finish 
within 8 mm., are also " doubtful ". 

(4) Coals, the curves of which do not rise above the zero line and finish below 
· 8 mm., are "harmless". (See FIG. 3 and FIGS. 14-20, pp. 29-32.) 

(ii) BY NEDELMANN'S APPARATUS (FIG. 4 ) 

This apparatus comprises of a special steel crucible with a perforated base. 
A charge of 120 gm. of coal of 1 to 2 mm. size is introduced into the cylinder which 
is placed inside a special furnace and heated by means of a powerful " Meker " 
burner. The pressure set up within the coals is transmitted through a piston to 
a lever arm pivoted between the plunger and a pressure manometer. The pressure 
is transferred to a cylinder closed by a rubber membrane and connected to the 
manometer. Thus, it registers the pressure set up by the coal and not the movement 
of the coal against a constant given pressure as in the case of Koppers apparatus. 

In the case of dry coal (dried at 105°C.) having a bulk density of 51 lb. per 
cu. ft., a pressure of more than 14·22 lb./sq. in. developed during the tests is 
considered as " dangerous ". 

For a moist coal ( 10 per cent moisture) having a bulk density of 52·2 lb. per 
cu. ft., a pressure of more than 7·1llb.fsq. in. is considered the danger limit. If the 
pressure is below these li111its, the coal is nevertheless to be regarded as " dangerous " 
if the shrinkage is low (less than 3 per cent). . 

(f) Determination of Softening or Melting Point of Coal ( FIG. 5 ) _ 

The apparatus used works according to the penetrating system ( Baum-
Bunte principle). . 

. A weighed quantity_of the pu!verized, air-dried coal is pressed into a briquette. 
It IS placed on a small rmg of an rron support enclosed by an iron tube over which 
is placed a vertical tube furnace. A pressure plunger with a thermo-element to 
indicate the temperature is let down through the iron tube and bears on the bri
qu:ttes. The temperature rise of the furnace is properly regulated by means of 
resiStance. 

As the briquette softens, the plunger moves down and its movement is registered 
on a revolving drum. ( See FIG. 5.) 
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FIG. 2- KOPfERS SWELLING-TEST APPARATUS 
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ENLARGED SECTION OF 
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FIG. 4- NEDEUIANN'S APPARATUS FOR THE DETERMINATION OF SWELLING PRESSURE 
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(a) Electric oven. ( b) Thermostat. ( c, c, ) Counter weights. ( d ) Thermo couple -Pt., Pt.Rh. 
(e) Re~ister drum- Movement of the Thermo couple will show 4 times larger on the drum. 

(f) Coal bricket-13·3 mm. dia. X 19 mm. high. 3 gram coal. 

FIG, 6- AFPARATUS FOR DETERMINING THE MELTING OR SOFTENING POINT OF COAL 



,, 
J'IG. 6- SWOBODA OVEN, WITH THE DOOR OPEN, SHOWING 

THE HEATING ELE!IIENTS (DOOR AND BODY) . 

(g) Determinatio" of Fusio" Range of Ash 

This is determined in a gas-fired muffle furnace in a reducing atmosphere. 
Small pyramids of ash are gradually raised in temperature and the particular 
temperatures, at which the tip of the cone indicates a tendency to bend down, 
touch the base and completely melt to a blob, are noted by an optical pyrometer. 

(h) Ultimate Analysis, Calorific Value of Coal 0- Complete Analysis of Ash 

These are also determined as per British Standard Method. (No. 1016- 1942) 

NOTE- Fine sieves used refer to I.M.M. standard. B.S.S. sieves are proposed to be 
use~ in future. • 

3. PILOT OR SEMI-LARGE-SCALE TESTS 

(a) Crushing 0- Blending · 

All the coals required for the tests are crushed in a William's patent pulverizer 
and crusher, to a size, which, more or less, conforms to the size and gradation 
obtained in actual coke oven practice, i.e. 80 per cent through i"'· , 
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The requisite proportions of the cirushed coal samples are subsequently 
thoroughly mixed in an electrically driven mixer pan. 

(b) Pilot Ove11s for Semi-large-.cale Tests 

(i) SWOBODA ELECTRIC OvEN ( FIGS. 6 & 7 ) 
I 

The charge consisting of about 400 lb. is filled in a rectangular mild steel 
retort measuring 44~ x 27" x 10". The purpose of the retort is to hold the sample 
tightly and to avoi~ damaging the heating coils. During carbonization, the coking 
chamber is heated qy means of heating coils placed inside the wall at the rear and 
the front side ( movable door ) of the chamber. The maximum temperature is 
maintained around ~50°C. during a coking period of 9 hours. The rate of heating 
is between 23° to 30°C. per hour and the carbonized mass is coked for a further period 
of 10 hours, at the maximum coking temperature. 

After completion of the coking, i.e. after about 19 hours, the retort is removed 
and allowing it to cool in the atmosphere, the content (resulting coke) is taken 
out by breaking open the retort. · 

A maximum pressure of over 2·0 lb. per sq. in. recorded during the test 
indicates the coal to be of dangerous swelling characteristics. 

(ii) RussELL GAS-FIRED OvEN ( FIGs. 8 & 9) 

Herein a charge of about 420 lb. of coal is carbonized at a temperature of around 
900°C. (against a flue temperature of around 1100°C. ) for a period of about 12 
hours. 

Sjl·O-t:tl 

ft1pva6/~Wal/. 

Nickel Chl'omiun, Nt>aft~ Elements . 

.l!iH1.: 

FIG. 7 - SWOBODA ELECTRIC OVEN 
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FIG. 8- RUSSELL OVEN, WITH THE DOOR OPEN, SHOWING THE 
COKE MASS BEING RAKED . 

· Unlike the Swoboda oven practice, the coke mass in this case is raked out 
·from the chamber into ~ receiving trolley and manually · quenched with water. 

Both the ovens mentioned above were initially meant for measuring the 
swelling pressure developed during the carbonization of coals. But the Russell 
oven has now been considerably modified to serve the purpose of carrying out 
coking tests in a more efficient manner for assessing the quality of the resulting 
cokes and the Swoboda oven exclusively set apart for a measure of the swelling 
pressures of coals, for which it is better suited. (See also FIGS. 10-13, pp. 20-24. ) 

(c) Physical Tests 01~ Colle 

(i) ScREENING TESTs 

The coke obtained· from the semi-large-scale or large-scale tests is subjected 
to screening to get the yield of commercial Blast Furnace coke in different sizes 
as also those of Nut coke, Pearl coke and Coke-Breeze separately. All these are 
calculated both on the basis of the total coal charged and the total yield of coke. 
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F~G. 0- RUSSELL OVEN 

(a) Blast Furnace coke screened on 4", 3", 2" and 1l" sizes- (total on 
1!" gives Blast Furnace coke). 

(b) Nut coke- total between 1!" and i-" size. 
(c) Pearl coke- total between j' and i" size. 
(d) Breeze- total through i" size. 

(ii) SHATTER INDEX TEST 

50 lb. of coke, all over 2" size, are placed in a 20" cubical box the bottom of which 
consists of two hinged doors capable of being swung open so as to allow the coke ·to 
fall freely. The base of the box is supported at a height of 6 ft. above a steel plate, 
48' X 38' x !" (min.). The coke is dropped on to the plate four times, after 
which a size analysis of the pieces is carried out. Square mesh screens with 2", 
1 !', 1' and l' openings are used and the coke pieces are tried by hand to see if they 
would pass through the holes in any position. The shatter indices reported are the 
average values of the percentages retained on the 2' and 1!" screens. 

(iii) BRESL.AU's ABRASION TEST (HARDNESS) 

The hardness of coke is found by means of Breslau's abrasion test. 100 lb. of 
coke over 2' ~ize are rotated for 4 minutes at 25 r. p.m. in a steel drum, 36". long 
x 36' dia. It is· then screened on 100 mm., 80 mm., and 40 mm., round mesh 
screens, the sum total of the percentages of coke remaining on the 3 screens . 
indicating the abrasion index. If this index is below 75, the coke would be con-. 
sidered soft ; if over 75 and below 80, medium hard; if over 80 and below 85, hard ; 
and if 85 or over, very hard. · 
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(iv) RAVEN'S STABILITY TEST 

In order to find out the stability, 22 lb. of coke of size between 2" and 3' are 
subjected to an hour's rotation in a steel drum ( 18" X 36" dia.) at the rate of 25 
r.p.m. The coke thus treated is then screened and the proportion ( expressed in 
percentage) of coke remaining on 1" screen is taken to denote the stability. 

(v) POROSITY 

(a) A p pare n t Spec i fi c G r.a vi t y 
Representative sample pieces of coke of a total weight of about 

5 lb. are dried to constant weight on an electric hot plate. 
Their weights in air having been obtained, they are kept immersed 

in boiling water for about half an hour, in order to saturate the pores 
with water. They are then taken out and the adhering water wiped 
off and the volume of the coke pieces measured by displacement of 
water in a special trough made for the purpase. 

The apparent specific gravity is calculated by dividing the initial 
weight of the coke by the volume of the coke as determined above. 
(Prior to this, the specific gravity used to be determined by the 
Taylor's Balance or by mercury displacement method ; but the above 
method has been found to give quicker and fairly concordant results 
allowing a larger bulk of sample to be taken for tests. ) 

(b) Rea 1 Specific Gravity 
The real specific gravity is determined by an ordinary specific 

gravity bottle of 50 mi. capacity. (As per B.S.S. No. 1016- 1942. ) 

(c) Percentage Porosity 

100 ( 1 _ App. Sp. Gravity ) . h . 
X Real. Sp. Gravity gtves t e porostty percentage. 

4. LARGE-SCALE TESTS 
, 

Full oven tests are carried out in one of the coke ovens of the Tatas. 

Particulars of Ovens 

Simon-Carves Battery No. 3 ( total of 55 ovens) are of " underjet " Compound 
Regenerative type, with twin-flue system of vertical heating, capable of being 
heated with: coke oven andfor blast furnace gas. 

Length of oven sole ( cold ) 44' 7" 
Height of oven chamber (cold) 14' 6' 
Width of oven chamber ( hot ) 425 mm. ( Ramside ) 
Width of oven chamber (hot) 475 mm. (Coke side ) 

Heating Conditions During tile Test Periods 

Net coal charged (wet) 
Net carbonization period 

·Mean flue temperature* 
Mean oven wall temperature* 

20 tons ( around ) 
Minimum 19 hr. 25 min. 
Maximum 22 hr. 20 min. 
Minimum 1168°C. Max. 1250°C. 
Minimum 991°C. Max. 1035°C. 

*Maintained according to the schedule of the carbonization period. 
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5. SPECIFICATION OF GOOD INDIAN METALLURGICAL COAL & 
COKE (LARGELY IN ACCORDANCE WITH THE VIEWS OF THE 
COALFIELDS' COMMITTEE'S REPORT -1946) 

A. COAL 

(a) Swelling properties Must be free from harmful 
swelling tendencies 

(b) Phosphorus content Less than 0·15 per cent (dry basis) 
(c) Sulphur content Less than 0·60 per cent .. 
(d) Caking index ( Gray-

Campredon) 15 or above 
(e) Ash Less than 17 per cent ( dry basis) 
(f) Volatile matter Around 26 ['er cent .. 
(g) Fixed carbon 57 to 58 per cent .. 

B. COKE 

(a) Ash 22·5 per cent maximum (dry basis) 
(b) Volatile matter Less than 1·0 por cent ., 
(c) Fixed carbon 75·0 per cent minimum .. 
(d) Physical test : 

(i) Shatter index on 2" /1! • 82/92 per cent or over 
(ii) Breslau's test (total 

on 40 mm.) 80 per cent or over 
(iii) Raven's stability 

(total on 1') 50 per cent or over 
(iv) Porosity 42 per cent or over 

6. GRADING OF INDIAN COALS 

(a) Ash 

s~rl. As designated in Range of a.c;;h content 
No. this report (dry basis) 

Per cent 
I. Very low ash Up to 12 
2. Low ash Above 12 and up to 15 
3. Medium ash 15 17 
4. Fairly high ash 

.. .. .. 17 .. 20 
5. High ash 20 25 .. .. 6. Very high ash 25 .. 

(b) Volatile Malter 

Scrl. As dt'si~nated in Range of volatile matter No. this n•port content (dry basis) 

Per cent 
1. Very low volatile matter Less than 22 
2. Low volatile matter Above 22 up to 27 
3. Medium volatile matter 27 32 4. High volatile matter 

.. .. 
s. Very high volatile matter 

.. 32 .. 40 .. 40 
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(c) Classification According to Notification No. 205 D/31-1-1945 by the Govemment of 
India, Dept. of Supplies 

(i) COAL FROM SEAMS OF THE RANIGANJ SERIES 

Grade 

Sel. A 
Sel. B 
Gr. I 

Ash + Moisture 
Per cent 

Not over 17·5 
17·5 to 19·0 
19·0 to 24·0 

(ii) COAL FROM SEAMS OTHER THAN THE RANIGANJ SERIES* 

Grade 

Sel. A 
Sel. B 
Gr. I 
Gr. II 
Gr. IIi-A 
Gr. III-B 

, 7. COKING PROPERTIES OF COALS 
• 

(i) Coals having a caking index 
( Gray-Campredon) 15 and above 

Ash content 
Per cent 

Less than 15 
Between 15 and 17 

, 17· , 20 
u 20,24 
" 24 , 28 
, 28 , 35 

are designated in this report as good coking coals. 
(ii) Coals with a C.I. bet'l"een 13 and 14 fair coking coals. 
(iii) Coals with a C.I. between 8 and 12 semi-coking coals. 
(iv) Coals with a C.I. below 8 poor coking coals. 
(v) Coals, which do not cake at all, but yield only a pulverulent residue from 

volatile matter tests, are designated as non-coking coals. 

NOTE- The appearance of typical Indian cokes is seen in pages 16 and 17, plates 1-4. 

The results of Russell Oven tests arc indicated graphically in Figs. 10-13, pp. 18, 19, 
20 and 21. 

• The moisture should not exceed 2 per cent. 
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!'LATE 1 - - ~OR~IAL COKE FROM ~IIXED CHARGI~G COAL AS USEO IN TAT A's COKE OVENS 

!'LATE 2- COKF. FROM BLEND : SEETALPUR SANCTORIA SEA~! ( RANIGANJ ) - 30 PER CENT 
MIXED CHARGING COAL FRO~I TATA's COKE ·ovENS- j'Q PER CENT 
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FLATE 3- COKE FROM DL EI'D: UEGO:-IIA, IIF.C.O:" I A SEA~I ( IU:"IC.ASJ) - :IU I ~; K C E:"I" 

~II XED C II ,\HGI:'-(G COAl. FKO~I TAT.-\ S CO K E 0 \'F.='S - 7tJ PER C'~; :-;T 

PLATE 4 - COKE FRO~I UI.E:-10 AS AllO\"E 5 110\\' 1:-:G T il E CO KE P I EC E S 1:" A 111:: .\1' 
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FIG. 10 - RUSSELL OVEN. COKING 'fEST-EXPT. NO.-R·3~. CHARGE - MIXED CHARGING COAL 
FROM T.I.S.CO. COKE OVENS, TIME TEMPERATURE CURVE--- SHOWING COKE !'.~ASS 

TE~lPERATURE AT CENTRE OF OVEN 
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FIG. 11- RUSSELL OVEN. COKING TEST-EXPT. NO. -R-38. CHARGE- MIXED CHARGING COAL 
FROM T.I.S.CO. COKE OVENS. TIME TEMPERATURE CURVE - SHOWING COKE TEM PARATURE 

AT CENTRE OF OVEN 
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FIG. 13- RUSSELL OVEN. COKING TEST·EXPT. NO.·R·S~. CHARGE- NEW KENO A 20 PER CENT 
AND SIJUA MIXED &I PER CENT. TIME TE)IPERATURE CURVE- SHOWING COKE MA'iS 

TEMPERATURE AT CENTRE OF OVEN AND AT:!"' FROM WEST WALL 
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CHAPTER II 

SUMMARY OF EXPERIMENTAL RESULTS 

1. JHARIA COALS---:- SWELLING TESTS 

Before the formation of the C.B. & C.R. Sub-Committee, tests carried out in the 
laboratories of the Tala Iron & Steel Co. Ltd., in the Koppers apparatus with a 
number of coals from the Jharia Coalfield indicated that these coals were of harmful 
or possibly harmful swelling properties. Thirty-five fresh samples of these seams 
were later obtained and tested. Of these, only 11 proved to have possibly harmful 
swelling tendencies .when tested in the Koppers apparatus. Subsequent laboratory 
tests showed that an admixture of 5 to 10 p~r cent of other good coking coals of 
harmless swelling properties { or of coke-breeze ) was sufficient to off-set the harmful 
swelling properties of the above 11 coals. 

A Nedelmann's apparatus was later constructed in the T.I.S.Co. shops and put 
to use. This apparatus enables the expansive pressure of the coal to be measured, 
while the Koppers apparatus registers the movement of the coal against a given 
force. {See CHAP. I, SEc. 2. ) 

The tests with the Nedelmann's apparatus proved all the above 35 coals to be 
. harmless, the maximum pressure developed in each case being well below the 
danger limit. 

A few tests were likewise carried out in the Swoboda electric oven with some 
of the coals and blends already shown by the laboratory apparatus to be harmless. 
The maximum pressure recorded in all the cases was lower than the specified danger 
limit for harmful swelling. 

2. ]HARIA COALFIELD- SEAMS BELOW SEAM 10 

Samples of approximately 1 cwt. each from the following seven areas were 
obtained through the assistance of the Indian Mining Federation and Indian Colliery 
Owners' Association : 

{1) Kusunda Area 
{2) Teetulmuri Area 
{3) Katrasgarh Area 
{4) Nawagarh Area 
(5) Nudkhurkee Karmatand Area 
{6) Dobari Jharia and Dhanswar 
(7) Tisra-J enagora 

21 samples 
21 .. 
20 .. 
25 .. 
14 .. 
18 .. 
20 .. 

A general review of the results of laboratory analyses and tests done on these 
samples revealed that : 

{i) the majority of the 139 samples obtained were either semi or poor coking 
with caking indices between 6 and 12, the ash content of the coal rangl"ng 
from 20 to 30 per cent; 
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(ii) only 8 samples, mostly from the Kusunda Area, gave good to fair coke 
with caking indices between 13 and 17 ; 

(iii) there were 20 cases where the ash content exceeded 30 per cent ; 
(iv) all the samples were of low volatile matter content, varying between 

16 and 22 per cent (i.e. 20 to 30 per cent) on a pure coal basis ; 
(v) the sulphur and phosphorus contents were well below the limits specified 

for metallurgical coke, except in five samples where the sulphur exceeded 
0·6 per cent and in 15 per cent cases where the phosphorus was above 
!)·15 per cent. 

Laboratory blending tests were carried out with all the samples having an ash 
content below 25 per cent and with some of the samples whose ash content was 
between 25 and 30 per cent. Those having an ash content exceeding 30 per cent 

· were excluded from blending tests. 

The conclusions for ]haria field coals, below I 0 seam, are : 
(i) semi-coking coals with comparatively low ash content (below 20 per cent) 

could possibly be used with 40 to 50 per cent of any of the reasonably good 
coking coals of low, medium, or high volatile groups ; 

(ii) semi-coking or poor coking coals with higher ash contents, between 20 
and 25 per cent, could probably be used to the extent of 

(a) 30 to 40 per cent with low volatile coking coals and 
(b) 20 to 30 per cent with medium or high volatile coking coals ; 

(iii) semi-coking or poor coking coals with still higher ash contents, i.e. above 
25 per cent, could be utilized to a maximum extent of 20 per cent with 
other good coking coals. 

3. COALS FROM THE RANIGANJ COALFIELD 

In all 67 samples were received in wagon loads from various seams comprising 
Dishergarh, Poniati, Kajora, Ghusick, Begonia, Sanctoria, etc. Most of the coals 
were either semi or poor coking with fairly low ash ( 11-15 per cent) and high volatile 
matter ( 35-40 per cent). Exceptions were the West Laikdih ( Kharbari seam), 
Sanctoria ( Hatnal seam), West Jotedhemo ( Bombahal seam) and Korabad ( Kasta 
seam) coals, whose ash content exceeded 20 per cent in each case. The volatile matter 
content of Begonia (Begonia seam), Badjna ( Badjna seam) and West Laikdih 
( Kasta seam) were 29 per cent, 23 per cent and 27 per cent respectively. The 
moisture contents of Kajora, Samla, Bogra, Bombahal, Kenda, Chowkidanga 
and Taltore seam coals were above 5 per cent but below 10 per cent. 

