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ITH depletion of the lower ash, good coking
coals occurring in the upper seams of the Jharia

coal field, which were the principal sources
of supply of coking coals for the steel plants in the
private sector, attention was focussed on the need
for beneficiation of the higher ash Jharia coals. Three
commercial coal washing plants (485 tons/hr. total
capacity) were installed in recent years for supplying
washed coal to the existing steel plants.

With the finalisation of the scheme for erecting
new steel plants in the public sector and considering
the comparative dearth of the Jharia coking coals,
the Kargali seam coal occurring in the Bokaro coal
field has been selected as an alternative source of
coking coal meant for supplying the major require-
ment of the projected steel plants at Rourkela and
Bhilai. A washing plant (500 tons/hr. capacity) has
just been put into commission at Kargali to clean
the Kargali seam coals. Plans have also been formu-
lated to instal three more central washeries for
beneficiation of the Jharia coals which will be used
as such or in blends with the Kargali coal.

There are substantial reserves of the medium to
high volatile coals in the western part of the Raniganj
coal field representing coals of weakly to medium
coking types. The majority of these coals are at
present used for steam raising, export or gas making.
Being located in the Raniganj area the steel plant
under construction at Durgapur should, in the normal
course of events, draw a substantial portion of its
coking coal requirement from the Raniganj field.

On carbonisation, the high volatile coals by them-
selves give fingery, fissured and friable cokes, unsuit-
able for metallurgical use. The technique of blending
high volatile weakly coking coals with lean coals of
low volatile matter or with low temperature coke or
char for the production of metallurgical coke has been
reported to have been used in some countries short
of good quality coal (e.g. certain parts of Japan,
France, Germany, Poland and the U.S.A).

Such techniques are considered worth studying in
India as this may open up the possibility of utilising
the lower volatile, lower seam coals of the Jharia
field which have so far been considered quite beyond
the scope of being used in carbonisation plants for
one reason or the other.

Recent studies show the occurrence of Kargali seam
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coals of good coking type in the Sawang areas. The
Kathara area containing the same coal under develop-
ment at present also shows signs of proving a
prospective source of coking coal, though much higher
in ash content in the out-crop side. These sources,
when properly developed and the coals beneficiated,
could meet the coking coal requirement of the
projected fourth steel plant at Bokaro.

With the ultimate objective of conservation of
coking coal, the Central Fuel Research Institute at
Jealgora, and the Coal Blending and Coking Research
Sub-Committee at Jamshedpur since their very incep-
tion have been actively engaged on investigations on
the utilisation of sub-standard coals for coking in
blends with normal coking coals, More recently tests
were also undertaken on various straight coals and
their blends at the request of the Central and State
Governments for the specific requirements of the
various steel plants now under erection. The present
paper gives a summary of this work, and on suitable
blends for the projected steel plant in the Bokaro area.
Implementation of these recommendations by industries
will effect considerable economy in the operational
costs of the coke plants and also contribute in no
small measure to the conservation of coking coal.

Pilot plants used for coking tests

The following pilot plants were used for the coking

tests :

(i) HBlectrically heated ovem : A charge of about
300 1b of coal contained in metallic retorts
of 10” width is carbonised at a temperature
of 850-900°C

(11) Gas-fired half-ton oven (TISCO and IISCO) :
In this oven of 18” width half a ton of coal
is carbonised at a flue temperature of about
1,050-1,100°C.

(¢tt) Multi-oven pilot coke plant: In the middle
oven of 16”7 width of this pilot plant a
charge of 11 tons of coal is carbonised at
a flue temperature of about 1,200-1,250°C
for a period of about 16-17 hours,

Results and discussion
Detailed results of laboratory analysis, coking
tests, ete. are given in the Appendix. In the body

are given the more salient features of the analyses,
and tests and discussion.
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PART I

TESTS FOR THE ROURKELA AND BHILAI
STEEL PLANTS

Run-of-mine samples of Kargali seam coal from
the Kargali and Joint Bokaro collieries either in-
dividually or in mixtures of the two in the
proportion of 1:2, either raw or in the washed
state were used in the tests,

In the earlier tests the run-of-mine coal was
crushed to about 3[4 in. size, screened on 1/8 in,
meshes and the fraction 3;4 in. to 1/8 in. washed
in a heavy medium cone separator. The clean coal
recovered was mixed with the raw-—1/8 in, fraction
and used in the coking tests. In the second
series of tests the run-of-mine coal was c¢rushed to
about 3 in., sereened on 1ls in. mesh and the
larger fraction 3 in. to 1ls in. and smaller fraction
1lg in. to O in. were separately washed in a heavy
medium  drum  separator (pilot plant) and in a
commercial feldspar jig plant respectively.

Properties of coals

A summary of the more important properties of
the different coals used in the tests is given in
Table I.

The percentage of ash in the washed Kargali
seam coal in the two fractions large and small
varied between 13 and 18, a 50 :50 mixture of the
two was used in most of the tests and the ash
thereof was maintained at about 16Y9.

Most of the unwashed Jharia coals, has higher
ash  exceeding 162, except for a few coals, their
mixture however as used in the coking tests was

TasrLe 1
Properties of coals.