Results of laboratory blending tests ( followed by semi-large-scale or large
scale coking tests in certain cases ) indicated that : 

(a) a maximum of 30 per cent of the semi-coking coal is usable in blends with 
other good coking coals, although some of the. better grade coals ( fair coking 
and semi-coking type ) of the Dishergarh seam yielded more encouraging 
results from laboratory tests ; 

(b) the maximum proportion of the poor or non-coking types that could be 
utilized was not higher than 10 to 20 per cent; 

(c) semi-large-scale tests (followed by full oven tests) with (i) 100 per cent 
of Begonia seam and (ii) 30 per cent of Sanctoria seam ( Seetalpur) coal 
blended with 70 per cent of mixed charging coal from Tata's coke ovens, 
yielded hard metallurgical cokes. 
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4. COALS FROM THE CENTRAL PROVINCES (INCLUDING KOREA & 
REWA STATES) 

Altogether 24 samples ( 9 wagon loads and the rest in small lots ) were 
received, of which only 4 were semi·coking with caking indices between 8 and 12, 
the others being practically non-coking. 

The coals contained from 17 to 25 per cent ash, and from 29 to 38 per cent 
volatile matter. The moisture figures were high, the highest ( 16 per cent) being 
reci>rded in the case of Rajur coal. The semi-coking coal from the Rakhikol 
colliery and the two non-coking coals from Rajur and Sasti collieries had sulphur 
con,tents of about 1·7 per cent, 1·0 per cent and 1·1 per cent respectively. 

· Blending experiments showed that maxima of 25 to 30 per cent of the semi
coking type and 10 to 15 per cent of the non-coking type coals were usable with 
gooi:I coking coals. 

5. COALS FROM THE SOUTH KARANPURA COALFIELD 

A wagon load of Sirka Colliery coal, scheduled for consumption in the Steel 
Company's boilers, was taken for coking tests. The average analysis of different 
samples (slack, steam, or run-of-mine sizes) revealed the coal to be of medium 
ash and high volatile matter content, belonging to the poor coking class. 

Laboratory blending tests, supplemented by semi-large-scale tests, showed 
the possibility of utilizing 10 to 20 per cent of this coal in admixture with others 
of good coking characteristics. 

6. COALS FROM HYDERABAD (DECCAN) 

Two samples of coals from the Singareni Colliery Company, Tandur, and 
Kothagudium " A " Grade were received in lots of 2 tons each. Both were 
non-coking and of low ash and high volatile matter content. A high fusion range 
( 1425°-1465°C.) of ash was a good feature of this coal. The moisture contents 
were 10·2 and 5•4 pe1 cent respectively. 

Experiments indicated that not more than 10 per cent of these coals could be 
used in blends with Tata's normal coke-oven mixture or with the low volatile 
coals from the ]haria field. 

7. COALS FROM MADRAS 

A small borehole sample of brown, liguitic coai from a newly discovered mine 
was re_ceived for test purposes. On analysis it yielded: moisture 12·5 per cent ; ash 
5·0 per cent and volatile matter 49·5 per cent. · 

The laboratory tests showed that about 10 per cent of the coal could be used in 
blends with high volatile coking coal, while any blends with low volatile coking 
coals failed to give satisfactory results. 

8. COALS FROM ASSAM 

Sll)all lots of samples of about 160 lb. each were received from·: 
(1) Namdang ( Baragolai ), 
(2) Dilli and 
(3) Cherrapunji. 

The ash content of the first two was 5·54 per cent and 7·59 per cent respectively, 
while that of the third was 18·54 per cent; the volatile matter was between 
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39·0 and 44·0 per cent. The Dilli coal was non-coking ; the other two were fair 
coking. The moisture content of Dilli coal was 4·S per cent and that of the other 
two was around 2 per cent. As usual with Assam coals, the sulphur content was 
very high in all cases, being from 4 to 7 per cent. 

9. COALS FROM AUSTRALIA 

Five samples were received, each of about 400 lb. They were good coking 
coals from the Southern District. of New South Wales, from the collieries at 

(1) Wongawilli (cleaned), . 
(2) Bulli ( large and smalls ) and 
(3) Mt. Kembla (large and smalls). 

These coals were all of low ash content ( 10 to 13 per cent) and low volatile 
matter (around 26 per cent ) and thus comparable with the best grades of ]haria 
coking coals. Excepting Wongawilli, which gave a doubtful swelling curve when 
tested in the Koppers apparatus (not corroborated from Nedelmann's test), they 
proved to have harmless swelling properties. The coke obtained from semi-large
scale carbonization tests satisfied the requirements of good metallurgical cokes. 

10. SPECIAL TESTS 

(a) Sample of Natural Coke ( jhama) from the ]haria Coalfield 

A wagon-load sample of natural coke from Khas-]haria Colliery was put to the 
usual tests for metallurgical coke. Its ash content varied widely for different 
samples from the same wagon ( 17·S3 to 20·S4 per cent) ; but the volatile matter 
was fairly constant, being about 18 per cent. 

The physical tests yielded poor results in all respects, compared with those 
of metallurgical coke. 

(b) Experiments on the Production of Low Ash Coke 

In order to study the possibility of making low ash roke of the required 
physical and chemical properties for recarburizing purposes in the Steel Works 
and for use in Tata Chemicals at Mithapur, a few semi-large-scale tests were carried 
out with various blends of : (i) Laikdih deep, ( Laikdih seam ) ; (ii) Bararee 14, 
14-A and 1S seam; (iii) Sijua 12 and 14 seam; (iv) Kustore 1S seam; and (v) Sripur 
( Poniati seam ) coals. 

A mixture of Bararee 14, 14-A and 1S seam and Laikdih deep in the proportion 
of SO: SO yielded the best results. 

(c) Carbonization Test~ with Blends of Coal 0- Coke-breeze 

Altogether 18 carbonization tests were carried out with blends of mixed 
charging coals from Tata's coke ovens and high temperature coke-breeze from the 
same source. It was apparent that finely ground coke-breeze (about 80 per cent 
through ~ • mesh ) to the extent of 2 per cent could be used without any deleterious 
effect on the coke produ~ed ; but this figure of 2 per cent could not be exceeded. 
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CHAPTER III 

DISCUSSIONS & CONCLUSIONS 

1. CAKING INDEX (AGGLUTINATING VALUE) 

A careful differentiation between the terms " coking " and " caking " may 
be made. A caking coal generally means one which gives a coke button in the 
laboratory volatile matter test. A coking coal is one which, on commercial car
bonization, yields strong metallurgical coke. 

The caking index or agglutinating value is determined by tests involving the 
capacity of a coal to yield a coherent mass when carbonized in admixture with 
some inert material- (sand, in the Gray-Campredon method as followed in the 
C.B. & C.R. Laboratory ) : It gives a measure of the " caking power " rather 
than of the " coking power " of ~ coal, an inexact term but useful in conveying 
the impression of strength and cohesion in the coke. 

Broadly speaking, the caking index is a good measure of coking power, but 
a perfect correlation between such caking index values for coals and the physical 
properties of the resulting cokes has not been established. 

Based on experience gained from the steel works practice, the interpretation 
of the laboratory test results has been made on the assumption that a minimum 
caking index value of 13 to 15 for coals or blends indicates suitability for producing 
satisfactory cokes. · 

2. MOISTURE CONTENT OF COALS 

The tests of coals from the Raniganj area, the Central Provinces, Hyderabad 
( Deccan ) and Assam show that high natural moisture is associated with non
coking or poor coking properties. In other words, the lower the moisture, the 
better the coking power. 

3. SWELLING PROPERTIES OF COALS 

Coals reported as harmful by the Koppers apparatus have often proved to 
be harmless in the N edelmann's apparatus or the Swoboda oven. With some 
reservation, it may be concluded that there is hardly any coal in India, which may 
have to be classed in the category of harmful swelling coals. Furthermore, the 
addition of 5 to 10 per cent of other good coking coals of harmless swelling properties 
has been found to off-set the swelling tendencies of possibly dangerous coals as 
indicated by Koppers apparatus. Hence, the danger of damage to oven walls by 
using Indian coals seems remote : no individual coal by itself is likely to be used 
in large-scale commercial carbonization. 
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4. B LEND I N G RESULTS 

The maximum proportion of any weakly coking coal that can be utilized in 
blends to produce metallurgical coke is essentially dependent upon its caking 
power as well as upon the coking properties of the coal it is blended with. Ash 
content also seems to have an important bearing in lowering coke strength. 

Although caking index values determined in the laboratory serve only as a 
rough guide for assessing the actual coking or coke-making properties. the laboratory 
tests have demonstrated the blending possibility of low grade coals to the following 
extent in admixture with' good coking coals : 

(i) 30 to 40 per cent for fair coking coals; 
(ii) 20 to 30 per cent for semi-coking coals ; and 

(iii) 10 to 20 per cent for poor or non-coking coals. 

The volatile matter content of the blend should, however, be kept suffi-
ciently low in order that after carbonization 

(i) the ash content in the resulting coke shall be low ; 
(ii) the fixed carbon in the coke shall be sufficiently high ; and 

(iii) excessive shrinkage shall be avoided. 

In general, the higher the proportion of non-coking or feebly coking coals 
added to a good coking coal, the weaker the coke produced both in small-scale and 
in full-scale tests . 

. 5. JHARIA COALFIELD- SEAMS BELOW SEAM 10 

The high ash content of some of these good to fair coking coals precludes their 
immediate utilization for coke manufacture unless they are used in blends with 
other good coking coals of sufficiently low ash. These high ash good coking coals, 
therefore, along with several others of the semi-coking type, should be washed to 
reduce their ash content and thus render them suitable for the coking industry. 

~ RANIGANJ COALS 

Dishergarh and Poniati seam coals, because of their better caking character
istics, seem to be usable in high proportions for the production of metallurgical 
coke. The behaviour of these coals will be examined further in semi-large-scale 
and full oven tests. · 

The satisfactory utilization of the Begonia seam coal by itself, and of the 
Sanctoria seam to the extent of a 30 per cent blend with normal coke-oven coal 
mixture, has been confirmed by full oven tests. 

Samples from other collieries working these or similar seams will be given . 
further tests. 

7. CENTRAL PROVINCES COALS 

Of the coals so far tested, those from Hirdagarh, Kalichhaper, Damua and 
Rakhikol collieries seem to have moderate coking properties. Larger bulk samples 
of these coals for semi-large-scale and large-scale tests are being taken to verify the 
laboratory indications. 
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8. ASSAM COALS 

Except for their excessive sulphur contents, ·Assam coals are often of good 
coking quality and have very little ash. High sulphur content, however, would 
seem to preclude their utilization for metallurgical purposes. A commer~ial 
process is required whereby the sulphur content is reduced appreciably, and the 
sulphur recovered if possible. 

9. USE OF COKE-BREEZE IN BLENDS 

The use of coke-breeze as a substitute for low volatile coal is practised in 
certain foreign countries with a view to improvement of the coke quality. In 
India conditions are different, and the use of coke-breeze along with coking coals 
has not given promising results. Furthermore, experimental work has shown 
that its utilization to a limited extent of 2 per cent or so is possible only by fine 
grinding and by thorough mixing with the blend. Such treatment in practice is 
difficult and expensive. 

E. T. WARREN 

Chairman 
C.B. <So C.R. Sub-CommiUee 
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APPENDIX 

TABLES OF RESULTS 

In the following tables. are given the results 
of the laboratory and plant tests. 



w .., 

SERIAL 
No. 

1 
2 
3 

• 
• 
7 

" 9 
10 
11 
12 
13 .. 
15 
16 
17 
16 
19 
20 
21 
22 
23 
2. 
25 
2n 
27 
28 
20 
so .. 
•• •• •• 3. 

TABLE No. la-RESULTS OF ANALYSIS OF SUSPECTED SWELLING COALS FROM THE JHARIA FIELD 

Putkee 
Lodna 

COLLIERY 

West Ena ( Kl"rridge Sec.) ... 
Gaslitan 

do 
Jogta 

do 
East Bhuggutdih 

do 
En a 
~ast Ena 
Choltodih 
Loya.bad 
Patherdih Sudamdih 

do 
Hurriladih 
Union Angarpatra 
Ballihari 16 
Kankanee ( R.O.M.) 
Bhuggutdih ( R.O.M. ) 
Khns jharia 
St"ndra Bansjora (steam) ... 

do 
Ballihari (sla~k ) 
Kirkend ( steam ) 
Bhagaband (steam ) 
East Bhalxora ( slack ) 
New Marine ( R.O.M.) 

Uhaga ( steam ) 
New Tentnriya (steam 

( Dharmaband ) 
Kbas Angrapatra (slack) 
Loyabad ( R.O.M.) 
Ramkanalll ( slac-k ) 
Bhutan Bararee ( stean1 ) 
Industry (R.O.M.) 

SHAM. MoiSTURE 

% 

15 4·5 
11&12 5·5 

10 
13 1·2 
u 1·5 
12 1·0 
18 1·7 
11 1·7 
12 8·8 
10 1·1 
11 8·0 
13 2·2 

16 & 16A 2·8 
UA 1·6 

18&14 1·6 
16 2·2 
12 1·1. 
16 1·4 
15 2·2 
11 2·0 
11 2·0 
12 1·8 
11 1·6 
13 1·0 
12 2·3 
1ft 1·8 
12 1·7 
12 2·8 
15 2·0 

18 1·8 
11 1·9 
12 2·1 
0 2·2 

12 2·-& 
10 2·0 

U·i8 
13·48 
13·06 
14·42 
12·64 
12·82 
10·60 
H·50 
13·30 
13·26 
15·01 
16·66 
13·00 
12·22 
13•14 
12·62 
1-&·60 
18·22 
H·6.a. 
18·0-1· 
16·12 
17·00 
19·50 
14·32 
16· 7-& 
16·30 

. 18·00 
17·50 
11·38 

16·26 
17·28 
18·10 
22·0.&, 
15·15 
23·82 

VoLATILE 
MATTER 

% 

26·42 
27·42 
24·58 
23·H 
28·36 
26·34 
23·88 
25·6-& 
23·64 
24·9.a. 
26·-&5 
25·56 
29·26 
27·48 
27·86 
31·82 
22·66 
28·32 
25·22 
24·36 
25·48 
22·42 
21·66 
25·88 
24·80 
28·66 
24·24 
2S·18 
28·16 

23·66 
23·00 
22·42 
20·30 
2.a·99 
21·U3 

FIXED 
CARBON 

% 

58·80 
59·10 

. 62·36 
62·44 
64·00 
60·84 
65·52 
59·86 
63·06 
61·80 
58·5-l 
57·78 
56·8-& 
60·80 
50·00 
56·08 
62·72 
58·46 
60·14 
57·60 
58·40 
60·58 
58·8-& 
59·80 
58·46 
55·0-l 
57·76 
59·12 
60·.a6 

60·08 
59·72 
59·-&8 
57·66 
59·86 
55·15 

TOTAL PHOSPHORUS CAKING 
SULPHUR IN CoAL INDEX 

% % 

0·558 
0·463 
0·562 
0·486 
0·528 
0·506 
0·588 
0·476 
0·448 
0·446 
0·526 
0·560 
0·5-l6 
0·628 
0·46-l 
0·418 
0·502 
0·522 
0·482 
0·5U 
0·638 
0·699 
0·707 
0·548 
0·675 
0·724 
0·6·5 
0·757 
0·307 

0·661 
0·675 
0·571 
0·429 
0·762 
0·506 

0·152 
0·20-l 
0·126 
0·124 
0·008 
0·202 
0·072 
0·0.&6 
0·11-l 
0·224 
0·0.&8 
0·172 
0·082 
0·168 
0·002' 
0·226 
0·136 
0·082 
0·068 
0·070 
0·176 
0·0118 
0·026 
0·112 
0·062 
0·078 
0·205 
0·082 
0·050 

0·092 
0·0.&8 
0·057 
0·012 
0·066 
0·107 

17 
16 
15 
16 
16 
15 
15 
16 
16 
16 
15 
16 
17 
16 
16 
16 
u 
15 
16 
15 
15 
15 .. 
15 
u 
17 
16 
13 .. 
15 
16 
15 
11 
16 

" 
N.B.- All analyses except moistur!' are reported on dry basis. 

CALORIFIC FUSION 
VALUE RANGE OF 

B.Th.U./Ib. AsH DEG. C 

12,875 1270- 1820 
12,210 1250-1300 
12,678 1250 - 1285 
12,652 1280-1310 
12,222 1265 - 1SOO 
12,056 1275 -1300 
12,578 1180 -1210 
12,028 1290- 1320 
12,5U 1180- 1210 
12,616 1200- 1230 
13,230 1100-1230 

12,696 1150-1180 
12,68-l 1270-1310 
12,366 1250- 1290 
11,668 1380- UIO 
12,836 1280 -1310 
11,809 1820- 1340 

SWELLING TEST 

Koppers Nedelmaon's 
Pressure 

lb.f~;q. in. 

Harmful 5 · 76 
Doubtful 2 ·55 
Doubtful 3 · 20 
Harmful 5·68 
Harmless 1· 52 
Harmful 6·62 
Harmful 4·0.a. 
Harmful 4·20 
Harmless 1·80 
Doubtful S · 80 
Harmless 1·88 
Doubtful •·ol 
Doubtful 2 · 08 
Harmless 0·68 
Harmless 1· 80 
Harmless 1· 80 
Harmless 1·00 
Harmful 2·00 
Harmless 1· 20 
Harmless 1· 70 
Harmless 1· 56 
Harmless 3 · 70 
Harmless 2 ·59 
Harmless 3·67 
Harmless 2·30 
Harmless 1·00 
Harmless 5·00 
Harmless 5·60 
Harmless 0 ·50 

Harmless 2·00 
Harmless -&·00 
Harmless 2·50 
Harmless 1· 50 
Harmless 1·00 
Harmless 1·50 



TABLE No. lb-RESULTS OF LABORATORY BLENDING TESTS WITH 

SUSPECTED SWELLING COALS FROM THE JHARIA FIELD 

Paox. ANALYSIS SWELLING TEST BLENDING TEST 

(DRY)% RESULTS WITH 

Coking Good Coke 
properties Noo<I· cokin'f Breeze 

Ash Volatile & Koppen mann's cools from 
matter Caking Pressure rom Tata's 

5ZR1AL Cou.tzav Su11 Index lb./sq. in. J aria• coke-
No. ovens 

1 Loy a bad 16 & 16A 13·90 29·26 Good-17 Doubtful 2·08 10 

2 Ballihari 16 13·22 28·82 15 Harmful 2·00 10 

3 Putkee 15 14·78 28·42 Good-17 Harmful 5·76 10 5 

• Gaslitan 13 14·42 23·14 Good-16 Harmful 5·68 10 

• jogta 18 10·60 23·88 Good -15 Harmful <·Of 10 

• Cboltodlh 18 16·66 25·56 Good -16 Doubtful 4·01 10 

7 Lodna 11 & 12 18·48 27·42 Good -16 Doubtful 2·55 10 ' 
8 Jogta 12 12·82 26·34 Good-15 Harmful 5·62 10 

9 East Bbuggutd.ih 11 14·50 25·64 Good-18 Hannlul 4·20 10 

10 West Ena 10 18·06 24·58 Good -15 Doubtful 8·20 • 5 

11 En a 10 13·26 24·94 Good -18 Doubtful 3·80 10 

•Good coking coals of harmless swelling properties from Jbaria.field. The figures indicate 
the minimum percentage of blending coals or coke·breeu required to offset the harmful 
swelling properties of the test coals. 
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TABLE No. la -PARTICULARS OF SAMPLES OF " BELOW 10 SEAM " 
COAL FROM THE J:HARIA FIELD 

PARTICULARS OP SEAM' 
SERIAL Cou.raav 

No. Number Thickness 
KUSUNDA AREA 

1 Sendra Bansjora Special •·· o· 2 Gararia Special 2'· 6" 
3 Nicbitpur Special 4'· 0"' • Central Gararia Special ..... 0"' 
5 Gararia 9 Special 3'- 8"' 
8 Gararia 9 Bottom 11'- 0" 
7 East Basseria 9 Bottom u·- a· 
8 Gararia 9 Top & bottom 19'· I)" 
9 Sendra Bansiora 9 Top 8'· 0"' 

10 Central Garaira 9 Top s·- o· 
11 North Basseria 9 To~ 8'· 0"' 
12 East Basseria 9-A pedal 8'-10" 
13 North Basseria 8 19'- 0" 
H Sendra Bansjora 7 Special 4'- 0"' 
15 North Basseria 7 Spee!al 9'- 0" 
16 East Basseria 7 Specaa1 "''- 6"' 17 Nichitpur 7 30'- ()"' 
18 Kbas Bansiora 7 7'- 0" 
10 Pure Nichitpur 7 30'- 0"' 
20 North Basseria 5 12'- 0" 
21 North Basseria 3/4 7'· .. 

TEETULMARI CHANDORE AREA 
I East Teetubnari ... Spedal• 35'- o· 
2 Khas Pandedib ' ... 8 8'- 0"' 
3 Central Bansjora 8 s·- o· • Pandedih ..• 8 8'- 0" 
5 Central Bansjora Kbas 8 8'· 0" • Pure Selected Angarpatra 8 7'- 0" 
7 Chandore 8 9'· ,. 
8 West Angarpatra 8 12'· .. 
9 Central Bansjora 7 17'· s• 

to Pandedih 7 18'· 0" 
11 Central Bansjora Kh~ 7 17'- s· 
12 Chandore · 7 16'- 6"' 
13 Chandore ... 7 16'- o· 

" North Angarpatra ... 7 17'· 0" 
15 Chandore • 12'·14"' 
18 Pure Selected BaMiOf~ 5 18'· 0" 
17 Model Angarpatra ••• • 25'- o· 
18 North Teetulmari ••• • 25'- o· 
19 Central Anga'latra ••• • zs·- o· 
20 Pure Selected eetulmari St 27'- ()"' 
21 Upper Bansiora 3 7'· o· 

KATRASGARH AREA 

1 Ea!lt Salanpur 9 Special u•- 0"' 
2 West Salanpur 9 Bottom 15'· ()"' 
3 Lukerka Kbas 9 Bottom 15'- 0" • North Salanpur 9 Bottom 7'· .. 
5 Central Salanpur 9 Bottom 12'- o• 
6 NeW Lakurka • 12'- ()"' 
7 Sal2.npur 9 12'- 0"' 
8 North Salanpur 9 12'· 0"' 
9 joint Salanpur 9 12'- 0" 

10 Central Salanpur 9 12'- 0" 
11 Khas Govindapur 9 11'- 0" 
12 East Katrasgarh 9 9'- o· 
13 Khas Methadih 9 •· .. ,. Khas Metbadih 8 11'- 0" 
15 Ktias Govindapur 7 ~cia 6'- 6 .. 
18 West Katras 7 iddle 7'- 0" 
17 North Akaskanaree ••• 7 Middle 6'· 6"' 
18 North Akaskanaree ••• 7 Top 9'· 9"' 
19 New Salanpur 7 Top 12'· o· 
20 North Tetulia 5 22'· .. 

NAW/lGARH AREA 
1 Berwabera 9 Special 8'- ()"' 
2 Pure joyramdih ••• 9 Special 5'· .. 
3 KhiJS Kenduadib ... 9 Bottom 8'· 6"' 

• Selected Pbularitand 9 Bottom 6'- o· 
• K~ Kenduadih ..• 9 '7'- 6"' 
6 Selected Pbularitand • 7'- ~J• 
7 Central joyramdih 9 11'- 3"' 
8 Kbas ~oyramdih 9 12'- 3"' • Pure oyramdih 9 11'· 8"' 

• Rather No. 2 Seam. Thickness not fully weri6ed. t Rather No. 2. Seam. 
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TABLE No. 2a- PARTICULARS OF SAMPLES OF "BELOW 10 SEAM " 
COAL FROM THE JHARIA FIELD- ( ctmtinued) 

PARnCULARS OP SEAM' 
SERIAL CoLLIERY 

No. Sumber Thickness 

10 Selected Phularitand 8 10'· ()"' 
11 Berwabera 8 11'- ()"' 
12 Khas Phularitand 8 tO'- o· 
13 West Phularitand 7 (sec. 4) 9'· 0'" 
a South Barora 7(sec.4) n·- o· 
15 East Benedib 7(sec.4) n·- o· 
16 Central Kenduadib 7isec.4} u·- o· 
17 Pure G;mespur 7 sec.4) u·- o· 
18 North Sinidih 7 sec. 3) s·- o· 
19 Pinalgora 7fsec.4) o·- o· 
29 Upper Mandra 7 sec. 2) 4'- 6"' 
21 Boro<a 7 (sec. 2} 5'- 4" 
22 Pure Barora 7 (sec. 2) s·- o· 
23 Upper Mandra 7~sec.l) 6'- 0" 
24 Pure Benedib 7 see.l) 7'· 0" 
25 North Barornasia 7(sec.l) 6'- ()"' 

NUDKHURKEE KARMATAND AREA 

1 Joyramdih 9 Special 5'- 3"' 
2 Joyramdih 9 12'- 6" 
3 New joyramdib • 12'- g• • Nudkburkee 9 t2'- o· 
5 Matigora • 15'- ()"' 
6 Bokaro Jbaria • .;:· 0" 7 Karmatand 9 Bottom 
8 New joyramdib 8 12'- 6" 
0 Isabella 7 Special 11'- o· 

10 Pure Damuda 7 (sec. I &sec. 2) 4'~ ()"' 
2'~ ()"' 

11 Pure Damuda 7(sec.4) 12'~ 0"' 
12 Pure Damuda 7(sec.5) 5'~ 6'" 
13 Karmatand 5,6,7 Comb. (sec. 4) 9'~ 0"' ,. Karmatand 5,6,7 Comb. (sec. 5) 7'~ 0'" 

DHANSWAR DOBARI JHARIA AREA 

1 Dondudib 9 10'~ 0" 
2 Dobari ... 9 9'· 0"' 
3 Khas jharia Dobari 9 s·~ 0"' • Khas Bhuggutdih 9 (bot. sec.) o·~ 0"' 
5 Khas Bhuggutdib 7 & 8 12'~ ()"' • Dobari 7 & 8 18'~ 0" 
7 North Dobari 7&8 40'- 0" 
8 Khas jbaria Dohan::: 7 & 8 ( mid. sec.) 18'~ ()'" 
9 East Godbur 5 Top 7'- 6" 

10 Dhaoswar North Bh·~ggutdib 5 Top 5'- 0" 
1t Dhanswar North Bbuggutdib 5 ~mid.) s·- 6'" 12 Dhanswar 5 mid.) 22'~ ()"' 
13 East Godhur 5 l bot. see.) 1'~ 6" u Dbaoswar North Bb~Kgutdib 5 bot. sec.) 1'~ 6" 
15 Dhanswar ... 5 f bot. sec.) 10'~ ()"' to Dhanswar 5 sec.2) 15'~ ()"' 
17 Dhanswar 5(scc.3). 12'~ 0" 
18 Haripur 1 3'~ 0'" 

TISRA jENAGORA AREA 

1 North Kujama lOA 12'· ()"' 
2 Central jeoagora OA 9'- 6'" 
3 Golakdih 9 12'- 0" • Kalithan jeoagora • 10'- 0'" 
5 New jeoagora 0 S'- ()"' 
6 Tisra 8 s·~ 0"' 
7 Tisra 8 52'~ 0" 
8 Tisra 8 52'- ()"' 
9 Lower U~per jbaria'" • 52'- ()"' 10 I ndiao J aria ... 8 8'- ()"' 

1t Central jharia 8 10'- ()"' 12 Tisra 7 52'- ()"' 13 Tisra 7 52'- ()"' u Tisra 7 52'- ()"' 15 Bengal jharia ... 7 52'- 0'" 16 Lower Upper ]haria 7 52'- o· 17 Sooth Tisra 7 8'- o· 18 Indian jharia 7 52'- ()"' to South Golakdib 7 52'- ()"' 20 Central J.haria 7 10'- ()"' 
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TABLE No. lb-RESULTS OF ANALYSIS OF COALS FROM SEAMS BELOW 10, JHARIA COALFIELD* 

SERIAL MotsTUR£ ASH VoLATILE FIXED TOTAL PHOSPHORUS CAKING B.Ta.U./LB. SWKLLUIG TEST FUSION RANGE Cot.OtiR oP A,su 
No.t MATTER CARBON SULFKUR IN CoAL INDEX {KoPPERS) 01'" AS II DEO. (, 

% % % % % % 
KUSUNDA AREA 

1 0·70 26·0f~ 18·6-1 65·38 0·323 0·026 12 11,2U Harmless 1350-HOO Bright white 

• 0·80 15•(18 21·6.& 62·78 0·050 0·038 17 12,8;,{) H50-14DO Pinkish white 

• 0·70 21·72 10·00 69·28 0·611 O·m~o 13 n,g .. a 1330-1370 White 

• 0·80 19·10 20·76 60·08 0·730 0·06-i 16 12,303 lU0-1440 

• 1·00 22·02 10·.j6 58·62 0·616 0·132 10 11,782 1310-1360 Pinkish white 
6 0·70 30·22 17·65 52·13 O··l16 0·032 • 10,.&25 -1446-UUO 
7 l·otl 33·88 17·40 4S·72 0·2 .. 7 0·038 6 0,630 1-U0-14MO 

• 0·80 27·10 18·52 54·38 0·520 0·06 ... 10 11,0~· 13311-1380 Dull white 

• l·OU 22·56 18·64 68·80 0·488 0·033 12 11,70~ H20-U50 
10 0·80 21·(18 20·00 58·02 0·520 0·048 12 11 7116 1230-1270 Whit•• 
II 1·00 22·16 20·40 57·4-1 0·457 0·3(13 • 11,221 H10-U-l0 Pinkish white 
12 0·80 17·40 20·68 61·92 0·687 O·U6 17 12,65-l 13-10-1380 
18 0·90 33·12 16·68 50·20 0·21'13 0·062 " 9,mn 1280-1330 
u 0·60 29·82 17·08 53·10 0·4U 0·156 " 10228 1290-1340 
15 1·00 30·70 19·88 49·42 0·267 O·O:J5 6 10.092 1180-1240 Pink 

..... 16 0·80 19·48 19·36 61·16 0·463 0·020 H 12,2!.'9 1220-1260 
-a 17 0·70 20·68 10·40 59·92 O·Ul 0·022 10 12,072 H20 -1450 Dull white 

18 0·60 30·86 15·80 53·34 0·463 0·020 8 10,3K2 U00-1UO White pinkish 
19 0·80 18·68 22·22 59·10 0·482 0·074 17 12,456 1200 -13:'10 Pinkish whit~ 
20 1·30 37·10 14·05 47·05 0·438 0·016 0,128 

" 1430-1470 
Zl 1·20 28·03 16·66 64·-U 0·367 0·028 " 10,610 UL0-1440 Oo11l white 

TEETUUIARI CHANDORE ARRA 
1 0·66 28·70 16·20 55·10 0·427 0·144- 6 10,370 1270-1320 White 

• 1·10 23·8-l 19·20 56·96 o:u6 0·292 10 11,506 1270-1320 Pinkish white 

• 1·05 24·0-l 18·52 57·44 0·608 0·164 10 11,476 1280-1330 White 

•• 0·60 21·84 20·36 57·80 0·425 0·382 13 11,8-12 1250 -- 1300 

• 0·92 20·04 22·02 67·94 0·567 0·27-l u 12,120 • 1240-1200 Pinkish white 
6 0·54 24·40 20·24 55·36 0·419 0·056 II 11,4-10 1320-1360 White 
7 1·00 26•28 21•08 52·6{ 0·376 0·3-18 • 11,170 1210-1250 Pinkish white 
8 0·92 ..... 20·28 61·68 0·411 0·080 • 10,481 1340-1400 .. 
• 0·84 24·32 19·34 66·3-& 0·395 0·054 10 11,430 . 1380-1430 White 

10 0·66 2-1·34 18·20 57·46 0·351 0·036 7 11,350 1320-1370 
11 0•00 31·S8 18·00 50·82 0·468 0·0.&2 5 9,050 1350-HOO Pinkish white .. 1·02 29·i8 19·52 50·70 0·361 0·102 6 10,2:!:5 1330-1380 
13 1·60 2t·O-& 20·10 55·86 O·.U1 0·026 • 10,940 1330-1370 
u 0·7-1 28·40 17·92 63·68 0·411 Traces 6 10,-130 1320-1360 .. 

• AU analyses exco.pt...molsture. are reported on dry basis. t R~fer to oormponding serial No. in Table No. 2a. 



TABLE No. 2b-RESULTS OF ANALYSIS OF COALS FROM SEAMS BELOW 10, JHARIA COALFIELD•-(co"li"ued) 
s;-.nr:;;: T.~~ 

.. . 
SaarAL Mor~Toa& Ass V.GL.U~n.& Fr:u:o ToTl.L PBbn•ao·aua C.\ir:rMG B:Tii.U.Ju~· FustoN RANG& CoLoua Of At• 
No.t MA.TT&R CARSON SULPHUR ut Co.u IMo&Jt ( KOPitRRI) 01' oUR Dao. C~ 

% % % % % % % 
15 0·61 S5•3f 18·80 47·86 0·387 0•09! • G,,20 HarmlOII OJS0-1340 White 
18 0•66 31•7! 16·10 52·18 o-sgr 0·07t • 8,8g() 1390-1430 
17 0•64 29•16 18•8& 5!·20 0•425 0·05f 5 lO,SOO .. 1360-1400 Pink 
18 0•8t 27•10 18•6C 68•36 0•813 0·048 8 10,000 1380-1420 White 
ll> Q·7t 25•10 17•f.IJ 57•fof O·&li 0·092 • 11,240 i290-1S40 .. 
20 1·5· 2··48 .18·80 61H~I O·f80 0·03f 7 11,320 1380-1420 .. 
01 0•83 !6•00 10·08 57·92 0·510 0·072 8 10,880 1080-1320 Dull while 

KATRASGARH AREA 
I 1·08 18·58 20·00 80·51 0·39& 0·068 II 12,320 • 1390-USO White 
t 0·88 24·50 18·11J 57·3f 0·500 0·016 G 11,300 1340-1380 Plnld.sh while 
3 1·00 OlHI8 18·38 65·04. 0·481 0·020 G 11,120 1400-JUO White 

• 0•76 26•00 18·57 5f·4S 0·517 Traces IS 11,220 .. 1360-1390 
5 0·88 22·24 20·10 57·66 0·362 0·012 I !I 11,780 .. 1330-1S80 Pinkish 
8 0·74 24·3! 20•<0 54·78 0•450 0·032: • 11,240 1340-1380 
7 0·92 24·70 19•8R 65·U 0·870 0·~24 G 11,270 1360-1380 l;'inkisb white 
8 0•8< 22·40 20•12 57·48 0•41H 0·082 10 11,610 1a8li- is80 PiDkisti white ,., G 0·68 0!•03 20•1< 67·84 O·U6 0·028 0 11,620 1880-1420 White 

0 10 1•00 22:·48 20·00 57·52 0•428 0·068 11 11,710 . 1340-1390 Pinkbb white 
II 0·82" 26·14 U~·S4 54·52 0•806 0·10, 7 11,0l!O tst0-1890 w·tilte 
II 0·78 17•68 21·56 80·78 0•47& 0•020 15 12,640 1860-1390 Pinkish white 
13 0·71 24•10 20·84 55·56 O•SM O·OU 11 11,<60 1880-1420 .. 
" 0·82 11·66 18·<0 j9•H 0•320 0·020 8 10,080 .. 1870-1410 White 
u O·GB 19•40 20•0! 80·38 0·•20 0·130 IS 12,240 1820-1850 
IS 0·8< 18·66 20•02 61·32 Q•j28 0·180 II 12,320 1360-1390 .. 
17 0·70 2j·88 19•64 55·50 0·897~ O•OIK 11 11,380 - -U66--t390 -.:Pinkish white-
18 0·80 27·56 19•84 52·80 0·375 0·117 7 10,790 1350-1380 
IG 0·85 30·40 17•00 52·00 O·UO 0·058 8 10,320 1380-U20 .. 
20 O·M ••·o• 1G·48 58·60 0·378 0·18. 11 11,790 13t0-1370 White 

NAWAGARH ARRA 
1 0·72 28·82 18•80 5!·88 O·C24 0·012 8 10,560 1320-1360 White 
t O·St 08·00 18·« 58·58 0·420 0·030 8 10,800 1960-UOO 

• 0·78 tG·80 17•74 52·88 0·428 0·0!6 • 10,590 1820-1370 .. • 0·8t 28·G2 18·« 58·84 0·398 0·024 8 11,010 • 1300-1340 Pinkiib 
5· 0·1!< !7•80 18·20 53·20 0•434 0·024 7 10,900 1300-1350 White 
8 O•K 08·80 18•38 5!·81 0·383 O·Oot 8 10,480 .. 1350-1400 Dull white 
7 0•98 30·0· 19·60 60·38 O•tOO 0·028 8 10,380 .. 1120-1170 Pinkish white 
8 0•68 t•·•t 18·70 56·68 0•4.46 0·0,8 8 11,110 .. 1280-1320 White 

• All analyses except molJture are reported oa. dry basis. .. . t Refer to_ correspondi.ftK serial No. in Table No. 2a • 



TABLE No. 2b- RESULTS OF ANALYSIS OF COALS FROM SEAMS BELOW 10, JHARIA COALFIELD*- (continued) 

S&RIAL MotSTURB AIR VOLATILE FtXBD TOTAL PHOSPHORUS CAKING B.Ta.U./LB, SWELLINO TBST FusioN ~ANGB COLOUR OP AsH 
·No.t MATTER CARBON SULPHUR IN CoAL INDEX (KOPPERS) OP AsH Dso. C. 

% % % % % % 
9 0·94 26·34 18·28 55·38 0·454 0·026 8 11,060 Harmless 1260-1310 Pinkish white 

10 0·96 34·72 11•92 47·36 0·397 0·036 • 9,600 1280-1380 White 

11 0·04 23·14 20·12 56·74 0·466 0·026 8 11,500 1230-1280 Pinkish white 
12 0•84 29·40 20·74 49·88 0·416 0·018 • 10,S80 1130-1180 Pink 
18 0·92 !2·96 19·34 58·70 0•454 0·172 8 11,520 1180-1230 Dull white 
1. 0·92 20·12 · 19·M 80·2< 0•438 0·224 9 12,040 1190-1230 .. 
1. 0·68 18·45 21·24 62·31 0·472 0·200 12 12,630 1200-1230 .. 
16 0·75 21·66 20·20 58·2C. 0·466 0·160 0 11,830 1180-1220 Pinkish white 
17 0·68 21•36 18·84. 80•00 0•460 0·054 9 11,860 1200 -12.&0 
18 0·84 34·28 17·36 48·36 0·337 0·088 • 9,570 1270-1310 
10 0·84 28·18 17·58 58·26 0·395 0·196 8 11,090 1220-1250 Dull white 
20 0·82 23·90 21·18 52·94 0·397 0·256 7 11,100 1080-1120 A•h 
21 0·84 25··· 19·60 54•85 0·356 0·2-14 8 p,180 1180-1220 Pinkish white 
22 0·82 26·60 19·80 53·60 0•356 0·100 7 10.990 1150-1200 .. 0·80 31·14 18·80 60·06 0·367 O·OM 6 10,110 1130-1170 
24 1•00 23·28 17·96 53·66 0·403 0·136 7 10,720 1250-1280 Pinkish 
25 0·70 27•92 18•20 63·88 

"" 
0·380 0·100 6 10,600 1240-1280 Dull white 

NUDKHURKEB KARMATAND AREA 
1 0·02 26•40 17·80 55·80 0·441 0·012 8 10,980 1340-1370 Pinkish white 
2 0·88 28·20 17·34 54·46 0·392 O·Olf 6 10,730 1240-1290 ... -
3 0·78 23·26 17·60 59·14 O·.W9 0·020 • 11,470 1350-HOO Pink 

• 0·06 20•64 18·28 52·18 0•372 0·028 • 10,240 1190-1250 Pinkish 

• 1·04 22•14 10·60 58·26 0·498 0·016 9 11,650 1200-1250 Pinkish white 

• 0·88 22·42 18·76 68·82 0··173 0·068 7 11,590 1240-1280 )\'bite 
7 0·74 26·90 18•40 54·70 0·600 O·OM • . 10,910 1260 1290 
8 0•76 28·241 17·68 64·08 O·SU 0·018 11 10,670 1340-1380 Pink 
0 1•00 18·98 17•76 63·20 0·436 0·134 10 12.200 1200-1250 Pinkish 

10 0•84 21·86 18•84 69·50 0·411 0·216 11 11,670 .t1s0-1i"OO 
11 0·78 24•82 18·02 67·18 0·452 0·111 10 11,330 1220-1270 Ash 
11 0·88 23•84 16·60 60·58 0·238 0·120 • 11,200 1290-lSSO DuU white 
13 0•98 28•10 16·66 66·24 0·395 0·048 6 10,680 1320-1360 White 
1. 0•02 23·80 17•08 67•14 0··71 0·020 • 10,990 .. U00-1440 DuU white 

DHANSWAR DOBARI JHARIA AREA 
1 1·00 28•88 18·8! 52·8! 0·351 O·OM • 10,570 13<0-UOO Pink 
I 0•98 26•34 19·30 5-&·38 0·397 0·026 • 10,900 1380-1420 Pinkish white 
3 0•84 24·81 20•00 65·88 0·447 0·02-& 0 11,330 1320-1360 Plnkioh 

• 0·94 27•84 18•74 53·82 0·422 Tnces 7 10,650 .. 1350-UOO Cream white 
• All analyses ueept .moisture arc reported on dry basis. t Refer to correspoadiq serial No. In Table No. !a. 