IHARIA ORISSA M P
Particulan of conlf 3%";:_";? ol XV Hicge Rampur,
B twashed) ST ed) b rivar Kerba Ihilimill Kanhan
iSH % (AIR-DRIED %) 13 - 1.3 = 1.5 - 12.6 1340 = 16,5 =
18.2 18.8 130 1641 21,5
VOLATILE MATTER 25.6 - 21,5 - EL P 30.7 29.7 - 26,9 -
(AIR-DRIED X)
27.9 29.9 38.9 31.7 N7
VOLATTLE MATTER 30 - 24,0 - 39.6 - 35.6 - 35 - 3~
(DRY mm, FREE) %
T Nk 4642 2] 36.8 T
CARBON % BTWT = 890 - B1,85 =  8L,28 85 = 85.2 =
(DRY mm, FREE)
8e.7 90.5 B2,47 86.8 28,8
CAKING INDEX 20 - 15 - Less than 2 10 - 17 -
23 25 2 13 19
GRAY-KING ASSAY
AT 6005 G/5, Gfag B ] c F -G

(COKE' TYPE)
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kept at about 177 ash. The percentage of ash in
the Orissa and M.P. coals were generally lower
except the Rakhikole coal from Kanhan valley
which showed the highest ash of 21-:59.

The d.n.f. volatile matter was  generally the
lowest for most of the Jharvin coals (24-319)
and the highest (40-46°4) for the Orissa coals,
the wvalues for the other coals were intermediate
between these two extremes.

Both in respect of percentage of carbon and
volatile matter (on d.n.f. basis) the rank of the
coals  was roughly in the following  descending
order viz. Jharia, Kargali, Kanhan (M.P.), Jhilimili
(M.P.), Korba (M.P.) and Orissa. The caking
index was roughly in the same ranging
from 25 to 2.

The M.P. coals were conspicuous by a low phos-
phorus content of below 001°,. the Jharia and
Kargali coals had the highest phosphorus of about
0-1 to -39, whereas the Orissa coals had about 005
to 0:07%; of phosphorus.

order

Coking tests

A summary of the coking tests on the
conls and their blends is given in Table 11,

Straight Kargali corls: Kargali seam  coals from
both the Kargali and Ji. Bokaro collieries, or mix-
tures of the two, ecither in large (37-114%") and
small (119"-0") sizes separately or in mixtures gave
hard and strong coke satisfying the L.S.I. speci-
fications when earbonised in finer sizes of 100 per
cent crushed throngh 3 mm selectively by reeveling
(Serial No. 1).

Coarser crushing and addition of coke dust tended
to deteriorate some of the physical properties of
the coke.

Blends of Kargali with Jharia coals : In blends
with 25 per cent to 70 per cent of Jharia coals
either washed or raw, a slightly improved guality of
coke was obtained (Serial No. 2).

Straight M.P. coals and their blends: Hard coke
of the metallurgical grade in respeot of physical
properties could be obtained from the Rakhicole
coal (Kanhan) by fine crushing, preferably after
washing (Serial No. 3). The Damua-Kalichhapar
coals gave medium hard coke (Scerial No. 4).

As high as 80-85 per cent of the latter coals
could however be utilised with Jharia coals when
finely crushed and the blending coals were suitably
selected.  (Serial No. 5).

In blends with either Jharia or Kargali ecoals
20-40 per cent of the Jhilimili coals could be
utilised to produce satisfactory coke (Serial No. 6).

10-20 per cent of the Ghordewa seam (Korba)
coal in  blends with Kargali coal with or without
the addition of Jharia and Raniganj coal (Laikdih)
likewise produced hard eoke. Such blends eould
take 4-56 per cent of coke dust (Serial No. 7).

Blends of Orissa coals: 10-20 per cent of the
non-coking Orissa coals could be utilised with the
Jharia coking coals (Serial No.8),

straight
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Tapre 1I
Resulls of coking tests.

PR OPERTIES o F [ - B S

T Haven
stabiliy  Ath in cohe
factor cum?, 1yl ",
n 1

Farvculars of Cacge Shateer index cum %, Micurn index cum %,

on 117 on 44" on 40 mm.  The, 10 mm

STRAIDHT EARGALI CfAlS & THEIR BIENDS WITH JHARTS

1. Straight Kargsld 8.2 - B86.6 - T2.5 - 8.2 - 1y e 17k =
with or without
coke dust 96.1 99.0 Bl ok 13.6 €33 0.5
2. with 25-70 £ Jheria 88,3 - 97.3 - T5al - 8.8 - 52.8 - 19.4 -
(wsshed or unwush.
ed) with or with- 96.0 98 @543 .t 2,6 n,5
out coke dust,
STRA P AND ;I BLENDS
3. (=) Rakhikole o~ T
(K8mhan) unwashed 96.0 98,2 7.2 10,6 59.2 27.9
(finely ecrushed)
(&) Rakhikole
(Ksmhan) washed 9.8 97.8 83.9 0.4 62.5 1.7
{coarser crushed)
4y Damna snd Kalichha- 89.5 = 9545 = & - 1B - 51 - =
par  (do) - 00 %
90 97.0 ) 29 S
S, Jharis - 15 - 30% 885 - 95.2 = 7.0 = 9.6 = b5 - 0 -
M. P. Coals 70 - 85%
(Ksnhan Valley) 93.6 97.2 a81.5 16,1 56.6 A
6. Jharis / Kargsli 89.6 - 97.2 - Tl - 9.0 - L5.0 - 2.6 -
- 60 - 80
Jhilimili (M. Pa) g2.9 98.0 82,5 14.3 58.7 26,3
- 40 - 20 %
Te Korgall - 30 = 76 %
Korbs - 10 - 20% 92 - 97.3 = T6.8 - 1,6 - 5.5 - 8-
Jharis or
Laikdih - 26 - 35 % a3 97.9 801 12,2 5.2 0,2
Cokewdust & - 5 %
HBLENDS OoR] CoALS
B, Jharis - 20~ 0% 82.0 - 97.3 - 790 = 1.3 = bk T = 18,4 =
QOrisss
coals - 10 -20%  95.5 99.0 82,2 13.2 52.9 23k

1. 5. 1, TENTATIVE 5
SFECIFICATION 85 97 75 10-12 4o 202
NO, W39, 1953,

PART II
TESTS FOR THE DURGAPUR STEEL PLANT

For economic reasons and considering the com-
parative scarcity of lower ash good coking coals
in the Jharia field, the Durgapur steel plant is
expected to draw the maximum possible proportion of
its coal requirement for the coke ovens from the
Raniganj field.

Only a trifling percentage of the medium volatile
coal of this area has so far found use for coking
and the higher volatile weakly coking coals were
never seriously tried so far for coking purposes.

Coking tests were accordingly carried out both
on straight coals from different collieries and seams
and on their various blends with Jharia coals.

The more important features of the investigation
including a few tests done in the exploration of
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sources for low phosphorus coke for ferro-manganese
manufacture are presented below.

Properties of coals

The properties of the different coals used in the
tests are given in Table III.

Tasre 1IL
Properties of coals.

RANIGAN]| JHARIA GIRIDI
Sanctoria
Particotars of caal Lok Ramagar L Dicher- ke
properties of coals garh 2 X
o am (washed Lower

un-  Karharbaree
Lakdih deep W, Vicxaria Seetalpor, i
W.Victorm  and Chanch D20l Chima.

kuri etc.

Ash (sir-driedd) 5 1y 5= a5 16.22 1

17.0 8 16,0 2:.&. .
Volatile Matter 230 28. 33.5- 182
(alr-dried %) 29.8 36,5 ' ;g:{- ;:_5
Volatile Matter® 28. 33 39- 21. 2
(d.n,m, fres) 35 WA ans @ B iy
Carbon £ 87.0- 86,7~ Blym )
(d.n.n, free) 880 87.5 85.5 4 %005 e
Caking Index 15-24 {4._20 17-21 =14 12.29 20-24
Gray-King
Assay at 600% !
; o S} Geliy Gy /G Gy /G2 E-F GG G

The higher volatile Dishergarh and Sanctoria seam
Raniganj coals had the lowest air-dried ash (below
16 per cent), lowest carbon (below 86 per cent) and
highest wvolatiles (39-42'5 per cent) on d.m.f. basis.

Some of the medium volatile Raniganj coals
(Laikdih seam, Laikdih deep colliery) had the lowest
ash (below 14 per cent) whereas others from the same
seam and from the Ramnagar, Chanch seams had higher
ash. The percentage of carbon for the medium volatile
coals ranged from 87 to 88 per cent and volatile matter
from 28 to 34°5 per cent both on d.m.f. basis.

All the Jharia coals had the highest ash (often
higher than 22 per cent) and highest carbon (88-
91 per cent) and lowest volatile matter (21-35 per
cent) on d.m.f. basis. The Giridih coal showed
lower ash than most Jharia coals (particularly the “0”
seam coals), had lower caking index and gave less
swollen type of coke from the Gray-King assay.
The Giridih coals generally showed higher caking
index whereas the caking index of the Raniganj
coals ranged from 15 to 24 and the Gray-King assay
coke types were generally of the more swollen type.

The phosphorus content of the Giridih coal was
the lowest (about 0-02 per cent), that of Laikdih
seam also fairly low (about 0-04 per cent) whereas
most other eoals showed much higher phosphorus
content.

Coking tests

Straight coals

A summary of the results of coking tests on the
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straight Jharia and Raniganj coals are
Table IV which shows that :

(i) Most of the <O seam coals gave poor coke
in respect of all the physical properties
(Nerial No. 1)(i).

(iz) All the upper seam Jharia coals gave hard
metallurgical coke (Serial No. 1)(a).

(t2i)  Most of the medinm volatile, Raniganj coals
(Laikdih, Ramnagar, Chanch, ete.) either
washed or unwashed fulfilled the requirement
of metallurgical coke. The Micum indices
of the cokes from coals of higher ash were
poorer (Serial No. Z).

(iz)  The coke produced from both the high volatile
Dishergarh and Sanctoria scam coals fell
far short of the requirement of metallurgical
coke in respect of physical properties (Serial
No. 3).

() The percentage of ash in most of the Jharia
cokes was higher than the limit for metallurgi-
cal eokes.

given  in

TasLe 1V
Properties of coke from straight coals.