TABLE No. 2b- RESULTS OF ANALYSIS OF COALS FROM SEAMS BELOW 10, JHARIA COALFIELD*- (continued) 

SERIAL JUOISTL!R£ AsK VoLATILE Fnnm TOTAL Puosruoaus CAKIN'O B.Tu.U./ SWELLING TEST FustON RANGE Cor.ouR OF AsH 
t No. MATTER CARBO!'( SULPHUR IN COAL INDEX LB. ( KoPPERS) OP Asu DRG. C. 

% % % % % ' " 
6 O•S.a. 27·56 18·~0 !iS·0-1 0·3-IS 0·106 7 10,600 Harmll'SS 13.&0-1380 Cream white 

• 0·00 24·56 lfl·6.f 5S·80 0·3112 O·U.4 0 11,320 1280-1320 Dull white 
7 0·7A 22·fi2 HHJO 58·.a8 0·375 0·12.& 9 11,020 .1230 -12SO Pinkish 
8 0·82 27·06 lO·fiO 53··U 0·3-18 0·118 • 10,730 1350-HUO Pinkish white 
9 1·10 21•82 17·48 61·70 0·477 0·018 5 11,550 1230 -12RO Pinkish 

10 0·06 Sl•U 17·38 lil·IS 0·38-l 0·0-16 • 10,160 1340-1380 Pinkish white 
11 0·82 22·-12 18·02 . 58·66 O··UO 0·008 0 11,640 1200-13-10 
12 0·02 25·80 18·60 55·60 0·3-18 0·256 0 10,980 1140-1180 
18 0·8,& 30·10 16·86 6ll·tlt O·U7 0·078 • • 10,350 1280-13-1:0 A'h .. 0·88 23·00 18·40 67•70 0•-1:36 Traces 7 11,2110 1200-12-10 ,ink 

•• O·tJtJ 23·60 10·06 57·U. 0·373 0·070 • 11,320 1220-1270 Pink white 
16 O·H2 21·00 19·16 48·1H 0•3-15 0·101 8 11,610 12-10-1270 
17 0·78 21·76 10·-lO 58·8-1 0·-1:33 0·138 • 11,660 1H0-1180 
18 0·0-l 10·50 JP·SO 61·20 0·526 0·028 8 11,\J60 1170-1200 Pink 

~ 
TISHA JENAGORA AREA 

N I 0·0.& 30·0-l 10·36 f.0·60 0·460 0·008 • 10,380 13HO -H20 Dull white 

• O·fJ6 90·6t 18·fl6 50·40 0·381 0·0-12 ,. 10,300 1sr,o -1380 White 

• 0·88 25·20 20·86 r..J,·H 0·463 0·012 11 11,200 1360-HOO Pink white 

• 0·70 20·-16 24·02 55·52 0•520 O·OU 19 12,050 1350-1300 

• O·DS 23·9-l 21·52 5-1·5-1 0·-IU 0·05-1 9 11,320 1360-HOO Dull white 

• 0·90 2-1·60 21·40 5-1·00 0·395 Traces • 11,320 U20-H60 Hright white 
7 0·82 26·4-1 21·10 52·46 0·395 9 11,020 J.IOO- H50 
8 0·88 23·02 21•7-l 55·2-1 0·408 0·020 10 11,580 U20-U60 
9 0·06 2-I·St 20·1-1 55·52 0·403 0·012 111 11,·l00 ·U,OO-IUO Dull white 

10 O·R2 22·72 21·16 56·12 0·-103 0·036 10 11,5-10 1300-1420 Brhtht white 
11 1·10 25·82 20·-1-1 53·7-1 0·328 0·03() • 11,030 13-10-1380 White 
12 0·8-1 31·60 20·70 47·70 0·3-15 0·022 7 10,190 12-10-1280 Pink white 

'" 0·112 25·86 • 20·-16 53·(18 0·343 0·008 • 11,000 1180-1220 Pink .. 0·78 23·7-l 21·72 5-1·5-1 0·38-1 0·056 • 11,460 1240-1280 Ash white .. 0·7-1 27·-18 20·58 51·D-I 0·323 0·016 7 10,780 1410-1-160 Bright white 
16 O·D2 21·0-1 20·6-1 57·42 0·818 0·1U 9 11,660 1200-1240 White 
17 O·R-1 27·66 20·57 51·77 0·352 0·026 7 10,750 13DO-U30 Dull white 
18 O·D2 25·0S 20·68 53·3-1 0·326 0•018 9 11,100 uno -1230 
IP 0·9-1 25·58 20·84 53·58 0·321 0·018 8 11,080 uso -1220 Pink white 
20 1·00 26·30 22·16 51·5-1 0·30-l 0·2·10 8 10,960 1170-1220 Dull white 

• All analyses except moisture are reportt'd on dry basis. t Refer to corresponding serial No. in Table No. 2a. 



TABLE No. 2c-SUMMARY OF RESULTS OF LABORATORY BLENDING TEST WITH JHARIA COALS FROM 
SEAMS BELOW 10 

BLENDING TEST RESULTS WITH COKING COALS• 
COLLIERY SKAJol COKING SERIAL 

No. 
PROX. ANALYSIS 

(DRY)% PROPERTIES & Low VOLATILE COALS MEDIUM VOLATILE COALS HIGH VOLATJLK COALS-
r---..-----~ CAKING 

A~h V.Ptl. INDEX Sijua Cboitodih Ptlalkera Ramnagar Chanch W.Bokaro Bhatdee Murulidib. 

1 East Basseria 
2 Nichitpur 
3 Sendra Bansjora 
o& Sendra Bansjora 
5 Central Gararia 
8 Gararia 
7 Gararia 
8 North Basseria 
9 North Basseria 

10 Sendra Bansjora 

1 

• 
s 
• • 
6 
7 

" • 
10 
11 
12 

IS .. 
•• 
16 
17 
18 

~ntral Bansjora Hbas 
Pail.'dedih 
Pure Selected...Angarpatra 
Hhas Pandedih 
Central Bansjora 
Central Baitsjora 
Chaudore 
Central Augarpatra 

J>andedib 
Pure Selected Teetulmari 
East Teetul01ari 
Chandore 
North Angarpatra 
North Teetulmari 
Upper Bansjora 
Model Angarpatra 
West An~rarpalra 
Cbandore 

7 Special 
Special 
Special 

9 Top 
9 Top 
9 Special 
9 Top & bot. s,. 
9 Top 
7 Special 

8 

" 8 

8 
8 

7 
8 

• 
7 
s 

7 
7 

• 

Special 

3 Sp«ial 

• 
8 
7 

19·48 
21·72 
25·98 
22·56 
21·98 
22·02 
27·10 
28·98 
22·16 
29·82 

20·04 
21·84 
24·40 
2S·84 
2.&·04 
24·32 
26·28 
25·10 

24·S-& 
24·48 
28·70 
29·78 
28·40 
27·1,0 
26·00 
20·16 
2g·O.& 

24·04 

19·36 
10·00 
18·64 
18·64-
20·00 
11J·46 
18·52 
16·06 
20·40 
17·08 

KUSUNDA AREA 
Fair -14 
Fair -IS 
Semi-12 

Semi-12 
Semi-12 
Semi-10 
Semi-10 
Semi- 8 
Poor- 5 
Poor- f 

SO to 50 
20 to SO 
20 to SO 
20 to 30 
20 to SO 
20 to 30 
so 
20 
10 to 20 
10 to 20 

40 
20 
20 
20 
20 
10 
20 
20 
10 
20 

TEETULMARI CHANDORE AREA 

22·02 
20·S6 
20·24 
19·20 
18·52 
10·S4 
21·08 
17·46 
18·20 
18·60 
16·20 
10·52 
17·02 
16·54 
16·08 
18·6j 

Fair -H 
Fair -13 
Semi-11 
Semi-10 
Semi-10 
Semi-10 
Semi- ·o 
Semi- 8 
Poor- 7 
Poor- 7 
Poor- 6 
Poor- 6 
Poor- 6 
Poor- 6 

Poor- 6 
Poor- 5 

20·2S Poor- 4 
20·10 Non-Coking 3 

<O 
20 
20 to SO 
20 
10 to 20 
10 to 20 
20 to SO 
10 to 20 
10 to 20 
10 to 20 
10 to SO 
10 
10 to 2U 
10 to 20 
10 to 20 
10 
20 

10 to so 

30 
20 
20 
10 
20 
10 

20 
20 
10 
10 
20 

.N 
20 
20 
10 to 20 
10 
10 
20 

60 
20 
20 
20 

20 
20 
20 
20 
10 
10 

40 
20 

10 
10 
10 
10 
20 
20 
10 
10 
10 
N 
10 
10 
10 
10 
10 
10 

60 
20 

30 
20 
20 
10 
30 
so 
10 
so 

so 
20 
10 
10 
10 
10 
30 
20 
10 
10 
so 
10 
so 
20 
so 
20 
30 
30 

20 
10 

20 
10 
10 
10 
10 
20 

10 

10 
10 
Ill 

10 
10 
10 
20 
10 
N 
N 
10 
N 
N 

10 
10 
10 

20 

20 
20 

20 
20 
10 

10 

10 

20 
10 
10 
10 
10 

10 
10 

N 

• Figures indicate mnimuru percentage of test coals usable in blends to produce satisfactory coke,- See Table No. 2d for analysis of coking coals. 
N - Not even 10 per cent of the test CQ;~ls was found usable. 

30 
10 

Not done 

10 
10 
10 

Not dont: 
Not done 

10 
Not done 

10 
10 
10 
10 
10 
10 

Not done 
Not done 

10 
10 

Not done 
N 

Not done 
Not done 
Not done 
Not done 
Not done 
Not done 

60 
20 

10 
20 
10 

so 
20 
10 
10 
10 
10 

N 

N 

N 



TABLE No. 2c-SUMMARY OF RESULTS OF LABORATORY BLENDING TEST WITH JHARIA COALS ( cottlinued ) 

SaRIAt. 
No. 

1 North Salanpu.r 
! Kbas Govindapur 
S East Salanpur 
4 Centrat:Salilnpur 
6 West Katras 
R Central Salanpur 

7 Kbas Metbadih 
8 North AkUkenaree 
9 North Tetulia 

10 North Salanpur 
11 West Sa1a.npur 
12 Lakurka Kbas 
IS Salanpur 
U Joint Salanpur 
15 New Lakurka 
18 Khas Govindapur 
17 North Akaskenaree 

1 East Benedih 
2 Central Kenduadib 
3 South Barora 
4 Pure G;mespur 

5 Kbas Kenduadih 
8 Selected Pbularitand 
'1 Berwabera 
8 West Phularitand 
9 Kbas Kenduadih 

10 Kbas joyramdih 

s •. u. 

9 Bottom 
7 Special 
D Special 

0 Bottom 
7 Middle 

0 

• 
7 Middle 
5 
0 
9 Bottom 
9 Bottom 
0 

• 
9 
0 
7 Top 

7(sec.4) 

9 Bot. 
0 Bot. 
8 
7 (see. 41) 

• • 

Paoz. AHALYill 
(DRY)% 

,---
Ash V.M. 

2<1·00 
19·40 
18•58 .. ,.,. 
18·68 
22·48 
24-·10 
U·86 
22·().& 

22·40 
24•50 
25·68 
24·70 
22·02 
24·82 
26·14 
27·56 

16·45 
21·56 
20·12 
21·36 
29·80 
26·92 
28•14-

22·96 
27·80 
24·62 

10·57 
20·22 
20·00 
20·10· 
20•02 
20•00 
20·34. 
19·6, 
19·,6 
20·12 
18·16 
18·38 
19·86 
20·U 
20·,0 
19·3, 
19·M 

21·2, 
20·20 
19·N 
18·N 
17·7, 
19·« 
20·12 
19·3, 
10·20 
18·70 

BLENDING TEST RESULTS WITH COKING COALS• 
CoKING 

PaoPERTI&S &: Low VOLATU •• COALS HIGH VOLATILE COALS 

Cboitodib Malkera ~R:-,-m-.-,-.-.. -::c~han-ch:--W:::-.Bo~k:-.,.~ Bbatdee Murulldib 

MEDIUM VOLATILE COALS 
CAKING 
lND&:Z. Sijua 

KATRASGARH AREA 

Fair -13 
Fair -13 
Semi-12 
Semi-12 
Seml-12 
Semi-11 
Semi-11 
Semi-11 
Semi-11 
Semi -10 
Semi- 9 

Semi- 0 
Semi- 9 
Semi- 9 
Semi- 8 
Poor- 7 
Poor- 7 

so 
40 to 60 
SO to 60 
30 
SO to 60 
so 
30 to 40 
20 to 30 
20 to 30 
20 
20 
20 
20 
20 
10 to 20 
20 
20 

NAWAGARH AREA 

Semi-12 
Semi- 9 
Semi- 9 
Semi- 9 
Semi- 9 
Semi- 9 
Semi- 9 
Semi- 9 
Poor- 7 
Poor- 6 

SO to 60 
10 
10 to 20 
10 
20 
20 
10 to 20 
10 
20 
10 

40 
so 
20 
30 
20 
30 
20 
20 
20 
20 

20 
20 
20 

so 
20 
20 
10 

10 
10 

10 

50 
40 
20 

•• 
30 
30 
20 
20 
20 

20 

20 
20 
10 

40 
10 
10 
10 

10 
10 

10 

60 
50 
80 
60 
80 
80 
30 
30 
20 
20 

20 
20 
30 

Not done 
40 
20 
N 
20 
N 
10 
N 
N 
N 
N 

Not done 
N 
N 
N 

Not done 
Not done 

60 20 
20 N 
10 N 
20 N 

Not done 
Not done 

20 N 
10 N 

Not done 
20 N 

20 
20 
N 
20 
10 
10 
N. 
N 
N 
N 

N 
N 
N 

20 
N 
10 
N 

10 
N 

N 

30 
20 
N 
20 
10 
10 
N 
10 
N 
N 

N 
N 
N 

20 
10 
10 
10 

N 
N 

N 

50 
50 
20 
40 
20 
20 
20 
18 
20 
20 

10 
30 
20 

40 
10 
10 
10 

N 
10 

• Figures indicate mnimum fm::entage of test coals usuable in bien~ to prod.uee satisfactory coke. -See Table No. 2d for analysis of eoking coals. 
N - Not even 10 per cent o the test coa1s was found usable. 



TABLE No. 2c- SUMMARY OF RESULTS OF LABORATORY BLENDING TEST WITH JHARIA COALS- (continued) 

BLENDJNG TEST RESULTS WITH COKING COALS• 
s •••. u. Cou.JBaY Sa.t.x Paox. ANALYSIS COKING 

No. ( DRY ) % PllOPilRTIJlS 6: 
,--"~--~~--, CAKING 

LoW VOLATILE COALS MEDIUM 1'0l.ATJLJ: COALS HIGH VOLA'I'Il.B COAL$ 
r---~----. 

Ash V.M. lNDBZ Sijua Cboitodih Malkera Ramnagar Cbaoch W.Bokaro Bbatdee Murulidiill 

NUDKHURKEB KARMATAND AREA 

1 Pu~ Damuda 

2 Pure Damuda 
S babella 

4 Matigon. -
6c Bolcaro Jbaria 
0 New Joyramdih 
7 Pure Damuda 

1 
2 
3 

Kbas jharia Dobari 
Dobari 
North Dobari 

'1 ( 1st a: 2nd 21·86 
ICC.) 

7 ( "h sec.) 24·82 
7 Special 18·98 

(4th&«.) 

9 22·1'--
9 22•42 
9 23·38" 

7 (6th let.) 23·84 

• 
7 ... 8 
7&8 

• 
6 

Dhanswar Nortb.Bhunutdib5 (mid. sec.) 

24·32 
2f·60 
22·62 
22•42 
21·78 
21•90 
1111•50 
23·00 
23·60 
21·82 

Dbanswar 6 ( Srd. sec.) 

• 
7 

Dhanswar 5 ( 2nd see.) 
Haripur 1 

8 Dbanswar North Bbugptdlb 5 ( bot. see.) 

• 
10 

Dhanswar 5 ( bot. KC.) 

East Godbur 5 ( top HC.) 

1 Kalithan Jenacon 
2 Tisra 
a Lowtt Upper Jharia 
f, Indian Jbaria 
5 Tisra 
I New JcnllJO ... 
7 Tlsn 
8 Lowu Upper Jbario 

• 
8 

8 
8 

8 

• 
7 

' 

20•40 
23•02 
24· .. 
22•72 
2j·ISO 
23·86 
23·7& 
11•91 

18·64 

18·02 
1'1·70 

10•00 
18·70 
1'1·60 
15·00 

Semi-11 

Semi-10 
Semi-10 

Semi- 9 
Poor- 'I 
Poor- 4o 

Poor- 4 

20 

10 to 20 
30 

20 
10 
10 
10 

DHANSWAR DOBARI AREA 

20·00 
19·61. 
19·00 
18·92 
19•40 
19·10 
19·30 
18•40 
19·00 
17·48 

26·02 
21•7& 
20·16 
21·10 
21•40 
21·51 
24·72 
20· .. 

Semi- 9 
Semi- 8 

Semi- 9 
Semi- t 
Semi- 9 
Semi- 8 
Semi- 8 
Poor- 7 
Poor- e 
Poor- 5 

10 
10 
10 
10 to 20 
10 
10 
20 to SO 
10 
10 
10 

TlSRA JENAGORA AREA 

Fair -IS 
Semi- 0 
Semi-10 
Semi-10 
Semi- t 
Semi- 9 
Semi- 8 
Semi- I 

20 
10 
10 
10 
10 
10 
10 
10 

20 

20 
20 

20. 

10 
10 
10 

10 
10 
10 
10 
10 
10 
20 
N 
10 
N 

20 
10 
10 
10 
10 
10 
10 
10 

20 

10 
30 

20 
10 
N 
10 

10 
10 
10 
10 
10 
10 
30 
N 
10 
N 

10 
20 
10 
10 
10 
10 
N 

10 

30 

20 
30 

10 
20 
10 
10 

20 
20 
20 
20 
20 
10 
30 
20 
20 
20 

.. 
20 
20 
20 
20 
20 
20 

"" 

N 

N 
10 

N 

N 
N 

N 

N 
N 
N 
10 
N 
N 
10 
N' 

N 
N 

10 
10 
N 
10 
N 
10 
N 
N 

10 

10 
20 

10 
N 
10 
N 

N 

N 
N 
10 
N 
N 
20 
N 
N 
N 

N 
N 
N 
N 
N 
N 
N 
N 

10 

10 
20 

N 
N 
N 

N 

N 
10 
N 
10 
N 
N 
10 
N 
N 
N 

10 
10 
N 
10 
N 
N 
N 
N 

20 

20 
60 

10 
10 
N 
N 

10 
10 
10 
10 
10 
N 

•o 
N 
10 
N 

20 
10 
10 
10 
10 
10 
N 
N 



TABLE No. ld- PROXIMATE ANALYSIS OF COKING COALS USED FOR 
LABORATORY BLENDING TESTS WITH BELOW 10 SEAM COALS 

FROM THE JHARIA FIELD 

S•RIAL COLUKRY Sr:AK AsH V.M. F.C. c.J. Rr:au.RKS 
>lo. 

LOW VOLATILE COKING COALS 

1 Sijua 10 16·M 28·36 55·00 17 Sijua. liJ seam in gen· 

• do 16 18·80 26·32 56·88 15 eral gave better" re• 
s do 14 17·24 2.&·56 58·20 15 suits than coals from 

• do 14 13•88 23·0-1, 63·08 I5 other seams of the 
6 do I2 13·32 28·56 58·12 I5 same colliery. 

• do . .. I2 16·07 23·02 60·91 I6 
7 do ,. 14·60 25·30 60·10 I5 
8 Cboitodib'' 13,14&15 lfHoO 2ol·86 59·68 IO 
v do do • 19·14 2.a·76 56·20 I5 

10 Malkera ::: do 17·0.& 25·46 57·50 10 

MEDIUll VOLATILE COKING COALS 

11 Ramnagar Laikdih bottom 12·76 30·0-1 57·20 IO West Bokaro 9 S!'am 
12 do do 13·76 29·65 56·59 I6 gave ved poor re• 
IS Chanch Chanch 15·70 31·24 53·06 IO suits an therefore 
14 West Bok'~ro 0 17·40 2tH!O 56·40 IS w.s not used ;. 
I5 do IO 13·15 31·18 55·67 I5 most of the tests. 

HIGH VOLATILE COKING COALS ,. Murulidih llohuda bottom 12·76 35·56 51·68 I6 
17 Bhaldee ..• do 13·14 35·08 51·78 I6 

TABLE No. le-A LIST OF SELECTED "BELOW 10 SEAM" COALS 
FROM THE JHARIA FIELD WARRANTING WASHABILITY STUDY 

SERIAL COLI.IBRY SuM &: ARBA 
PROX. ANALYSIS (DRY) % 

No. 5KCTIOM Ash Vol. Fixed Caking 
Matter Carbon lodes. 

ASH CONTENT BELOW 20% 

1 E a! t Bauerla 7 Kusunda 19·48 19·36 71·16 ,. 
2 East Salanpur 9 Special Katras~arb 18·58 20·00 60·52 I2 • Khas Govindapur 7 Special do 19·40 20·22 60·38 IS • West Katras 7 Middle do 18·66 20·02 61·32 12 • East Benedih 7 sec. 4 Nawagarh 16·45 21·24 62·31 I2 • lsabeUa 7 Special Nudkburkee 18·0d 17·76 63·26 IO 
7 Harlpur 1 sec. 4 Dbanswar Dobari 

jharia 19·50 10·30 71·20 8 

ASH CONTENT OVER 20% & BELOW 25% 

8 Central Salanpur 9 Bottom Katrasgarh 22·24 20·10 57·6tl ,. 
• Central SalanP.ur • do 22·48 20·00 57·52 11 

10 Kbas Metbad1b • do 24·10 ..... 55·56 11 
11 North Akaskenaree 7 Middle do 2-1·86 19·64 55·50 11 
12 North Tetulla • do 22·0-i 19·46 58·50 11 
IS North Salanpur •.• • do 22·40 20·12 57·48 10 ,. Central Bansjora Khas 8 Teetulmari Chand~~ 20·04 22·02 57·U-i ,. 
IO Pandedih ... • do 21·84 20·36 57·80 IS 
IO Pure Selected Aogarpatra 8 do 24·40 20·24 55·36 11 
I7 Kbas Pandedih 8 do 23·84 19·20 56·96 IO 
IS Central Bansjora . 8 do 2.a·04 18·62 57·44 IO 
19 Central Bansjora 7 do 2-1·32 19·34 56·34 10 
20 Nicbitpur Special Kusunda 21·72 U~·OO 59·28 13 21 Sendra Bansjora 9 Top do 22·56 18·6-l 58·80 I2 
22 Ceotral Gararia fi .Top do 21·98 20·00 58·02 I2 2S Gararia 9 Special do 22·02 19·46 58·52 10 .. Pure Damuda 7bt&2nd Nudkhurkee· 

Kannatand 21·86 18·64 59·50 11 25 Pure Damuda 7 4th do 24·82 18·02 57·16 IO 26 Kalllhan jenagora • Tisra Jenagora 20·46 24·02 55·62 IS 
27 Tisra 8 do 23·02 21·74. 55·24 IO 26 Lower Upper jba.ria 8 do 2-&·34 20·14 55·62 10 29 Indian jbaria. 8 do 22·72 21·16 56·12 10 

ASH CONTENT OVER 25% & BELOW SO% 

•• Semira B:uujora Special Kusunda 25·98 18·64 55·38 12 
31 Gararla 9 Top &: bot. do 27·10 18·52 54·38 10 •• North Salanpur D Bottom Katrasgarh 26·00 19·57 54·43 13 •• Golakdlh D Tisra J enagora 25·20 20·66 54·U 11 

46 



TABLE No. 3a- PARTICULARS OF SAMPLES OF COALS FROM THE 

RANIGANJ COALFIELD 

SERIAL GRADE COLLIERY J<JN'D OF COAL SEAM 
No. 

I Perbclia Rubble Disherl{:~rll 

2 
3" 

Seet~ipur • 5 
Dish;rgarb • 7 
SodePur 8 .. . . • Dbe~o Main IO •• 11 
llebh'ani 12 

IS 
Bejdib 14 

15 
Berui'undia 16 

17 
Salt~~e IS 

19 
Pondib 20 

21 
Bank;imulla Poni~ti 22 

23 ~amuria Sl~~k 24 ripur-Poniali 
25 East Baraboni 
26 South Ease Baraboni .. 
27 Kbas Kajora KaJofQ 

28 jamhad Top 
29 

s~i: A Srip~~ 
jamh<.~d Oott. 

30 R{mine Pooiati 
31 

B~~ksimulla K~itbi 32 
3J Sel:·o Adja'i' Second n~~a 34 St~'am 35 Central Nandi Taltore 
36 seC A Damra H/mine Ghu!>ick 

37 
Set:' a ch~puikha~ Si~a 38 ste~m •• Ghusick Kusumdanga 

40 
sa't'pukuria St:;am Satp~kurla n ., se(A Begonia R/mine Begonia 

43 seto W~st Laikdib Kh'arbari .. 
45 Sel. A See tal pur Sanctoria 

•• seCB S:mc't'oria St~'am H~inal 47 
48 Patmohana R/Uline Bharatchuk 

49 Central Kajora Kajora Lower 

50 Kaj~;a Kaiora"Upper 
51 
52 se(u Samla Ramnagar Sam Ia 

58 Searsol~ EK~ra 54 St;;am 55 New Kenda Kcnda 

56 Jote janakikhas R/mine ChoWk.idanga 

57 foposi .. Topm.i 

58 Satl{ram Steam Sal gram 

•• ~ew Satgram N.!mine Bo~o:ra 

60 Kor~bad K~~ta 
61 
62 Badj'~a o;d;na •• 1 llombabal •• W. Jotedbemo 
65 I 

RaiP~ra Kali;~atl •• lll·B Gbusick 
67 Sel. B Kuardib 

47 



TABLE No. 3b-RESULTS OF ANALYSIS OF COALS FROM THE RANIGANJ COALFIELD 

Paox. AHALYIII SWKLUlfG TKST ULTUIATB ANALYSIS 
OM DRY BASIS 

5RRIAL DRY % TOTAL PHOS. CA.~JNG Koppers Ned~- FUSION RAMGE COJ.OVIl OP ASH Son•"· CALORIPIC 
No.• Moll• SUL· •• INDKX mann's OP ASH ... Carbon Hydro· Nilro- Oxygen VALU& IN 

Tuaa Ash Volatile Fized PHUR COAL """""' DeJ. C. POUlT ••• ••• B.Th.U.flb, 
matter Carbon % % lb./sq. in. De1. C. % % % % 

1 11·66 38·.ff .f9·90 0·274 0·094 12 Harm1ess 1200-1230 12,678 
2 10·&8 38·92 &0·60 0·286 0·092 IS 1210-1240 12,870 
3 3·0 H·28 38·10 47•62 

• 11•00 38·68 50·34 0·291 0·080 13 .. 1180-1210 12,780 • 3·1 10•6.f 39·22 50·2f· 
e ll·24 .38•08 .li0·&8 O·SJO 0·090 IS 11110-1200 12,731 
1 2·9 11·84 38•62 49·64 
8 16·16 37·09 <'/•10 0·820 0·088 11 .. 1216-1240 12,316o 
9 3·1 12·32 31·18 .f9·90 .. 

10 12·74 -38•_40 ~.&&sa. 0,..,. 0·070 12 .. 1220-1260 12,516 
11 3·· lf•lif 38·12 47·34 
12 12·20 38·58 .f9•22 0·270 0·0&8 IS 1190-1230 12,58Z 
IS 3·2 12•1-f 38·58 49·30 " ... .. 12·08 38·84 49·08 0·256 0·056 12. 1210-1280 12,610 

Q) ,. 3·· 12·12 88·44 49·44 
1G 10·90 39·5(1 49·54 0•264 0·068 13 1180-1220 ·• '\' 12,82$ 
11 3·3 13·34: 31·92 48·74 .. 
18 11·38 39·14 49·48 0·275 0·090 12 .. 1200-1UO 12,710 
19 2·8 12·14 38·12 49·74 
20 10·62 39·12 ~0·26 0·260 0·070 12 1100-1220 12,846 
21 3·0 11•96 38·46 f9·58 " 22 3·1. 10·81 38·8f, lt0·35 0·224 0·110 12 .. 
23 •·2 13·80 37·76 f8·f4 0·380 0·168 11 .. 3·3 11·30 3G·98 61·06 0·284 0·1U 12 
26 2·8 15·65 38·30 f8·05 0·430 0·128 10 .. 
26 •·8 12•18 38•16 49·66 0·4f6 0•138 10 .. 
!1 8·8 11•20 41·90 46·90 0·296 O·Of8 • 1290-1330 Buft 11,930 

28 0·8 12·02 40·54 47·44 0·302 0·059 2 .. 1280-1320 Pink 11,880 .. 0·1 15·44 38·G8 .f5·88 0·357 0·038 2 12f0 -1280 Buff 11,380 

so 2-8 14·76 33·42 51·82 0·398 0·236 9 .. 1·68 J.!.fO- _11_!0 .Jtr9,l!D 384, 87·f0 4•58 1•67 11·13 .. 2·9" 12·26" 37•18 50·58 0·364 0·1·a·e 11 .. 0·464 1250-1280 Reddish brown 60·70 4•82 1•61 U·35 

32 3·8 11·16 34·26 48·58 0·4~ 0·166 1 .. 0·39 1250-1280 do 3<0 65•09 .... 1•80 11·48 
• 10·06 33·64 50·f0 O·SOG 0·114 6 0·232 1250-1280 do 8f•'ll 6·09 1·55 12·28 33 3·6 

3t •·· •·8 1,.6·.~9 36·38 ~·12 0·373 0·120 6 0·37 1250-1320 do 66·04 .... 1•711 10•47 

• Refer to corresponding serial No. in Table No. Sa. N.C. - Non-coking. N.P.- No pressure developed. 



TABLE No. 3b-RESULTS OF ANALYSIS-OF COALS FROM THE RANIGANJ COALFIELD-(continued) 

PROX. ANALYSIS SWELL1NG TEST ULTIMATE ANALYSIS 
OM DRY BASIS 

SERIAL DRY % TOTAL Paos. CAKING Koppers Nedel- FUSION RANGE COLOUR OP ASH SOPTEN· CALORIPIC 
No.• Mots- SUL• ... btou: mann's OP ASH lNG Carbon Hydro- Nitro- Oxygen VALUE llf 

TURE Ash Volatile Fiud PHUR COAL """"'" Deg. c. POINT ••• ••• B.Th.U./1 •• 
J<l •• ~, matter Carbon %. % lb./sq. io. Deg. c. % % % % 

35 5·55 16·67 30·60 62·73 0·40! O·lfO e Harmless 0·33 1220-1290 Cream 1·50 
so 8·5 15•68 35·22 49·20 0·307 0·118 6 0·39 1230-1260 Brick-red 858 63·48 4•18 1·58 14·87 
31 c·o JlHU 37•12 47·&4 0·255 0·124 6 0·12 1240-1260 a .. wn 85·l4 •·os 1·81 12·7· 
S8 8·6 16·20 Sf·9.J. 48·86 0·357 0·083 6 " 

N.P. 1290-1330 do 60·66 4•61 1•47 16·80 

89 C•C 16•08 ..... 49·58 0·401 0·047 • 0·88 318 65•65 4·78 1·54 11·55 

co C·9 19·20 33·12 47·68 0·276 0·040 c " 
0·68 1340-1400 Reddish·btowa 61•86 4·64 l·CS 12·65 

Cl C•B 17•22 34·1· C8·6C 0·351 0•088 • N.P. 1280-1330 Cream 1•80 .. 2·C 13·30 29·06 57·64 0·408 0·100 13 0·85 1390-1430 Reddish-brown 1·76 
cs 1•0 14•20 28•07 57•73 0·760 0·060 18 .. 0·73 .. 1·8 25·&3 27•71 f,6·76 0·408 O·OU 1 " 

1380-1420 White 858 60·00 4•48 1·16 8·48 
C5 1·8 1ol·52 Soi·CM 51·4· 0·32-f. 0·088 12 .. 0·97 372 68·ll 4•70 1·71 10·64 
co 2·05 15·08 3f,·64 50·28 0·320 0•090 ,. .. 1·08 

..... C1 1·50 19·90 32·28 47·76 0·387 0·07, c .. 890 62·79 4•54 1·73 10·69 

"' C8 2·8 U·06 3-I.·IU 61·80 O•o&U 0•168 c .. 1·70 1220-1250 Light brown 388 69·81 •·81 1·78 9·59 
C9 5·8 12·70 38·48 50·82 0•337 0·059 N.C. N.P. 65·98 6·15 1·39 14·44 
50 0·8 11·98 36·24- 61·78 0·32-f. 0·052 .. 1390-1420 Reddish-brown 1·70 
51 •·c 12·8f, 36·86 50·80 0•322 0·065 N.P. 87·97 5•25 1·50 12•12 
52 9·5 14·68 32·64 52·68 O·t42 0·080 8 <15 M·22 4•37 1·79 14·52 
58 10·0 13·88 34•80 62·32 0·468 0·052 N.C. 1300-1330 Cream 1·7· 
6C C·5 14·24 37·().& f,8·72 0·289 0·084 • .. N.P. 393·6 68·16 6·05 1•SC 12·93 
55 8·8 15·80 33·02 61·18 0·470 0·070 • .. 0·19 1280-13tl0 Light brnwn 1·64 

•• 5·8 16·f,3 36·63 46·9· 0·460 0·179 1 .. 0·28 1200-1250 G,.y 
51 5•1 16·64 33·64 50·12 0·436 0•162 e 0·95 1300-1330 Deep tream 880 6-1·21 4·61 , ... 13·48 
88 8·& 18·28 33•76 49·97 0·291 0·0..8 8 0·35 1300-13ol0 do 895 85•63 6•92 1·84 11•34 
59 C·2 17·82 Sol•30 48·08 O·f,28 0·028 1 0·31 1350-1380 c ..... 870 63·10 4·85 1·60 12·40 
60 •·8 15•87 :n·uJ 63·17 0•530 0·070 • .. 0·12 1250-1300 Brick-red 1·6C ., 2·C 19·70 31·9f. 48·96 0•870 0·028 • .. 0·35 1380-U20 G"y COB CIS•U •·53 1·42 10·05 
02 •·2 22·50 28·88 ol8·87 0·800 0·173 • 0·16 1240-1320 a .... 
8S . 1~~ 16·88 .28•12 69·62 0·428 0·281 10 O·&ol 13f,0-1390 White 1·25 
oc 5·1 24·46 31·20 «·28 0285 0·095 N.c. .. N.P. 58·48 4·41 ·l·:s.., 11·00 
05 9·C 19·67 32·98 47·27 0·570 0·050 N.r. .. 1370-U10 Reddi&h brown 1·o&5 

•• 3·0 37·8.& 19·46 42·68 0·225 traca c .. 351 52·65 8·68 1·05 4·78 
81 C·O 14•00 87·20 <8·80 0•3&0 0•18.& c 0·078 1210-1280 

• Reier to conaponding serial No. in Table No. Sa. N.c. - Non-coking N.P. =No pressure developed. 



TABLE No. 3c- RESULTS OF SCREEN ANALYSIS OF.RANIGANJ COALS 

0VF.R BETW~I::N HETWEE~ Bi>TWI::EN Bt.:TWEI::N BETWEEN BJ::TWEES BELOW 
2'" SC'RI'EN 2. & 1'" 1'" & , .. I' & I' I" & I' j'" & 30 WESH 30 & 60 MESH 60 WI::SH s,, (OLLII:!RV St:AW ~~ ,---"----., ~ ,--~ 

No. \\'t. A•h CI Wt. A•h Cl Wt. A•h Cl Wt. Ash Cl Wt. A•h Cl \\'t. A•h Cl Wt. A•h Cl Wt. A•h Cl 
" 

,. 
% " % % " " o; " 

,. 
" 

,. 
" " 0 ,, ,, ,, ;0 ;0 ,, ,, ,, ,, ,, ,, ·' ,, 

1 Sripur Poniati ].1·50 lO·lW H·llO U·7U 16·00 22·10 18·50 15·80 12-UU U·-UJ 15·tKI 13·t!O 2·50 15·22 7·fKI :!2·58 
2 do do 38·511 li·M -11·00 li·S-1 15·50 11·00 2·25 12·76 0·75 li·SO 1·25 ll·211 0·25 10·14 11·50 17·16 
a Banksimulla Kolthi l!HlO 20·2-l 16·66 15·76 17·07 18·40 ll·66 17·60 11Hl3 J.I•SU 1-1·56 ll·U 2•Wo! 11·20 12·1-l H\·40 • do do 2-&·110 H·56 26·00 Hl·SS 13·00 16·74 U·50 17·62 8·00 16·32 2·511 13·00 2·511 15·28 .a-r.n :!2·6-1 
5 Adjai Second R:ma 29·00 19·26 20·50 lS·0-1 )5•1Kl 19·56 •.. - 11·50 16·60 8·01) 1-1· 72 U·5U 13·0-1 2·00 13·5-1 -l·liU 11HJ4 
fl Central Nandi Talton• 4:HJO 16·56 • 33·00 16·28 5 8·00 18·~0 5 4·50 15·64 6 ~·Oft 13·00 • 5·011 11·40 6 1·50 17·U 5 2·011 :!lH\4 ~ 
7 Damra Ghusick 4tl·OO 17·20 3{).(}1) 10·70 9·00 17·24 5·00 liHIO 3·011 12·110 2·00 8·62 1·00 8·06 1·tKI H·26 
R do do 42·12 14·00 24·73 15·411 12·73 14·58 7·34 13·58 4·31 12·114 5·55 0·78 1·07 11·08 2·tr, 11'"1·20 
ll Chapuikba's Ni~a 1-l·Oil 13·5~· 2'6·00 11 ·80 24·50 15·04 14·011 15·02 7·50 15·76 0·50 12·04 1·511 13·40 3·()0 1U·84 

10 Ghusick Kusundan~~·· 28·50 ]~·HI 48·00 16·00 12·50 17·00 5·0tl 16·80 2·50 13·8/i 2·50 10·74 0·50 10·20 O·&U H·60 
11 do do 45•00 17·20 25·00 17·34 15·00 18·66 6·00 17·48 o&·OO lli·84 3·50 12·50 0·50 13·78 O·f1ll 10·04 
12 Satpukuria Sntpukuria 55·00 15·02 ... 27·00 23·50 8·00 18·80 3·00 J5·50 2·00 15•UU 3·0() 10·o&2 0·50 10·52 1·50 17·3() 
13 nesonia Begonia 211-:m 12·00 ... 25·50 15·10 ... 21·00 14·22 ... 10·()() 13·32 ... 5·00 12·00 6·2[1 11·611 ... 1·011 10·45 ... 1·75 17·02 ... 
.. 0 do :.m·OO 12·16 12 24·011 17·02 12 19·00 15·00 12 14·00 14·06 13 7·50 12·68 13 0·011 11·78 14 2·00 14·76 10 1·011 17·06 s 

"' 15 WE'st Laikdih Kharbnri StHIO 22·10 ... 41·00 2I·ll8 ... 17·00 21·70 ... 4·00 15·74 1·2fl 22·80 0·25 11·20 ... 0·25 17·14 0·2[, 10·40 
0 16 Seetalpur Sanctoria 8·00 J3·00 ... 17·50 14·20 ... 22·50 15·30 ... 18•50 14 •OU ... 10·50 8·98 ... 13·50 8·30 ... 2·511 20·28 ... 7·0U 28·00 ... 