PROPERTIES OF COKE H:.v'an
- - stability
Par::;l‘l:l of Shatter index cum. % Micum, index cum. %, CL.:,_: mc:r:‘rl;%
on 11g” on 14" on 40 mm, Thr. 10 mm, en |”
e LON VOLATIIE COALS
(Jherie)
(1) *0* Sesm 8625 91.5= 58,2 13.8- 32.8- 21,5+
90.2 96.6 75.0 36,5 621 23
(14) V=XV] Seanm 91a3- 96— 75~ 940- 3.6- 20.3-
G6.6 9.1 BL.5 13 61.L .2
<2, MEUIUN VULRT ALS
iﬁnﬂg-nif
(1) Laikdih Seam 86.7- 96 76- 9,0- 50.0- 18-
96.0 9e.8 BL.S5 12.5 4.0 2%
(11) chench, Kemnagur
& Chench-gegunia 9= 9T eb= Thaalim 9e0- W5aT= 18-
Sesms (washed & Gis 98.2 £3.2 1.5 [SRs) 24,0
unwashed)
3. H V. T
an,
(1) Ssnctoris & 6 Glom blom 11- 11,0- 18-
Dishergarh Seans 80.6 97 -] 15 23,0 23

Ternary blends of Raniganj and Jharia coals

Results of blending tests are shown in Table V.

Blends containing 25-50 per cent of the medium
volatile Raniganj (Laikdih, Ramnagar, Chaneh, ete.),
25-30 per cent of the high volatile Raniganj (Dishergarh
and Sanctoria) and 20-25 per cent of the Jharia
conls produced metallurgical coke satisfying the normal
specifications (Serial No, 1). The Laikdih seam coal
from the Laikdih deep colliery gave generally better
results.,

There was a trend of increase in the minus 10 mm
Micum index when the percentage of ash in the
Raniganj coals was excessive. The use of Giridih
coal in replacement of the Jharia coals gave slightly
better results (Serial No. Z).
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Tanze V

Properties of cokes.

PROPERTINIES OF €OKE

Sl. No.  Particulars of blend Ak in cake

Shatter index cum % Micum index cum % Huven
anity _
on 14" on 14" on 43 mm.  The. [0 mm. factor on 1 -
Hlend of High Volstils
Coals {Ranigun))-25-508
Vo Medium Yolstile Cosnls 85— 96.5- 75~ 11-1% imt2 152 5=
(Renigani) -30-508 95.7 96.7 ar.s 2
Low Velatile Coals
(dnaria) -20-304 i
Blend of High Wolatils
coals (Lanigan })=15-506
2, Mediuu Volstile Coals B8.5- 97.3- TS i 10,5 51a7- 1647=
(Ranigani)-LO-T70K B0 98.5 B 12k 5648 184
Giridih -10-30%

Binary blends of Dishergarh coals

A sommary of the results of tests are shown in
Table VI

Blends with low volatile couls: Hard coke satisfving
the requirement of metallurgical coke could be obtained
from most of the blends containing 70 to 80 per
cent of the Dishergarh coal and 20 to 30 per cent
of the lower volatite (20-30 v.m. on d.n.f.) Jharia
coals (Serial Nos, 1 to 3).

It was observed in connection with these tests
that the use of oxidised low volatile, lower seams
coals of Jharia lying in storage for a longer period
resulted in coke of poorer properties.

The tests using 50 per cent blend of a mixture
of XII to XIV coal with Dishergarh also gave hard
coke (Nerial No. 4).

TaeLe VI
Properties of coke from blends of Dishergarh
with other coals.

PHYSICAL PROPERTIES OF COKE

n
No Dunzcr::r;nﬁeaind; Shacer index Micam, index % I:ng"':.
on 1Ly only oh 40 . The 0 mm,
1, B8O 8992 97 T5-£0 Y12 4054
2, 75 Fe-gh 98 79=80 1Ma12 LO-51
3. 70 B9-54 97-98 T6-80 8-13 L5-55
'Y 50 93 97 80 10-12 53-54

Binary blends of Dishergarh with
low temperature coke

In Table VII are shown the results of carbonisa-
tion tests on blends of Dishergarh coal with semi-
coke or char (crushed to minus 1 mm size) produced
from low temperature carbonisation of different non-
coking to weakly coking coals.

The improvement in the quality of the coke with
an addition of 15-20 per cent of lLt.c. coke to the
Dishergarh coal will be apparent from the table
given above,
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TasLe VII
Properties of blends of Dishergarh coal with Li.c. coke.

PHISICAL PROPERTIES OF CORE
Parzentage of

Dufergach in Shatier index %, Hiciam, inde %, ot - o
blends % o 1°
on Il4" on A0 on 40mm. The. 10 mm,
80 92 97.8 T4 1.0 48,0 §
21-23
85 9193 9798 75-78 1112 39-47 |

It has been observed from detailed investigation
that best cokes in respect of physical properties
are obtained from blends containing 15-20 per cent
of lLt.c. coke having about 11-15 per cent volatile
matter prepared in rotary ovens.

PART III

TESTS FOR THE FOURTH STEEL PLANT
AT BOKARO

Recent drilling operations have proved the existence
of Kargali seam coal in the Kathara area, East Bokaro
field. Tests on bore-hole samples of this coal showed
it to be of the caking type similar in nature to
the Kargali seam coal at other areas.

Recent tests carried out on the Kargali seam coal
at the SBawang area also showed this coal to possess
excellent coking properties.

There are substantial reserves of coals in both
these areas. When suitably beneficiated these coals
are, therefore, expected to prove major sources of
coking coals for the fourth steel plant contemplated
to be erected at Bokaro.

There is a further prospect of utilising the weakly
coking Argada seam coals of the South Karanpura
coal field and the lower volatile Jharia coals in
blends with these coals.

Below are discussed results of recent tests carried
out on run-of-mine and seam samples from the Sawang
and bore-hole samples from the Kathara area inclu-
ding coking tests done on the straight coals and
their blends.

Properties of coals

A summary of the properties of the different coals
is given in Table VIII,

In comparison with the Kargali seam coals from
the Joint Bokaro and Kargali Collieries, the coals
from the Sawang and Kathara areas are found to
have higher volatile matter (34 to 36 per cent) and
lower carbon (856 to 87'2 per cent) on d.m.f. basis.
While the caking index of these coals is found
to be generally lower and the type of the cokes
obtained from the Gray-King assay generally more
shrunken in nature, it was observed that the caking
index of the Kathara area coal increases with
depth and improved types of coke are obtained
from the Gray-King assay as the depth of the seam
increases.

An overall study of the properties of these Kargali
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coals show them to be similar to the medium
volatile coking coals of the Raniganj field.

The “0” seam Jharia coals are conspicuous by a
higher percentage of ash, a lower percentage of volatile
matter, a lower caking index and more shrunken nature
of the coke from the Gray-King assay.

TasrLe VIII

Properties of coals from Bokaro, Karanpura
and Jharia fields.

K ARGALI S$EAM AEEG'.‘A.’.?A e SEAM R~ X SEAR
ke
Propertees of coals Kargali and Sirkaand o & ik
sé:r;g K:;rh':,, lncgﬁiam Régﬁzfl [pueaf mixt. tbiedh
e 15.3- 1,2 16~ 16 15.8- 13,5
i Uhsdnieng) e e g 20 2 170 this
6,0- 27,9-
Vol. Mstter (" £ 27,9~ 26.7- 26,9~ 31 .h- 18- 26, A
S 30a1 31,0 27,9 33.5 21 27.0 29,0
- 21~ 31.5- 30.9-
Vol, Matter Iho2= 32,0~ 30.9- 35.7.
(domm.f.) % 35.5 26,0 31.7 40,0 24 32,0 32,0
c# (demamatl) Bbobim 8546 87.8- 82,6~ 90- - -
a7.1 87,2 83,3 8Lyl g1
Caking Index 17-22 15-23 20.22 3-10 ti-tly 21224 20-24
(BaSs)
Gray-King Assay F EG 65y B-C E-F - -

(600°C) Coke type

Coking tests

The results of shown in

Table IX.

cokin, tests are
=4

TasLE IX
Properties of coke from straight coals and blends.

PROPERTIES OF €OKE

Particulars of charge Shatter index (cumylative %) Micum index (cumulaciva %) Haven Ash in
. stability ke
on 11y on V" on 40 mm. The 10 mm ?:;3;‘:;‘”"3‘ {dry %
STRAIGHT KARGALI COALS
1. Sawang 100 92,2 97,1 7,3 1,6 5640- 6.1
_—— 92.7 9.2 90 2.2 562 282
2, ¥argsll & Jt. Bokaro
(washed) ~100% 88.5 9745 76,5 1.0 54a7 19,6
3. Kathera 84.8 95.7 72,4 13.5 42,0 19.2

BLEND3 KARGALL WITH OTHER COALS

4. BSaw. i3
'D"::Iu 20% { 93.2 971 80.4 12,5 5541 25.5

5. Jt. Bokasro «
Kargall (50;50)
08

=708 90.6 96,7 78,5 11.8 53.1 2150
10" geam -30% |

6., Séwang 0% 2 25.6
g 2.0 95.3 7.5 16,7 53 5

BLENDS OF ARGADA WITH OTHER COALS

7. Argada - 25% i

Tatas Coke n 91,5 96.7- TTab= 12,0 39.7- 19,5-
Cosl Msxbmﬂv:r ; 9L,2 98,0 79.7 13.5 L3 ke 22,3

W. Bokaro weshed §

-15% §

8, Argeds -20%

= TaEan Coke Qven % 91,6~ 9748 7y 12.8- 42,3 19,5
Coal Mixture or 93.6 9841 78,2 13.0 L3k 22,7

W. Bokero washed i
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Straight Sawang and Kathara coals

The Kargali Sawang coal gave “hard™ coke of the
metallurgical grade except for the high percentage
of  ash  which could be reduced by washing the
coal. Some of the physical indices were even
slightly  better than those of cokes from  the
washed Kargali coals from the Joint Bokaro and
IKargali collieries (Serial Nos. 1 and 2).

The INathara colliery coal was tested in 1949 in
a commercial coke oven at TISCO (Serial No. 3).
The poorer physical propertics of the coke were
due to the coal sample being collected from the
outerop.

Blends of Sawang with other coals

Equally satistactory coke could be obtained from
blends of the Kargali seam coals with 20-3020  of
the lower volatile <07 seam Jharia  coals (Serial
Nos. 4 and 5).

The poorer quality of the coke (in respect of
some  of the physical properties) obtained from a
blend with 20 per cent of Argada coal iz suspected
to be due to the weatherivg of the Argada coal
which was lying in stock for 4 to 5 months. This
is shown by the drop of the caking index of the
Argada coal from 9 to 4 (Serial No. 6).

Blends of Argada with
other coals

Hard and strong coke was obtained from blends
containing 20-25 per cent of Argada coal with Tata’s
coke oven coal mixture or washed West Bokaro
cnal (Serial Nos. 7 and 8).