17 do do 15·1Jtl 15·08 H 10·00 15·56 ].1 15·25 15·22 14 14·25 12·40 15 ll·50 12·20 15 14·60 12·84 15 5·25 23·46 0 5·25 27·06 7 
1~ San('toria. Ha.tnal 0·50 22·80 ... 48·50 20·70 24·00 20·94 8·50 19·20 •·oo 16·44 ... 4·00 14·36 ... 1·00 13·20 ... 0·50 17·42 ... 
19 Patmohana Dharatcburk' 32·011 UI··IO ... 23·50 17·20 0·50 16·00 8·00 18·28 7·00 4·40 11·50 11·92 2·50 12·96 6·110 '!2·10 ... 
20 CE'ntral Kajora ::: l<ajora Lower 35·00 12·12 ... 45·00 14·20 ... 14·50 11·48 3·50 10·80 1·00 9·42 0•50 4·(16 0·25 0·84 0·25 12·18 •.• 
21 do do 22·50 ll·52 ... 17·00 12·84 22·00 11·88 15·50 11·60 10·50 9·110 8·50 8·50 1·50 10·20 4·50 15·16 
22 Kajora Kajora Upper tHlO 16·10 ... 28·50 14•10 25·50 13·62 18·00 13·30 10·00 9•[14 9·00 8·70 1·00 9·70 2·00 17·20 
~ Sanda Hamnag~~· Sanda ~U·OU 14·1'10 ... 21·50 15·40 8·50 15·84 6·00 15·10 6·00 11·:12 7•[10 10·70 0·50 13·20 1·00 19·56 
2.1 do do 25·75 13·41'1 13·50 13·00 15·50 14·56 17·75 13·34 ll·5(1 10·511 6·75 12·12 1·50 14·88 7·75 ~2·00 
25 SearsolE' Egara 30·011 12·811 ... 44·00 13·40 13·00 14·2.1 ... 6·00 12·82 ... 2·50 9·911 2·50 9·20 0·50 9·68 ... 1·511 16·UO 
211 New Kenda Kenda 26·75 16·ltl ' 28·50 17·58 • 17·50 17·42 ' 11·75 13·02 6 7·011 10·48 • 5·75 11·10 6 1·00 13·60 7 1·75 20·66 • 
27 {ote Janaki Khas Chowkidang;· 44·011 loi·S.I 5 38·00 1D·U6 5 11·50 21·14 5 3·00 16·06 6 1·50 15·00 7 1·00 11·:!0 7 0·50 14·38 • 0·511 22·36 ' 2S oposi Toposi .10·00 13·60 ... 34·00 16·56 11·00 16·20 5·50 15·70 3·50 8·04 5·00 10·88 0·50 13·110 0·50 18·60 
29 Salgram Satgram 43·50 17·30 ... 31·50 17·24 1.1·00 16·60 ... 5·00 14·10 2·50 11··10 2·50 9·22 ... 0·511 12·12 0·50 19·10 
so New Satgram Bo,2'ra 18·511 19··10 ... 34·00 18·.111 ... 18·00 22·50 ... 12·00 211·28 10·00 15·HI ... 6·00 14·.18 ... 0·50 17·80 ... 1·00 23·00 
31 do do 23·00 11!!·711 • 32·00 20·3tJ 6 14·50 19·68 6 11·.10 H~·20 7 9·00 13116 7 6·00 12·04 " 1·00 13·98 • 3·00 21·62 
32 Korabad Kasta 17·5<1 :!0·60 ... 51·00 21·66 ... 14·50 22·46 ... 7·50 10·40 3·511 17·80 ... 4·00 17·64 ... 0·50 17·011 ... 1·50 24·20 ... 
33 do do 25·00 22·80 • 22·50 23·68 • H·OO 18·98 7 11·00 22·34 " 6·00 10·79 0 10·00 10·96 10 2·00 23·46 7 8·50 31·83 2 
3" Badjna Badjna 34·00 15·&1 8 20·00 14·26 8 22·50 16·56 " 11·50 17·78 10 3·011 16·60 11 2·50 14·08 12 1·50 15·34 10 5·00 21·2~ 8 
35 West )otedhf'lll~ .. Dombabal 14·00 22·06 NC 26·00 2S·92 NC 1U·50 28·20 NC 10·00 25·16 NC 8·011 18·0.& NC 2·50 13·20 NC 2·00 10·40 NC 8·00 ~m·80 NC 
86 do do 35·00 21·16 H·OO 23·H " 

15·00 21·76 " 
12·00 18·16 U·OO 13·24 0·00 15·22 1·00 14·38 " 8·00 36·34 

37 Rajpura Nalimati 59·00 20·60 .::. 21·00 30·20 ... 11·00 So&·SO ... S·Otl 35·00 . .': 0·50 33·011 0·50 30·10 0·50 30·70 4·50 37·00 ... 
38 Kuardih Ghusick 31·00 5·46 5 21·00 13·00 5 25 50 13·78 6 12·50 14·36 5 5·00 11·5-1 5 4·00 0·08 5 0·50 11·78 8 0·50 2-l•S.f, ... 

CI = Caking lndex. NC = Non·cokinp: 



TABLE No. 3d- SUMMARY OF RESULTS OF LABORATORY BLENDING TESTS WITH RANIGANJ COALS 

P'ltoxniATE ANALYSIS I DRY ) % BLENDING Tt:sT R~tSIJLTS WITH (OKING CoALs• 
SERIAL Cou.IKRY SEAM ColuNG JlRoPRRTJKS 

Tata's No. & CAKING INPF.X Low Volatile 
A'h Volatile matter )tixl'd ~ 

Charging Sijua Choitodih Malkera 

1. DISHERGARH & PONIATI SEAMS 

Sc.-etalpur Dishergarh 10·54 to lt ·00 39·22 to38·66 Fair cokinlt' -t3 60 611 50 66 

.. Di~hrr,~::arh do 11·24 to ll·St 38·08 to 3R·52 -13 '" 50-60 '" '" • Methani ... do 12·H to 12·20 S8·5U to38·58 -13 'O 50-60 <O 50 

t Bl'rmnnda rlo lO·IJO to 13·:U :m·56 to 37·02 -t3 60 60 66 60 

5 Parbdia ... do 10·58 to 14·28 38·02 to38·10 -13 60 66 60 60 

" Dht'mo Main do 12·74 to 14·5-1 38··l0 to 38·12 Semi-coking - 12. 50 50 <O <O 

' 7 Bejdih do 12·0!~ to 12·12 38·8.& to 3S·H ... -12 50 50-60 50 50 .., • Salton! do 11·38 to 12·1-l 3\l·H toSS· I~ -12 50 50-00 66 flO 

ll Pondih do 10·62 toll·96 30·12 to 38·-!6 -12 50 50-60 60 66 

to Sodl'(lllt ••• do 15·16 to 12·32 37·09to37·71'\ -11 Lt"u than -tO -10 or bt>low Below -tO 

11 Banksimulla Poniati 10·81 38·8-t -12 36 30--10 311 30 

t2 Sripur Poninti t do ll·36 to U·76 33·-!2 to :17·111 -0112 30 20--10 <O 30 

13 J:unuria ... do 13·80 37·76 -11 20 20-30 30 20 

u F.ast Bar ..... boni do 15·05 36·30 -to 20 20 20 20 

to South·east Raraboni do 12·18 3~·16 -to 20 20 20 20 

• Th(' figu~ indkate the maximum pe~ntage of the tHt coals usable in blends with coking r.oalo; to yield satisfactory coke. - """ Table No. Se for the analysis 
of coking coals. 

• t Also with Ull'dlum volatile I.aikdih 30 p<"r cent. 



TABLE No. 3d- SUMMARY OF RESULTS OF LABORATORY BLENDING TESTS WITH RANIGANJ COALS- (continued) 

Saau.L Cot.LI&aT 
PROX:UU,TE ANALYSIS (DRY) % 8LaMDHl0 TUTS WITH COKING COALS• 

Su.111 CoKING PROPERTn:s 
No. & CAKING IND&JI: 

Ash Volatile matter Tala's Low vot. Med. vol. High vol. 
M.C. 

2. SEAMS OTHER THAN DISHERGARH & PONIATI 

16 Seetalpur Sanetorla U·52 to 15·08 8f•Oi to 34·64- Semi-coking - 12 30-t.O(a) SO(a) t0-50( a) S0-40(a) 
17 Bad jan ... Badjna 16·86 23·72 .. -10 20 20 so 20 
18 Banksimulla Kaltbi 17·16 to 16·06 St·26 to 33·5f Poor coking - 7·6 10 10 2Q-30 20 
19 West Laikdih Kharbarl 25·53 27•71 .. - 7 20 20 so 10 
20 joto Jankikbas ChoW'kidanga 16•4S 36·63 .. - 7 20 10 so 20 
21 New Satgram Bogra 17·62 to 16·67 34·30 to31·16 -7-6 20 20(b) 20-30(b) 20 
22 Korabad Kasta 19·70 to 22·50 28·83 to31·94 • 10 10 20 
2S Damra ... Gbu!iick 15·58 to 15·0-l 35·22 to37·12 • 10-20 10-20(c) 20-30 10-20 

•• Satpukuria Satpukuria 17·22 34·14- • 10 10 2G-30 10 

•• New Kenda Kenda 16•80 33·02 .. • 10-20 10 20-30 10 
26 Toposi ... Topos{ 15·64 33·64 .. • 20 20 so 20 

"' 
27 Central Nandi Ta.ltorc 16·67 30·60 • 10 10 so 20 

..... 28 Chapulkbas Niga 18·20 34·94 .. • 20 20 so 10(b) 
29 Ghuslck Kusunda(ijt'a 14·08 to 10·20 34•S4 to 33·12 ... _,,. 10 10 20-30 10 
so Kuardlh ... Gbusick U·OO 37·20 .. • • 10-20 10-20 20-30 10-20 

S1 Adjal Second Rana 16·50 35·38 • 10 10(d) so 20 
S2 Sanctoria Hatnal 10·06 S2·28 • 20 20 so 20 

ss Patmobana Bharatcbuck U·06 34·6-l " • 20 lO(a) so 20 

8< Searsole ... Egara H·2" S7·0· ' 10 10 so 20 

96 Rajpura Kalimati No blending test done due to high ash content. 

96 Samla Ramnagar Samla H·88 32·64 .. s 10 10(d) so 10 

97 Satgram ... Satgram 16•28 33•75 .. - s 20 10-20 so 20 

38 West Jotedhemo Bomba hal 24•46 to 10·67 31•26 to32·06 Non•coking 20 10 so 20 

so Central Kajora Kajora Lower 11•98 to 12·70 S6·24 to36•48 .. 10 20(d) 20-30 20 

•o Kajora Kajora Upper 12·84 36·86 .. 10 10 30 10 

41 Khas Kajora Kajora 11•20 41·90 Not done lD-20 10 10 .. Khas Kajora jambad Top 12•02 40·M .. .. 10-20 10 10 

<S Khas Kajora jambad Bottom • 15·44 38·68 .. 10-20 10 10 

(a) Possibility of utilizing SO per cent of the coal confirmed by semi·la~scale test. See Table No. Sf.- (b) PossibilitL:f utilizin:f; 15 per cent of the coal with 85 per cent 
of Sljua mixed seam and 20 per cent of the coal with 80 per cent of the "kdib coal confirmed by semi-large-scale test. Table f.- (c) Possibility of utilizing 20 per 
cent of the coal conlirmed by semi-large-scale test. See Table Sf.- (d) Possibility of utilizing ]5 per cent of the coal confirmed by semi-large-scale test. See Table 31. 

• The figures indicate the muimum percentage of the test coals usable in blends with coking coals to yield satisfactory coke. See Table No. Se for analysis of coking coals. 



TABLE No. 3e-PROXIMATE ANALYSis OF COKING COALS USE~ iioa LABORATORY BLENDING TESTS 

·' WITH RANIGANJ COALS 

S•a•.u. Cou.1•av 
PROX, AKALYSIS ( DJtV) % 

Sx.uc CAICIMQ 
No, Ash Volatile Fixed IKDICX 

matter Carbon 

1 Ml:r.ed Charging Coal 18·9ll 26·48 51·80 10 Used with Poniatl seam coals. 

2 18·00 25•34 58•65 16 Used with Dlsbergarh seam coals. 

8 17·80 ~·ZT 57•13 U/15 Used with Ranlganj coals other than Disbergarb & Poniati seams. 

4 Sijua u 16·18 23•08 80•7, 15 Used with Raniganj coals other than Disbergarh & Poniati seams. 
5 .. .. 13·82 28·56 58•12 15 Used with Kajora, jambad Top and Bottom seam coals, 

• .. u 17·24 24·56 58·20 15 Used with Kajora, Jambad Top and Bottom seam coals • 
7 .. u U·U 25·10 60•68 16 Used with Disbergarh seam eoaJs. 

8 u 15·80 22·88 61•32 16 Used with Pooiati seam coals. 

• 16 18·M 28·88 55·00 17 Used with Kajora, Jambad Top and Bottom seam coals. 

VI 
10 10 18·80 27·5t 58•68 17 Used with Disbergarb seam coals. ... 11 18 17•48 28·40 56•12 16 Used with Poniati scam coals. 
12 .. 12, 13, u.. 15 15•78 21·14 82•10 U/15 Used with Raniganj coals other thaD. Disbcrgarb & Poniati scams. 

13 lolalkcra 13, 14, 15 17·0j 25·46 57•50 16 Used with Kajora, jambad Top and Bottom scams. 

u 13, U, 15 16·12 24·72 59•16 16 Used wi,!h Dishcrgarh seam coats. 
15 u ~~. is 15•65 2f·78 59·57 16 Use"(f with Poniiltl seam coals. 
10 Cboitodih 13, 14, 15 15·46 24·86 59•88 16 U$Cd with Kajora, jambad Top and Botton scams. 

17 13, U, 15 U·OO 24·78 60·32 16 Used with Dlsb.ergarh scam coals. 
18 .. 13, U, 15 14·80 96·02 59·38 10 Used witb. Poniati Scam coals. 
1~ West Bokaro ~ 17·<0 26·20 56•40 lS Used with Kbas Kajora eoaU. 
20 10 13·15 31·18 55•67 15 Used with Kbas Kajora coals. 
21 Ramnqar Laikdib Bottom 11·76 30·0j 57·20 10 Used with Khas Kajora eoals. 
22 Laikdib L&ikdib Deep 13·89 27•05 59·06 16/17 Used with RanlganJ coals otbet than Disbergarb & PolliaU seamJ, 

2S Cbaneh Cbaneh 15·70 31•24- 53·06 10 Used wttb Kajora, jambad Top and Bottom seams. 

h Murulldlh Mohuda Bottom 15·40 35·46 49•14 15 Used with Kajora, jambad Top and Bottom seams. 

25 1S·75 34.·85 51·89 15 Used with Raniganj eoa1s other than. Disbergarb & Poniati seams. 
zo Bbatdee 1Sol4 85·08 51·78 10 Used with Kajora, Jambad Top and Bottom seams. 



TABLE No. 3f- SUMMARY OF RESULTS OF SEMI-LARGE-SCALE TESTS CARRIED OUT WITH RANIGANJ COALS 
(THOSE GIVING SATISFACTORY OR FAIRLY SATISFACTORY RESULTS) ALONG WITH RESULTS OF ALL 

LARGE-SCALE FULL OVEN TESTS 

SL. ExPT. 
No. No. 

2 H-45 

S R--l7(a) 

4 R-52(a) 

5 R-40 

0 R-40 

7 R-37 
8 R-H 
0 R-65(b) 

10 R-41 

11 R·-l2(a) 

12 R·40{b) 

13 R-25 

U R-61(a) 

15 R-60 

16 R-56 

17 H-23 

18 R-62 

19 LS-St 

20 LS-t 

21 LS-5 

22 LS-6 

Sri/'l.r 
Sijua 12 Seam 

Sritmr 
Sijua Mh:ed Scam 

SriP•, 
Laikdih 

Adjni Seeoml 
Sijua Mixed St>am 

Damra 
Sijua Mixt'd Scam 

Cllapuik,.as 
Mumlidih 
Begonia 
Bcli:'onia 
Be'l'onia 

Stttalp,, 
Sijua Mixt'd St'am 

Sutalp11r 
Laikdih 

Sutalpru 
M. C. Coal 

Palmohana 
Sijua 12 Seam 

Cmlral K ajora 
Sijua Mixcd St'am 

Cmtral Kajora 
Laikdih 

Samfa RamHa~:ar 
Sijua Mh:ed St>;un 

Nrw Sattram 
Sijua 12 St'am 

Nt11) Salgram 
Laikdih 

Stdalfm,. 
Mixed Char~ing Coal .•. 

Bet_onia 
M. C. Coal 

Badj,Ja 
Laikdih 
Brgonia 

PRO:(, ANALYSIS OP 
THH BLEND-% 

PERCF.NTAt.E ~----~---'-'---~ 
OF Moisture Ash Vol. 

BI.END malll'r 

15/85 

20/80 

20/80 

20/SO 

20/80 

20!~0 
triO 
100 
100 

30/70 

30/70 

30/70 

15/85 

20/80 

20/80 

20/80 

15/85 

20/80 

30/70 

30/70 

30/70 
100 

1·00 

2·25 

2·50 

2·60 

3·20 
3·(10 
4·10 
1·20 

3·00 

2·25 

2·80 

1·60 

3·30 

4·30 

4·25 

1·80 

3·ii5 

6·10 

3·70 

4·32 
2·70 

15·78 

U·76 

13·82 

15·16 

U·S-1 

15·ll2 
l4·1H 
U·34 
U·l\2 

15·46 

13·82 

17·62 

16·10 

1.1·44 

12·70 

U·50 

16·50 

U·OO 

16·76 

17·42 

14·31 
15·60 

2-1·30 

25·96 

30·28 

25·70 

26·10 

3-l·2S 
20·32 
2..q·64 
28·12 

26·24 

30·28 

27·40 

2-1·38 

2-1·32 

30·10 

2fi·68 

24·28 

20·26 

28·10 

25·21 

26·52 
20·48 

CAKING 
IsnEX 

1S 

13 

H 

1S 

12 

12 
1S 
12 
lS 

13 

H 

13 

1S 

H 

12 

13 

15 

15 

13 

H 
IS 

Paox, ANAL\'SIS 
OF COKE ( DR\' ) 

~--"-------> 
Ash Vol. 

matter 

21·30 O·OS 

10·30 0·96 

18·42 1·110 

19·0.&, 0·85 

19·3-1 0·82 

22·00 1·00 
20·02 0·04 
20·10 1·14 
20·42 1·12 

20·20 1·04 

18·92 l·ll2 

23·6.&, 0·116 

22·30 0·02 

21·80 0·05 

17·12 1·46 

18·86 1·04 

21·00 0·86 

19·00 0·80 

23·08 0·82 

23·45 0·82 

18·85 0·56 
21·88 O·Kli 

PnYSICAI, TEST OF COKE 

Shatter 
Test 
Index 
2"/ll'" 

78{92 

17/01 

76/92 

76/02 

73/80 

78/118 
76102 
80/112 
84/06 

72/87 

70{110 

70/82 

62/84 

82/116 

66/00 

70/88 

74/Sg 

76{92 

7.')/02 

80•3/93·6 

71·3/80·6 
84·5/04·35 

Hnvcn's 
Test 

Stability 
on 1'" 

61·36 

50·50 

50·00 

31·81 
47·73 
43·18 
59·01) 

50·00 

54·01 

40·01 

61·36 

50·00 

47·73 

45·46 

63·63 

47·73 

50·00 

57·57 

46·07 
48·86 

Breslau''i 
Tc.;;t 

Total on 
40 mm. 

84·00 

8.&,•00 

78·00 

78·110 

80·00 

80·50 
83·00 
70·50 
80·00 

80·00 

78·00 

80·00 

82·00 

70·00 

81·00 

81·00 

82·00 

83·00 

80·70 

80·30 

75·00 
80·50 

(a) High stability, fairly satisfactory result. (b) Confirmed by large-scale test. 

• R = Experiments carried out in the Russell Oven. 
t LS = Experiments carried out in the full-size commercial ovens. 

QUALITY 
OF C'OKR 

Hnrd 

Hnrd 

Medium 
Hard 

Hard 

~oh-d."Hard 
Hard 

.. 
Mrd. H..rd 

Hard 

.. 
Med. Hard 

Hard 

.. 
Mcd. Hard 

Hard 

POROSITY 

% 

.f.6·7G 

50·76 

40·20 

50·00 

48·71 

50·52 
47·110 
49·74 
46·11 

40·7' 

48·30 

47·50 

H·30 

48·43 

-18·)4. 

48·71 

44·00 

40·-48 

45·45 

41·09 

4t·13 
45·27 



TABLE No. 4a-PARTICULARS OF COALS FROM THE CENTRAL 
PROVINCES (INCLUDING KOREA & REWA STATES) 

SERrAL 
No. 

1 
2 
3 

• 
5 
6 
7 
8 
9 

10 
11 

CoLLIERY 

jhagrakhand 
Jhagrakhand 
Kurasia 
Kurasia ( Rfmine ) 
Kurasia 

do 
do 
do 

Kurasia ( R/llline } 
Newton Chikli 

do {Rubble) 
12 Palachoury 
IS do ( R/mine ) 
14 New Chirmiri 

( Pondri HiU) 
15 do 
16 New Chirimiri 
17 . New Chirimiri 

Hingir Rampur 
18 Rakhikol 
19 

29 

21 

22 

.. 
2< 

25 

Hirdagarh 

Sasti ( H.E.H. the 
Nizam's State) 

Rajur 

Damua 

Kalichbapar 

Burhar ( Rewa State} 

Umaria (Rewa State} 

PARTfCULARS OF THE SEAU 

Number Thickness Extent 

jhagrakhand 
jhagrakband 

3 
Pench Valley 

1 
• 2 

2 
Gorgbela 
Pench Valley 

do 
Bottom 

do 

Pondri Hill 

3'-6"' sec. 
B.I. sec. 

B.I. sec. 

Abt. IU' 

34'·11"' 

7'·4!"' 

11!' to 12' 

Ill' to 12' 

U' 

Over 4H acres 

Not stated 

2100 ft. along the 
Dip & 4000 ft. 
along the 
Strike. 

589 · 5U acres 

3,788,7"-4 acres 

No.2 Sm. 6'-7"' Throughout 
No.3 Sm. U'-11" South Rewa State 

55 

SECTfOH PROU WJUCH 
SAMPLE TAKEN 

Full thickness of the seam 
without any rejection. 

Sample representative of 8'·6'"' 
of bottom scam only, ex· 
eluding a total of 0"' of shale 
bands. 

Full thickness of the seam 
excluding 7 bands of iron 
J?vrites-Dip 31 SL oR lUL 
iN). · 

From 8'-3"' of the lOwer portion 
of the scam ( as Is being 
extracted in the 1st working 
stage) leaving out a shale 
band of 6"' width ). 

From 8'-S"' of the bottom seam 
( as is being extracted in 1st 
working stage leaving out a 
shale band of ., .. width ). 