It was also observed frori these tests that better
quality of coke is ensured by crushing the coals
100 per cent through 3 mr.

Special studies

Low phosphorus coke for ferro-manganese
manufacture

Indian coals. because of their generally Thigh
phosphorus content, offer difficulty in producing low
phosphorus coke for manunfacture of ferro-manganese
by the blast furnace technique.

Investigations showed that either binary  blends
of  Laikdih and Dishergarh or ternary blends con-
taining Giridih coal in addition to the other two
coals with 5 per cent coke dust produced satis-
factory coke ranging in ash from 17-18 per eent
and about  0:05-0-06 per cent phosphorus, heing
thus suitable for ferro-mangancse manufacture.

Since there is an insufficient reserve of Giridih eoal,
the possibility was explored of using suitably selee-
ted, low phosphorus Jharia coals in place of Giridih.
The examples cited in Table X show rather high
azh in  the cokes but this could be reduced by
the washing of the Jharia coals.
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TasLr X
Propertics of coke.

PEACENTAGE OF COALS |8 BLENDS FROPERTIES GF COKRE Analpsi ot
Lk %

o ‘ v ateer. rmmen e (e
Lakdih  Digherpar o fharia e P — T Axh
Ao 15— O - B85~ GTade B0C- 1 51.7- 16.9-
T0 3o Jo Fhaa d 98.§ Ba.0 N 8.4 8.5
L1 - - O 91,2 ek T7 adem 55.0 22,3
B0 50 92,1 7.6 9.3 10.5 5.6 2.5 ~
Influence of fineness of crushing on coke quality
From warious investigations, it was generally

observed that finer crushing of the components of
the coking mixture brings about an improvement
in the coke quality. This has been shown in Table XI
hy examples chogen from the resnlts of tests reported
in this paper.

Both in the case of straight coals and in their
blends crushed to 100 per cent through 3 mm or
even finer effected improvement in most of the
physical test indices—the factor of greater importance
is the lesser abradability of the cokes shown by the
deerease in the Mieum index through 10 mm.

TasrLe XI
Properties of coke.

< Crals and their Mieum jndes L Shatter ndex Y

i suatalinp
Na Grain size e e e 5L I v la:(:‘rlluﬂ:
t.(a)  Dishergerh 70% -
100 Seam 30§ Coarse 71,0 170 g8 9b.1 L.
wen
(b) Ao . Fine  Ti.0 13,7 S0, 1 28,8 LB
2.(8) Haghicole Colly. Cosrse 79,0 13.0 358 L5k
(&) ~do- @EFime  BY9.5 £ab 6,0 59.2
3(a) Telcher ssan cosl
-158 Coaram UL 1.6 92,4 8.0 b2
wash. Jemadoba
ok, Mixt. -85%
5} “tow Fine 79.7 V3.3 G518 9t.5 Py

(&) ® CoaTes indicates
(b} &= Fine indicaves 1
(5} we= Vary Fine Lrdicas

SBUE whF, D .
thr, 3 mm,
120k thre Vo5 o,

Effect of flue temperature

I5ven when carbonisation is done in the oven of the
same width, the difference in the flue temperatures
affects the coke quality to a greater or lesser extent.

The changes in the properties of the coke due
to this factor will be seen from Table XII. In all
the tests, the Shatter index on 114", Micum index

on 40 mm ghowed an increage with decreage in flue
temperature. The other phyvsical test indices were
affected to a less extent. Tf blocky coke is desired
then lower flue temperatures have to be employed
affecting the throughput. A quicker rate of carbonisa-
tion at a higher flue temperature gives coke of more
uniform size which in spite of its  slightly lower
Micum index on 40 mm is more s=uitable for the
blast furnace.
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Tarre XII
Properties of coke.

Test Ne. | Test No. 2
Higher Flue  Lower Flue  Higher Flue Lower Flue

Tesz No. 3

Higher Flue Lower Flue

Test No. 4
Higher Fiue Lower Flue

to the same degree but might rather show an improve-
ment on carbonisation at a slewer rate.

Summary and conclusion

Coking tests carried out in smaller electric and

" o " & - . ok B ok o 6 s - .
S i it e e ARPE T NE gas fired ovens and in the multi-oven pilot coke plant
Index (cumf) om " 97T 57T 97.5 97.3 97.9 98.0 57.8 97.9 i

at the Central Fuel Research Institute show the
Micus on 40 ma. 76.6 845 .5 8.3 %60 0.2 .0 83,3 fOl]O“’iIlg .
S e Rl e e s vl e e I(a) Hard and strong coke suitable for blast

furnace use can be made from the washed

Haven stability Kargali seam coals from the Kargali and
foctor on 1" 55.8 57.8 51.9 53.7 52.8 5%5.5 58,2 5Tl =2

Higher flue temperature 1200-12509C.
Lower flus Lempsruture «1075= 112590,

Influence of oven width and carbonising time
on coke quality

In the preceding table, results were presented of
tests done in the same oven of 16" width varying
the flue temperature by about 150°C and the carbonis-
ing time by about 4 hours.

In the example given in Table XIII results are
compared of tests carried out on the same blends
of coals (containg 80 per cent of high to medium
volatile Raniganj coals) and 20 per cent of Jharia
coals carbonised in the pilot plant oven of 18"

width and also in “box tests” in a commerecial
oven of 20" width.
Tasre XIII (b)

Effect of width of oven and flue temperature.
Type of piant Pilot plant Commercial plant
Oven width 18" 207
Flue temperature 1,230° 1,050° (©)
Carbonising period RO 1 0 ) 39 hrs. :
Properties of coke
Shatter index on 1lg” 94-2 Not done because

0% g ” 98-0 of poor quality of

coke,.

Micum index on 40 mm 807 724

o thr. 10 mm 10-2 200
Haven stability factor

e 1 i 528 37-8 (d)

The flue temperatures were about 1,230°C for the

pilot oven and 1,0560°C for the commercial oven.

The carbonising time was about 19 hours and 30

hours respectively. The overall poor quality of the

coke obtained from the box test compared to the

quality of the oven coke is apparent. The appearance

of the coke which was recovered in a pebbly form

showing coarse and gritty texture bears out the 2a)
poor properties of the coke.

Thusg such blends of higher wvolatile coals need
carbonisation in narrower ovens at higher coking
rate. The properties of cokes from lower volatile
Jharia coals will on the other hand not be affected

AUGUST 1959

Joint Bokaro collieries. Improved quality
of coke is obtained from blends with Jharia
coking coals (from the upper seams).

In these and all subsequent tests it has
been seen that finer crushing of the coals
(preferably selectively) 1009, through 3 mm,
considerably improves the coke quality.
Addition of ecrushed coke dust (I mm. in
size) is possible to most coal blends, to the
extent of 49%,-5%, and this improves some

of the physical properties but makes the
coke generally more abradable,
Carbonisation at slower heating rate with

lower flue temperature makes the coke more
blocky and improves some of the physical
properties of the coke. But the coke of
more uniform size, though smaller in ave-
rage size, obtained from higher heating
rate with higher flue temperature, is considered
more suitable for blast furnace practice.
Washed Rakhicole coal of the Kanhan
valley (M.P.) produces coke of the metal-
lurgical grade on its own.

80-859%, of the Damua, Kalichhapar coals
(Kanhan) can be utilised for coking with
low volatile Jharia coals.

A maximum of 20 per cent of the non-
coking Ghordewa seam, Korba (M.P.) and
Hingir Rampur, Ib. River or Talcher coals,
Orissa and 409, of Jhilimili coals, M.P.
could be used in blends with good coking
coals including the Kargali coals. These
findings are thus worth considering for
implementation in the Bhilai and Rourkela
steel plants.

The low reserves and small produection
of the Kanhan wvalley coals and the com-
paratively low yield of clean coal obtained
from Rakhicole coal as well as the distance
of this coal area from Bhilai discourage
the use of Kanhan coals for coking in the

new steel plant. The use of Korba and
Jhilimili coals is considered more economi-
cal in these respects,

Ternary blends containing 809 of mix-

tures of high and medium volatile Ranigang
coals and 209, of Jharia coking coals
produce metallurgical coke.

Satisfactory eoke can be made from binary
blends containing 70 to 809, of the high
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volatile Dishergarh seam (Raniganj) coal and
20 to 309% of low volatile Jharia coals from
the 0" seam Jharia coals produce soft and
weak cokes on their own and these results
thus point to the possibility of uatilising
for coking purpose two substandard  coals
by judicious preparation and blending,

(¢) Kqually good coke is obtainable from
blends containing 80 to 859, of the Dishergarh
coal and 15 to 20 of low temperature
coke or char made [rom  non-coking  to
weakly ecoking coals. This  points to the
possibility of utilising economically in  the
Durgapur steel plant  the fines from any
low temperature carbonisation plant that may
be established in the Raniganj area in future.

(d) Suitable selection of coal (particularly con-
taining Giridih - and  Laikdih of low phos-
phorus contents) also enables the production
of low ash, low phosphorus coke for
ferro-manganese manufacture.

3. (n) The Kargali seam enal from Sawang colliery
produces hard and strong coke except for
the high ash which conld be  reduced  on
washing the coal,

(b)) 20-259% of “07 seam Jharia coal or Argada

seam  coal  from  the  Karanpura  field
can be used with these Kargali seam coals
thus offering the prospect of utilisation of
substandard coals for coking and leading also to
economy in the use of the washed Kargali coal.

(¢) Coals trom both these areas (Sawang and
Kathara) when suitably beneficiated wonld
thus prove suitable for nse in the fourth steel
plant at Bokaro.

A coal washing plant  should be installed at
Rathara ; the middlings and rejects  can be  used
in the Bokaro power plant and/or at Dugda power
plant (under consideration).