From the entire seam-foot by 
foot, excluding a shale band 
of U"'. 

Mh:ed sample from tho two 
seams, representative of the 
production of the colliery. 
Collected from picking belt 
on the surface. 



TABLE No. 4b-PROXIMATE ANALYSIS, ETC., OF COALS FROM CENTRAL PROVINCES 
(INCLUDING KOREA & REWA STATES) 

PROXIMATE ANALYSIS-% TOTAL 
SL. r:c:-:----~--::---':.__, SUL• 

No.• Mois· Dry PHUR 

Pnos. ... 
COAL 

CAKING 
INDEX 

1 

2 

3 

• 
6 

6 

7 
8 

• 
10 
11 

12 

18 

u 
16 
16 
17 
l'8 
10 

20 

21 .. 
23 .. 

ture % 
Ash V.M. F.C. 

% 

4·60 13·24 33·60 53·26 0·480 0·010 N.C. 

3·80 15·06 31•02 52•12 0·464 0·012 4 
N.C. 

1 

3·00 
6·20 

8•80 

18·16 34•40 

16·84. 34·08 

0·60 37·00 

49·44 0•359 

40·08 0•368 

53·40 0·685 

0·012 

0·010 

0·014 2 

8•50 ll·26 40·30 48·44 0·700 0·038 s 
6·00 12·02 38•80 49·68 0·535 0·078 2 
5·40 11•28 33·64 55·08 0·564 0·104 N.C. 

7·07 16·45 32•01 51·64 0·398 0·025 

4·80 17·70 38·10 44·20 1·685 0·034 

4·20 20·12 36·00 43·88 0·920 0·011 

4·20 17·60 33·10 49·40 0·600 0•011 
3•80 38•50 27·23 34·27 0·328 0·027 

4'80 22·32 28·66 49·02 

5•60 11•00 34•82 63·58 

6•60 17•05 31·84 51·11 

18·84 34·94 46·22 

2•70 20•56 28·30 51•14 

2·10 20·76 32•46 46·78 

0·384 

1·104 

0·260 

1•730 

0·398 

10•80 
16·00 

3·80 
2·95 

7·30 

13·80 

16·92 

14·15 

18·47 
16•86 

35·90 

35•12 

30·31 

29•59 

34•46 

50·30 1·060 

ol7·96 0·985 

65·54 0·740 

61·94 0·700 

48•68 0·448 

Traces 

2 

0·012 N.C. 

Traces 13 
0·0.10 . 0 

Traces N.C. 

0·020 11 

0·03 11 

Traces N.C. 

25 10·30 18•60 28•70 62•70 0·273 Traces 

SWELLING TEST 
,..----~,.,-.,.-,--,,..., FusrON RANGE 

Nedelmann's OP AsH 
COLOUR OP ASR 

Koppers 

harmless 

.. 

.. 
.. 

Pressure DEo. C. 
lb.jsq. in. 

0·58 

No press. 
developed 

.. 
0·31 

0·66 
No press. 
developed 

.. 

1390-1430 Bd.ck·red 

1390- 1420 Cream 

1250-1280 

1370-1400 

1410-1440 

Reddish·brown 

Brown 

Pinkish 

1400- 1450 Pink 

1380- 1430 Brick-red 

1330 - 1360 Pinkish 

1410-1430 

1220-1250 

1230-1270 

1380-1420 

1260-1300 

1420-1460 

1130-1170 

Above 1430 

1370 

Over 1400 

1380-1430 

Over 1460 

Over 1400 

1340-1370 

Over 1430 

Reddish-brown 

Brick-red 

Grey 

Buff 

Cream 

Brick-red 

Brown 

Pink 

Reddish-brown 

Brown 

Greyish 

White 

Brown 

Brown 

Cream 

Over 1400 White 

• Refer to corresponding serial numbers in Table No. 4a. 
N.C. ""' Non-coking. 

ULTIMATE ANALYSIS ( DRY) 

Car· 
bon 
% 

Hydro
gen 

% 

not done 

.. 

Nitro
gen 
% 

67·88 4•70 1·46 

not done 

64·37 

65-16 

62·00 

.. 

4·48 

1·37 

1·46 

1·39 

1•44 

1•44 
1•50 

1·44 

Oxy

••• 
% 

0·19 

7·91 

7·51 

13·78 

60·82 4·72 1·13 16·95 

B.Tu.U. 

-11.D20 

11,530 

11.240 

11,760 

12,240 

12,080 

11,780 

11,980 

11,081 

10,760 

10,389 

11,470 

8,080 

10,380 

12,050 

11,180 

10,710. 

10,501 

not done 

.. 

.. 

.. 



• 

TABLE No. 4c- RESULTS OF THE SCREEN ANALYSIS OF THE COALS FROM THE CENTRAL PROVINCES & 
REWA STATE 

ON BETWEEN BETWEEN BETWEEN BETWEEN BETWEEN BETWEEN BELOW 

SERIAL COLLIIU\Y 2' SCREEN 2" &.1" 1" & •• •• & t• t• & •• l' & 30 MESH 30 8c 60 MESH 6() MESH 

No. 
Wt. Ash C.l. Wt. Ash C. I. Wt. Ash C. I. Wt. Ash C. I. Wt. Ash C. I, Wt. Ash C. I. Wt. Ash C. I. Wt. Ash c.t. 
% % % % % % % % % • % % % % % % % 

1 Hirdagarh U·50 20·72 ... 37·25 20·42 ... 8·00 20·22 .•. 1·00 19·48 ••• 0·50 19·62 ... 2·00 26·68 •.• 0·88 27·U .•. 0·87 30·10 ••• 

2 SasU izH.E.H. 13·00 14•61 ... 31·00 15·M ••• 28·50 14:·00 .•• 11·00 13•56" ... 11•50 12·72 ... 2·00 18·46 ... 3·00 1:5·28 .•• 
the N am's State) 

3 Hirdagarb 
( Rakhlkol} 

13·00 26·S.j, 11 64·00 17·92 11 14·50 25•88 IS 4·50 26·10 19o 2·00 19•82 14 1·37 16·12 14 0·28 18·82 13 0·38 27•56 13 

U1 • Kurasla 52·40 15·62 •.. 33·80 13·00 ..• 9·70 13·4-l ••• 2·80 13·96 •.. 0·80 15·02 ... 0·20 31•00 .•• 0·80 42·U. .•. 
'-I ( Kurasia State ) 

5 Rajur 0·09 16·36 •.• 36·74 18·36 ..• 29·54 17•12 ••• 13·62 17·12· ... 13•57 15·56 ... 2·43 15·01 ... 4·01 14·80 ••. 

• Damua 8·50 1-1·8811 U·50 15·2-l 11 20·50 14•0011 8·50 12·00 12 7·50 11•78 13 1·50 12·2-1 IS 2·00 21·60 10 

7 Kallchhapar 15·50 22·2211 50·00 19·42 10 17·00 18·2211 8·00 17·18 11 7·50 16•40 13 1•25 16·88 12 0•75 28·00 10 

8 Burbar 
( Rowa Stato } 

Q Umaria 35•25 17·M ... 
( Rewa Stato } 

50·00 19·70 ... 8·28 17•20 ••• 3·00 18·9! ... 1·28 15•88 ... 1•28 18·68 ..• 0·50 18•84 ••• 0•50 17·00 ... 



TABLE No. 4d- RESULTS OF LABORATORY BLENDING TESTS WITH COALS FROM THE CENTRAL 
PROVINCES, KOREA· & REWA STATES. 

LABORATORY BLENDING TEST RESULTS WITH COKING COALS 

SL. 
PROXIMATE ANALYSIS (OKING 

COLLIERY SEAM I'ROP&RTIES TATA'S LoW VOLATILE .. MEDIUM VOLATILE Hrou VoLATILE 
No. A'h V.M. F.C. & CMCING MtX&D ~· 

% % % INDEX CHARGING Sijna Choitodih Malkera Ramnagar Chanch West Bhatdee Murulidib 
Bokaro 

1 Damua H·15 30·31 60•54 seml·coking-11 20 10 not done 50{ a) not done 30 

2 Kallchhapar 18•47 29·59 51·0· do 20 10 .. 50( a) 20 

s Hirdagnrh 20·76 32·46 46·78 do 0 20 20 40(a) .. 20 

• jbagrakband 13·24 33·50 53·26 non-coking" not done 10-20 20 20 10 10 10 10 N 
6 Kuras Ia s 16•16 34 .. 10 40·4.4 do 10-20 10 10 10 N 10 10 10 

l.n 6 
00 

Newton Cbikll Pcncb Valley 17·70 38·10 44·20 do .. lG-20 20 20 10 10 N 10 10 

7 Palachoury 17·50 33·10 40·40 do 10-20 10 20 10 N 10 10 N 
8 New Chirimiri ... Sec. B·l 22·32 26·66 40·02 do 

( Pondri Hill} 
10 10 10 10 10 N N N 

9 do Sec. B·2 11·60 34·82 53·58 do 2 20 10 10 10 10 10 10 10 

10 Kurasia 1 11·26 40·30 48·« do s 10-20 10 20 10 N 10 10 N 

11 Kuras Ia 2 12•02 38·30 4.9·68 do 2 .. 10-20 20 20 10 N 10 10 N 

12 Hlngir Rampur 15•70 36·4.0 .f7•00 do 1()-00 20 20 10 N 10 10 10 

IS Kurasia Gorghela 16·.f5 32·01 t;t•54- do 10 10 10 20 20 lO(b) 10 10 

14 Sastl 13·80 35·90 60·30 non-caking 10 10 not done SO(a) not done 10 

15 Rajur 16·92. 85·12 .f7·96 do 10 10 SO( a) 20 

16 Burbar 16·86 84·46 48·69 do 10 10 .. SO( a) .. 20 

17 Umaria 18·60 28·70 52•70 do 10 10 SO( a) 10 

(a) Tested with Laikdih. (b) Also with Laikdih - 10. N=Not even 10 per cent of the test coal was found usable. 

• 



TABLE No. 4e- PROXIMATE ANALYSIS OF COKING COALS USED FOR LABORATORY BLENDING TESTS WITH 
CENTRAL PRC!VINCts Be "REWA: COALS 

SU1AL COLLIERY SEUI. 
PROX, ANALYSIS (DRY) o/o 

CAKING REMARKS 
No. No. INDKX 

A•b Volatile Fixed 
:Matter Carbon 

1 Mixed Cha~ng Coal from 17·60 25•27 57·13 14/16 
Tata's Co e Ovens 

2 do 17·94 24·68 57·38-- 16 .. Used with Gorgbela seam coal only, 

s Sijua 12 seam 12 13·32 28·66 58·12 15 

• do 12 16·78 23•f8 59·74 15 Used with Gorgbela seam coal only. 

6 do .. 17·2-1 24•56 66·20 15 

• do 1. 13·90 28•18 62·92 15 Used with Gorgbela seam coal only, 

7 do 16 18·12 
ll1 

25·92 55·06 15 Used with Gorghela seam coal only. 

..0 8 do 16 16·84 28·36 55·00 17 

• ~alkera 13, 14, 15 17•04 25·46 57·50 16 

10 Choitodih 13, H, 15 15·46 24·88 69·68 16 

11 do 13, H, 15 19·08 24•82 66·10 15 Used with Gorgbela seam coal only. 

12 Murulidih )lobuda Bottom 15·40 35·46 49·H 15 

13 Bhatdee do 17•00 '34.·00 47·60 16 Used with Gorgbela seam coal only. .. do do 18·14 35·08 51•78 16 

15 Chancb Cbanch 15·70 31·24 53·06 16 
11 do do 17•77 30·13 52·10 H Used with GC~"gbcla seam.- coaL only. 

17 Ramnagar Laikdih Bottom 12·70 80·0< 67·20 18 • 
18 do do 13·.fo8 29·52 67·00 17 Used wilh Gorghela seam eoal only. 

19 Lalkd.ih Laikdih ~p 16·2'.! 28·8t 54·04 15 Used with Gorgbtla seam c:oal only. 

20 West Bokaro u 17·40 26·20 56·40 13 
21 do 10 13•15 31·18 55·67 1. 



TABLE No. 4f-SUMMARY OF RESULTS OF SEMI-LARGE-SCALE & LARGE-SCALE TESTS WITH COALS FROM 
CENTRAL PROVINCES, KOREA & REWA STATES 

PJ:OXUIATE ANALYSIS Paox. AMALYSIS PHYSICAL TESTS OP C:OXB 
PBRCBN• OP THE BLEND OP COKE ( DRY) 

SL. BXPI!RUIBNT Ca.nonro BLEMD· TAG& OP CAKING Shatter Haven's Breslau's QUALITY Poaonrv 
No. No. BUND Mols· D.-y IN DB% Tost T"t T"t OP C:OICI: % 

'""' Ash V.M. )ndex Stability Total on 
A>h V.M. 2'/li' on 1'" 40 mm. 

% % % % % 
1 S·U Newton Cbikli-West Bokaro ( 10 10/90 1·80 U·20 30·68 " 19·76 8·12 81/93 45·05 80·5 Hard 44·67 

2 
seam) 

S-91 New Chirimiri-M.C. Coal 10/00 1·80 17·58 28·04 13 21·34 2· .. 87/03 46·59 80·25 45·50 
3 S-89 Newton Cbikli-M.C. Coal 10/90 1·70 18·20 26·00 13 22·00 2·36 86{95 52·27 80·00 45·01 • S-94(a) Kurasia ( R/mine )-M.C. Coal 10/90 2·t0 17·10 25·22 13 21·70 2·22 88·6/94 45·45 78·50 Meci: bard 45·02 
5 S·46(a) Nell!. Chirimiri-W.e~l..Bokaro •.• 10/00 2·50 18·68 30·.98 " 18·40 3·79 73/8.3·5 51•40 79·00 45·10 
6 S-tJ3 ~urasia 1 seam-PI .c. Coal •.• 10/90 1·60 16·20 26·96 ,. 21·50 2·36 8tl/90 • 46·69 79·50 44·04 
7 5·95 J<urasia. 2 seam-M.C. Coal 10/90 1·80 16·24 26·08 ,. 21·50 2·54 87/9.f, 55·68 78·25 40·21 
8 S-35 Hingir Rampur~ua 14 seam::: 20,180 1·90 15·18 25·30 18 18·36 3·87 85/95 49·42 82·00 Hard' 44·70 • S-33 Hingir Rampur- est Bokaro ( 10 10/90 2·30 13·92 30·92 15 18·54 3·38 76/91 47·72 80·00 " 45·08 

seam) 
10 S·l44i(a) ~bagrakhand-Sijua 12 seam 20/80 2·60 HI·OO 24·76 13 21·08 2·56 81/91·6 45·45 79·00 Med. hard 40·!11 
11 S·llO(a) hagrakband-Cboitodih, 13, 14, 15, 20/80 2·00 18·56 24·80 " 23·48 2·88 87/90·5 50·00 79·00 43·08 

seam. 
12 R·S(•) - Jhagr4khand--Bhatdee •.• 10/90 3·20 17·04 33·80 12 24·74 1·'7"8 80{9.f. 54·54 78·00 

" 
50•20 

13 R·9 Kurasia ~ R/mine J-Sijua 16 seam 10/90 2·40 17·64 25·48 13 23·18 1·68 84/92 45·45 78·00 
Hard' 

44·90 

"' 
,. R·7 Kurasia R/mine -Sijua 12 seam 10/90 3·10 16·64 24·60 ,. 21·44 1·44 76/90 59·09 81•00 47·60 

0 15 R·12(a) Newton Chikli-Sijua 12 seam ... 10/90 4·60 17·00 24·48 ,. 22·t0 1·38 84/94 56·82 79·00 Med. bard 47·90 
16 R·H(a) New Chirimiri-Si]ua 12 seam ... 10/90 3·90 14·30 24·30 ,. 19·40 1·40 68/86 56·82 79·00 

Hard 
47·40 

17 S-130 New Cbirimiri-Sijua 12 seam ... 10/90 3·40 16·68 24·20 " 19·28 2·00 86/95 63·63 86·00 45·20 
18 S-109 New Cbirimiri-Cboitodib, 13, 14, 20/80 2•10 18·86 26·08 13 24·60 2·40 85/90 45·45 80·25 -"•04 

15 seam. 
19 5·127 Kurasia, 1 seam.-$ijua 12 seam 10/90 4·20 15·94 24·86 ,. 19·96 2·30 88/93·5 65·91 84·00 

M~d. bard 
48·90 

20 S·112(a) Hingir Rampur-Sijua 12 seam 10/90 2·00 16·26 24.·40 13 20·28 2·62 84/92 48·56 79·00 46·04 
21 S-111 Hingir Rampur-Cboitodib, 13, 14, 16 10/llO 2·40 18·96 25·68 13 23·44. 2·18 91/95·5 46·50 80·00 Hard 41·49 
22 S-73(a) Gorgbela-Ramnagar ... 15/85 1·30 13·30 S0·7ili 15 18·08 2·18 84·5/92·5 48·86 77·50 Med. bard 416·56 
23 S-85 Gorgbela-Laikdib ... 15/85 1·25 15·16 30·48 13 20·42 2·00 89{96 51·13 83·50 Hard 42·70 
2< 5·104 Gorghela-Sijua 12 seam 15{85 1·fl0 16·44. 24·76 13 20·12 2·36 82·5192 63·53 83·50 

M~d. bard 
43·15 

25 R-lt(a) Gorgbela--5ijua 14 seam ... 15{85 •·oo 13·98 24·62 13 19·24 1·68 74·5/88·5 53·40 76·75 43·68 
28 5·88 Gorgbela-Sijua 16 seam ... 15/85 1·50 18·22 26·14 13 20·82 2·40 92{96·5 52·27 83·00 Hord 45·50 
27 5-103 Gorgbela-Choitodib, 13, H, 15 10/90 1·75 18·46 25·24 " 22·48 2·08 82·5/95 80·02 81·00 Hard 41·31 
28 S·86(b) Gorgbela-M.C. Coal 10}90 1·20 17·66 26·46 " 22·00 2·12 84.{91·5 53·40 81·50 H"d 41·80 
20 S-87 Gorghela-M.C. Coal 20{80 1·20 17·40 26·90 13 20·441 2·32 84/92·5 54·40 82·75 

M.)d. h"d 
42·80 

30 R-ll(c) Rakbikol ... . .. 100 5·00 21·38 27·98 12 27·96' 1·46 80{88 47·73 77·00 49·00 
31 S-118 Rakbikoi-Gorgbela-M.C. Coal -10/15/'5 3·20 18·40 27·24 13 23·14 2·68 87/94 49·32 80·25 Hard 46·31 
32 i.S-1 Gorp:hela-M.C. Coal ... 15/85 t 5·00 17·20 26·10 13 21·70 1·80 78/92 46·45 76·00 lded. bard 40·&0 
33 LS·2 Rakbikoi-Gorgbela-M.C. Coal ••1151•5 •·80 18·52 27·88 13 23·96~ 0·98 81·5/93 56·81 76·00 .. 41·01 

• Sulphur 1·15%. t Might prove suitable with some relazation in the specifieation of physical properties of coke. t Sulphur 0·91%. 

a) High stability; fairly satisfactory coke. (b) Confirmatory large-seale test was carried out with 15% of the te1t coal. 
(c) Both ash and sulph. contents e:r.cessive, quality of coke also unsatisfactory. 

S - E:r.perlments earried out in the Swoboda Oven. 
R "" E:r.periments carried out in the Ru~Sell Oven. 

'LS= E:r.periments carried out in full size eoml!'ercial ovens. 



TABLE No. Sa-PROXIMATE ANALYSIS OF COALS FROM SOUTH KARANPURA, HYDERABAD (DECCAN), 
MADRAS, ASSAM & AUSTRALIA 

PROX, ANALYSIS % SWELLING TEST ULTIMATE ANALYSIS (DRY) 
SL. TOTAL p •• c.r. FUSION COLOUR B.TH. SOPTEHNIG 
No.• Moisture lliy s COAL Koppers Nedelmann's RANGE OP ASH c H N 0 U./LB. POINT 

Pressure OP ASH OP COAL 
Ash V.M. F.C. % % Jb.jsq. in. DEG. C. % % % % DEG. C. 

1 2·37 16·00 35·10 48·81 0·420 0·132 6 Harmless 1310--1340 12,320 
2 10·20 13•40 35·30 51·30 0·486 Traces N.C, 1425 Reddish-brown 68·35 3·90 1·26 14•6J.I lt,lM 405 
s 5·40 U·28 35·94 49·78 0·741 .. N 14.85 White 66·71 4•28 1•37 12•619 10,882 

• 12·30 .... 49·46 44·70 0·846 .. Usual N.P. Deep cream 64·74 4·49 1·04 28·04. 10,842 Did not 
shrinkage soften at 

any point 

• 2·1 5•64. 44·10 50·36 3·514. Trace u Hannless 0·193 1130--1170 Grey 73·53 5·58 1·40 10·4.4 
6 1·5 18·M 38·80 42·66 8· 71 13 0·248 1340-1370 G"'Y 0·68 

"' 7 4·5 7·59 U•SO 60·61 5• 98 N.C. N.P. 1220-1280 Deep chocolate 0·94 
8 2·4 12·88 25·98 81·14 0·488 16 Doubtfu 2·30 1410 Greenish·wbite 73·12 4·'1 1·39 7·714 13,083 
9 1·2 10·68 25·72 63·62 0·285 0·055 16 Harmless 1415 Cream 77·28 4·33 1·25 6·215 13,667 

10 1·0 12•10 25•U 62•78 0·208 0•0{8 16 1380 Cream 75·41 4·32 1·20 6·672 13,340 
11 1•2 10·08 26·22 63·72 0•3M 0·022 16 1·16 Over 1500 White 78·05 4·38 1·19 5·956 13,818 390 
12 1·8 11·00 25·62 ~·38 0·368 0·0~ 16 U70 White 74·75 4·29 1·36 8·282 13,582 

N.C.- Non·t4king. N.P.=No pressure developed. 

'1 Slrka ( South Karanpura ) • Namdang, Baragolai (Assam) 0 Bulli ( Large ) ( Australia ) 
2 Kothagudium, Grade A ( Hyderabad, Decean ) 6 Cherrapunji ( .. ) 10 Bulli ( Smalls ) ( .. ) 
s Tandur, Grade A ( .. ) 7 Dilli ( .. ) 11 Jalt. Kembla (Large_) ( ) 

• Madras, IJpite 8 WongawiUi Cleaned (Australia) 12 Mt. Kembla ( SmaUs) ( .. ) 



a-,..., 
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TABLE No. 5b-RESULTS OF SCREEN ANALYSIS OF COALS FROM HYDERABAD (DECCAN), MADRAS, 
ASSAM & AUSTRALIA COALFIELDS 

Os BETWEEN' BETWEEN BETWEEN BETWEEN BETWEEN BETWEEN BELOW 
2• SCREEN 2" & 1'" 1" & •• •• & i" i" & I" l• & 30 liESH 30 & 60 MESH 60 MESH 

COLLIERY ~ r-
No. Wt. A•h C.l. Wt. A•h C.l. 

r-
Wt. A•h C. I. Wt. A•h C.I. Wt. A•h C. I. Wt. A•h C. I. \Vt, A•h C. I. \Vt. Ash C.I. 

% " % 
., % % ., " % % •• ., ., ., " .. .. ,. .. •• .. .. .. . . .. . . 

HYDERABAD (Deccan) 
1 1\otha~tudium 2 ·50 15 · 00 NC U·50 15·68 NC 27·00 12·78 NC 11·00 12·0-l NC 5·00 12·00 NC 7·00 13·96 NC 0·80 14·8-i NC 1·70 16·72 NC 
2 Tandur 28·50 14·U .. 38·00 14·60 .. 14·00 14-·70 .. 6·50 13·3-t .. 3·50 13·50 .. 6·40 13·20 .. 1·10 H·42 .. 2·00 17·00 .. 
3 MADRAS 57·15 <·00 20·50 5·30 6·12 4·00 3·06 5·00 1·02 5·00 2·04 0·20 0·51 8·24 0·51 10·72 

ASSAM • Namdang Baragolal 5·50 8·30 13·50 4·90 19·50 7·10 18·00 5·10 12·50 5·30 24·50 4·23 3·50 5·80 3·00 0·63 i'6 5 32·73 16·60 12 2!)·-10 17·12 II llHJO 21·72 12 10·110 18·72 14 5·45 18·30 13 15 ·45 18· 6-i 13 0·01 20·40 15 IJ•OO 26·50 Cbcrrapunji · 
6 Dilli 15·50 11·36 NC 16·50 7·00 NC 19·00 6·60 NC 12·00 0·0-1 NC 9·00 6·04 NC 14·50 5·40 NC 0·00 6·84 NC 4·50 10·46 NC 

7 
8 
0 

10 
ll 

AUSTRALIA 
Wongawilli (cleaned) 

s'.'7s 
1·25 17·40 15 17·50 16·42 16 17·50 141·80 16 53·20 12·64 17 6·05 12·00 17 4·50 14·72 

Bulli ~ lnr~fe ) .•• 9·28 12 55·00 9·30 13 23·75 13·46 H 7·50 11·60 16 7·70 10·76 17 1·00 0·36 17 1·30 11·28 
Bulli small) .,. 45·00 15·00 12 25 ·00 16· 70 13 10·00 16·56 15 12·70 12·14 17 2·80 10·98 17 4·80 13·36 
l\lt. Kcmbla ( tar,c~:c) 10·00 9·20 13 57·50 10·28 15 15·00 10·80 16 7·50 10·76 16 6·80 10·08 16 1·30 9·12 17 1·90 10·86 
Mt. Kembla (small) 7·60 10·80 13 25·00 11·00 13 17•50 13·50 14 15·00 12·70 15 26·80 10·76 16 4·10 9·64 16 •·10 12·48 

TABLE No. 5c-RESULTS OF LABORATORY BLENDING TESTS OF COALS FROM SOUTH KARANPURA, 
HYDERABAD (DECCAN) & MADRAS' COALFIELDS 

LABORATORY BLENDING TEST RESULTS WITH COKING COALS • 
PROX. ANALYSIS- DRY COKING 

17 
17 
17 
17 
17 

CoLLIERY SEAM PROPERTIES TATA'S Low VOLATILE MEDIUM VOLATILE HIGH VOLATILE 
& CAKIKG MIXED ~ 

V.M. F.C. INDEX CHARGING Sijua Choitodih Malkera Ramnagar Chancb West Bhatdee Murulidih ., w Bokaro •• •• 
SOUTH KARANPURA 

Sirka 35·10 Poor·caking- 6 10 10 10 10 N20t 10 10 10 
HYDERABAD (Deccan) 

N Kothagudium .•. A.Gr. 13·40 35·80 Non·caking 10 10 N 20 
Tandur 14·28 36·94 " 

10 10 N 20 N 
MADRAS 5·84 49·46 .. N 10 

• The figures indicate the maximum percentage of the test coals usable in blends with coking coals to yield satisfactory result.- For analysis of coking coals, see Table No. Cid. 

f With Laikdih. 

N = Not even 10 per cent of the test coal was found suitable. 
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TABLE No. Sd-PROXIMATE ANALYSIS OF COKING COALS USED FOR LABORATORY BLENDING TESTS 
WITH COALS FROM SOUTH KARANPURA, HYDERABAD (DECCAN) & MADRAS COALFIELDS 

COLLIERY SEAM 
PROX, ANALYSIS ( DRY ) % 

CAKING REMARKS 
Ash Volatile Fixed INDEX 

matter Carbon 

Sijua 12 18·07 23·02 60·91 ,. Used with Kothagudium and Tandur coals. 

do " 13·38 23·01 63•08 15 do 

do " 14·80 22·28 62·92 15 Used with Sirka coal. 

do 16 18·80 28·32 54·88 15 Used with Kotbag:udium and Tandur coals. 

Cboitodib 13, 14, 16 19·14 24·70 56·10 15 do 

Ramnagar Bottom Laikdib 13·84 29·42 56·74 16 do 

do do 13·86 28·10 58·01 17 Used with Sirka coal. 

Dhatdee Mohuda Bottom 17•(0 34•10 48·50 " Used with Kotbagudium and Tandur coals. 

do do 17·18 33·82 f9·00 16 Used with Sitka coal. 

Laikdih Laikdih 10·89 27·37 55·94 15 do 

do do 13·18 27·92 68·90 17 Used with Madras coal. 

Cbanch Chanch 17•70 SO·D' 51·38 " Used with Sirka coa1. 

Tata's C.O. Mized. Charging 17•59 24·95 57·48 ,. do .... 
Tata's C.O. Mixed Charging 18·SO ..... 67·02 15 Used with Madras coal. 

coal 



TABLE No: 5e-SUMMARY OF RESULTS OF SEMI-LARGE-SCALE TESTS WITH SOUTH KARANPURA (SIRKA), 
HYDERABAD (DECCAN) & AUSTRALIAN COALS- SATISFACTORY RESULTS 

PROXIMATE ANALYSIS PROX. ANALYSIS PHYSICAL TESTS OF COKE 
PERCEN• OP THE BLEND OF COKE (DRY) 

SL. Exf'ERTWENT CHARGING BLEND TACE OP CAKING Shatter Haven's Breslau's 
No. No. BLEND Mois· Dry% INDEX Test T"t T"'t QUAL1TY PoROSITY 

ture A•h V.M. Index Stability Total on OP COKE % 
% A•h V.M. " % 2"/11" on 1• 40 mm • .. 

SOUTH KARANPURA ( SIRKA ) COAL 
1 S-Jo• SirktJ 

Sijua U seam 10/DO 1·25 1'5·12 23·56 15 18·56 2·35 84/08 63·63 87·75 Very hard 41·07 
2 S-82 Sirka 

Sijua U seam 20/80 1·2! 14·82 22·88 14 17·77 2·20 85{96 61·36 84·50 Hard ·U·OS 
8 S·BS(a) S!rka 

Ramnagar 10/00 1·20 13·94 29·38 16 17·2-1. 2·55 79·5/01 47·72 79·25 ~led. hard 43·06 • S-77 Sirka 
Laikdih 10/00 1·20 16·82 27·22 15 21·41 2·50 81/98·5 55·68 81·50 Hard 42·09 

5 S·Sl(g.) Sirka 
Laikdih 20/80 1·30 1ft·56 29•18 .. 20·17 2·14 88/9 ... ...7·73 79·75 Med. hard fo5·08 

6 5·75 Sirka 
M.C. Coal 10/00 1·10 16·44 25·68 .. 21·38 2·11 86/02·5 55·68 81·00 Hard 45·00 

7 5·76 Sirka 
M.C. Coal 15/85 1·00 16·22 26·10 .. 21·74 2·31 8-1/{13·5 51·13 80·50 Hard U•70 

a- 8 5·80 Sirka 
-l'- M.C. Coal 20/80 1·35 16·02 25·50 18 21·51 2•36 80/DO 45•fo5 81·25 Hord U•50 

HYDERABAD (DECCAN} COALS 
0 R·16(a)t K otltagudium 

Sijua H seam 10/{10 3·60 13·86 24·56 .. 19·14 1·36 80/01 63•36 79·00 Med. hard 40·1 
10 R·1S Kolltagudium 

5ijua 12 seam 10/00 3·80 16·50 24·50 .. 21·20 1·36 75/{12 64·54 80·00 Hard 48·0 
11 R·18(a) Kotltag11dium 

M.C. Coal 10/00 8·90 17·06 26•18 15 21·30 1·48 82/92 59·09 76·00 Med.- bard 47·4 
12 R·17(a) Tandur 

Sijua 14 seam 10/90 4·20 13·98 24·56 ,. 19·60 1·68 76/92 63·63 77·00 Med. hard 46·9 
1S R..J.5(a) Tatulur 

Sijua 12 seam 10/00 4·20 16·18 24·50 .. 21·38 1•48 76/87 61·36 76·00 Med. bard 48·5 .. 5·126 Tandur 
:'!I.e. Coal 10/90 8·80 17·40 26·30 .. 22·48 2·3-& 86/95 59·09 83·00 Hard 44·6 

AUSTRALIAN COALS 

15 S·122(a} Bulli ( large and small ) 100 1·20 11·60 25·46 16 15·00 2·16 83/92 54·54 78·00 Med. hard 44·50 
16 S-~24lb) .._ hlt .. Kembla ... 100 3·80 10·58 "25·88 16 15·14 2·00 85193 61'·36 80·00 Hard 47·00 
17 5·125'' Wongawilli (cleaned) 100 4·60 13·42 25·92 16 18·60 2·40 82/91 59·09 88·50 Hard fo9·72 

S = Experiments carried out in Swoboda Oven. 
R = Experiments carried out in Russell Oven. 
(aJ Higb stability factor; fairly satisfactory result. 
(b Low ash content, a special feature. 



TABLE No.6- SUMMARY OF RESULTS OF ALL SEMI-LARGE-SCALE TESTS CARRIED OUT WITH JHARIA & 
RANIGANJ GOALS FOR THE PRODUCTION OF LOW ASH COKE 

PROXIWATE ANALYSIS Paox. ANALYSIS PHYSICAL TEST OP COKE 
OF THE BLEND OP COKE (DRY ) 

St.. EXPERUIENT CHARGING BLEND PERCEN- CAKING Shatter Haven's Breslau's QuALITY Poaos:Tv 
No. No. TAGE OP Mois· Dry % INDEX T"'t T"t T"'t OF COKB % 

BLEND ture Ash V.M. Index Stability Total on 
% Ash V.M. % % 2"/11" on t• 40 mm. 

1 S·lS(a) Laikdih Deep ( Laikdih seam ) 
2S} Bararee 14, UA & 15 25 2·10 13·77 28·80 16 18·73 2·08 86·5/95 48·86 84·75 Hard 44·f4 Sijua 12 & 14 2S 

Kustore 15 2S 
S·lO(a) Laikdih Deep ( Laikdih sum ) ""} Kustore 15 ..• 30 2·20 13·07 28·70 16 19·66 1·14 75·5/93 55·12 82·75 Hard 43·9-1 Bararee 14, 14A & 15 20 

Sijua 12 & 14 20 
3 S·20(b) Bararce 14, HA, 15 

so} 2·20 12·30 31·85 ,. 16·12 2·80 82·5/00·6 33·23 75•75 Med. hard 43·30 Sripur Poniati ( Poniati seam ) 50 • 5·21 Bararee, U, J.IA, 15 so 2·20 13·13 29·22 17 17·76 2·66 78/92 62·05 80·87 Han! 45·20 La.akd1h Deep ( La.akdib seam ) so 
(a) Ash content of coke is rather high. It is otherwise !atisfactory. (b) Both stability factor and Abrasion test results are poor. Coke unsatisfactory. 

a-
1.11 TABLE No. 7-SUMMARY OF RESULTS OF SEMI-LARGE-SCALE TESTS WITH BLENDS OF COKE-BREEZE & MIXED 

CHARGING GOAL FROM TATA'S COKE OVENS* 

A few typical results showlnt tbe inOuence of gralri alae aad proportion of coke-breeze 

PROXIMATE ANALYSIS PROX, ANALYSIS PHYSICAL TEST OF COKE 
OP THE BLEND OF COKE ( DRY ) 

St.. EXPElUlU!.NT CHARCliNG BLEND PERCEN· CAKING ~ Shatter Haven's Breslau's QUALITY PoROSITY No. No. TAGE OF Mois- Dry o/o INDEX T"t T"'t Test OF COKE % BLEND ture Asb v.~l. Index Stability Total on ., Ash V.ftl. % % 2""/11" on 1" 40mm. " 
1 S·7 AI.C. Ccxd Coke-breeze ground 99/1 3·30 18·74 27·U 15 22·92 2·44 86/92 40·90 60·00 Ha_nl 42·29 
2 S-17 AI.C. Coal Coke-breeze ground 08·5 1·6 1·60 16·00 25·48 13 23·04 2·06 87·5/93 37·50 80·25 Hud 44·73 
3 S-21 AI.C. Coal Coke-breeze ground 98/2 2·70 15·64- 24·22 15 22·87 2·21 84·2/91·5 42·04 82·50 Hud 40·20 

• S-22 AI.C. Coal (a) Coke-breeze ground 97·5 2·6 1·00 17·54 24·66 13 22·39 2·20 84{91 33·20 78·00 Med. hard 43·00 
s S·13 At.C. Coal (;t) Coke-breeze ground 97{3 3·20 16·94 26·50 15 ..... 3·26 91/94 31·80 79·70 Me~. hard 45·10 
6 S-27 AI.C. Coal (a) Coke-breeze ground 96/t 1·10 17·80 24·92 15 21·39 3·28 85/87·2 34·GC 73·25 Soft 42·70 
7 S-14 1ti.C. Coal (b) Coke-breez.e ground 00/1 2·60 17·08 26·26 15 23·24 3·97 84/91 25·00 68·50 Very soft 41•80 

• All experiments were carriM nut in the Swoboda Oven. (a) u~ of coke-breeze in higher percentage than 2 yielded poor coke. (b) Unground coke-breeze yielded poor coke. 



TABLE No. 8- SUMMARY OF RESULTS OF .SEMI-LARGE-SCALE TESTS CARRIED OUT IN THE RUSSELL OVEN 
WITH MIXED CHARGING COALS FROM TATA'S COKE OVENS-TO STUDY THE REPRODUCIBILITY. OF TEST 

RESULTS & STANDARDIZE OPERATING CONDITIONS 

PROX. ANALYSIS OF THE PHYSICAL TEST OP COKI!. 
BLEND PROX, ANALYSIS OvEN 

PERCEH· C.!. OF COKE ( DRY) Shatter Haven's Brcsla.u's QuA- Poao- CARBON• AVERAGE WALL CoK• 
SL. ExPT. CHARGING TAGE OP Mots- Dry% Test Test T"'t LIT\' SITY IZATION P'LUE TEMP, MASS 
No. No. Buum BLJ:ND tu<e A•b V.M. Index Stability. Total on OF % PERIOD TEMP. BEP, TEMP, 

% A•h V.M. % % 2"'/lil•. on r .fO mm. COKE HR. MJN, Dao. c. CHARGING BEPORK 
DEG, C. RAKING 

1 R·S.f• M.C. Coal from 100 3·6 17•80 24·70 16 22·48 
coke ovens 

0•90 68/90 43·18 72·00 Soft 46·70 .H-46 1150 801 979 

• R-35 do 100 3·00 17·80 24·98 16 21•92 0·96 69/87 38·83 73·00 Soft 45•90 H-35 1160 891 on 
Average of 10 •·60 17·85 24•43 16 22·83 0·78 79/91 4.6·59 82·81 Hard f2·30 19-30 1220 1010 

a- days commer-
a- cial operation 

3 R-S8f M.C. Coal from 100 3·20 17·&0 24·82 16 23·10 0·96 78/92 47·73 81·00 - Ha,d -'0--70 1.......,.. 1055 805 -· coke ov~ns 

• R·39! do 100 3·40 17·64: 24·76 15 23·10 0·98 74/00 60·00 80·00 Hard· 4.6·50 12-00 1045 805 836 

Av~rage of 10 4.·27 17·81 24.·33 15 22·70 0·06 78/91 47•72 82·30 Rant 42·60 19-30 1220 1010 
days commer· 
dal operation 

• The quality of coke was poorer than that from commercial ovens. 
t The quality of coke was similar to that from commercial ovens. 
t Percentag~ of porosity of coke front test ovens is generally bigher than that from commercial ov~n•. 



TABLE No. 9-RESULTS OF SWELLING TESTS CARRIED OUT IN THE SWOBODA OVEN 

' SWELLING PRESSURI! TnT 

SERIAL ExPERIMENT COAL OR BLEND TE9TED BLEND Maximum flressure recorded Maximum pressure indicated Indications 
No. No. PER CENT in b./sq. in. in lb./sq. in. from Koppers 

in Swoboda Oven Test in Nedelmann's apparatus Laboratory• 
apparatus 

1 5·1 Kankanee 100 1·35 1·20 Harmless 

2 5·2 Bhuggutdih 100 1·27 1·70 do 

s 5·9 Khas Jharia 100 0·8U 1·56 do 

• 5·· Kbas Jharia ( Repeat) 100 0·805 1·56 do 

6 S-142 Central Nandi 100 0·670 0·330. do 

6 S-138 Begonia .•• 100 0·,20 (I)• 0·350 (ii) 0·730 do 

7 S-145 Seetalpur · 100 0·890 (i)• 0·970 (ii) 0·080 do 

8 S·lU Jote Janakikhas 100 No press. developed 0•230 do 
a- 0 s-us New Satgram ....... 100 No press. developed (i)• 0·310 (ii) 0·120 do 

10 S-IU Kuardib .•• 100 0·500 0·078 do 

11 5·130 Kbas Angarpatra ( jharla ) 100 0·8-lO 0•500 do 
12 S-134 Banksimulla/Lalkdih 15/85 0·700 do 
13 S-131 Damra/Laikdih 15/85 No press. developed do 

" S-135 Damra/Mixed Charging 10/90 No press, developed. do 

15 s-uo Begonia/~lixed Charging 50/50 1·010 do 

16 S-137 SeetaJpurflllxed Charging 30/70 1·010 do 

17 S-133 PatmobanaJSijua 12 ~am 15/85 1•430 do 

IS S-132 Samla/Laikdih 10/00 1·260 do 

10 S·136 Samla/Mixtd Charging 10/90 0·600 do 

N.B.-Ma:dmum safe limit for Swoboda 2·00 lb./sq. in. .. for Nedelnmnn 14 ·.22 lb.fsq. ln • 

• Two experiments were done in the Nedelmann's apparatus with samples from two different consignments of the same roal. 