The output from the Sawang colliery should be in-
creased and the coal washed with the Kathara coal
for the fourth steel plant in the public sector.
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APPENDIX I

IS
Partievlars of Sample Overall Float{3/4%-1/8") Haow-1/08" Total portion (BeC)
A B € usped for corbonisu-
rion tests
Loyabad Colllery Yield¥ . - 48.1-60.3 23,3:35.3 TLLA-95.6
XI1 - XV seams
Ash% : 15.2-22 8 14.0-14.7 12.5:15.1 13,4-14.8
Joint Hokaro . YaeldX - - 40.0-53.3 19.2-26.7 61 .7-H0.0
Kargali Collie- -
ries Koogali Ash % @ 19.0-17, 1.4-14.7 14,6171 .0-186
senm
Bokaro Kargali Bokare and
Kargs 11 mixed,
Sp.gr. of Barytes medium: 1.40 1.40
Sp.gr. of Separation; 1.514 1,500
Wi, % of cleams: 6. 82 EZ.47 61,79
Ash % of cleans: 16.8 19.4 173
We. & oof simks: 3.7 47,58
| Ash X of sinks. 32.0 40,7
Ash of feed: 3.7 29.5 26.2
% of 0,1 N.G, materials: 48,56 5767
Efficiency (F&Y) 95.6 89.7
Raw coul Cleans Middlings Rejections
Yield % - 2.9 21,7 5.4
Ash X 20.7 13.4 31.4 60.8
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TapLe |
Washing test on Kargali and Jharia coal.

Woashed in the heavy medium pilot washer at
Central Fuel Research Institute. (Size of coal */ "'/ .").

TasrLe II

Typical results of washing in the pilot drum
washer at Central Fuel Research Institute,
(Size of coal 371-1").

Tarrr TI1

Results of washing of slack coal (11"-07) in
the Lodna [ig Washery. (Coal crushed to
—1” for washing)
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APPENDIX III

Results of wltinate analysis C'. V. etec.
i [] [}
¥ itimate Analysis f Phosphorus I Chalorific Value
Farticulurs of sample 1 Dry M.M. free basis % ] * I_B.Th U, /1b,
1 Carbon Mlydrogen BSulphur ENitrogen 10xygen L] (Dry) 1 Air-dried [ Dry
L] i ] Piby diff. ) 14 1 1 M. M. free
OR 1SS A
Talcher scam 82 30 .50 0,62 1.63 Q2.67" 0.073 - -
Ib - Hiver scam vl .65 4.91 O, B3 1,46 10.93 - - -
Himgir Hampur scam ua.aT LDLas . 37T 1.53 10,34 L0 I ST - -
B OKAHRDO
Jaint Bokaro (Kargzli)
wa s hed B7.76 P & | [ 7Y 2.00 4.19 0,070 12,8140 15,300
Karyali(Top & Bottom)} washed, 08,26 5.18 0.84 2.05 3.67 0.08 12,356 15,480
MixL. of Jr. Hokare and
Kargali (2:1)
) wWashed large(id™-1%"]) [ s ] 1.0% 0. DT 12,5480
11) Washed slack(l%"-0) O.7Té 2.04 O_0%L 13,020
Sawanyg (Kargalid. .. ._....... 0. G- 1.00- Oo.112- -
0.82 1.88 0.178
Katharal o~ As ST 54 65 ¥ o_5T~ 1.79- 0,06 - -
0.85 2,02 0. 30
SOUTH KARANPURA
Sirka, ReligaralArgada Top) a2 lx:'¥— O, T 1.56- T. 002 O, 08— . 14,460~
a4 12 0.78 2.00 p.27 - 14,630
: RANIGANGT
Lauikdin deep (Laikdih) BT 20— 4. 00— 0.51- 1.T2= 4. bb— 0. 0535~ 12, TOO— 14,838
uT.T4 Selk2 0. 12 1.91 5.41 0.0¥7 12,990 15,338
West Wictoria o " ) B6 . T- 4.9 = 0. 44~ L.81- 3.50- 0. 100~ 1,810 15,150~
69._31 S.61 0.55 2,068 4.8 0.133 15,450
West Victoria (Hamnmagar) 86.70 0.56 2,08 5.47 0,096 11,850 14,540
Chanch (Chanch) ov.el 0.52 2.24 3.50 0.127 12, 100 15,374
Sectalpur (Sanctorial 05, 36— 0.41- 2.42- 4.21- O.114- 11,990~ 14,910-
B4, 61 0.42 2.45 8_29 0,174 12,410 14,950
el i i = }
Chipskuri (Dishergarh) 0. 34— 6. 56— 0. 124~ 12,450 15.060
042 T3 0. 140
Sterulpar { " '] 0. 30- 8,85 .04~ 0.093- 12T280- 14,990~
0. 38 2,79 T=T9 0. 155 12,420 15,290
Damua Colliery 85.21 5.40 0.75 1.99 6. 65 Q.1 15, 160
Kalichhupar Collicry 2. 9a 5. 3G 0.7T1 V.TT LS R 0.07T3 15.240
Kakhicole Colligry oo, G0 5,038 0, 56 1L.86 3.40 0.0217 15, 680
JHILIMIL T
hatkons soum 0He. T S.00 0.42 IL.62 6. 18 0. 005 12,130 15, 080
Sardih Scum B, o2 5.01 0.52 1.65 T.00 0. 004 12,240 14,840
Bandakhoh seam 85.92 5.17 0,57 1.68 b 6Hi6 0. 000 11,6830 14, 960
K OR B A
Grordewa scam B4 .20~ S5.04- O_40- 1. 56~ B.16— O . 004~ 11, 6800- L4, S590-
(smull sample, Bulk sampled B4, 68 5.00 0.52 1.81 B8.39 0. 006 12,120 14,650
JHA R LA
"' seam Bastacolla. QL.A7 448 0,45 1.73 2.17 0,018 12,110 15,599
W' seam Monaitand @1 .56 4. TE .71 1.51 1.46 0,045 12,400 1S, 7049
WII & VWill seam East bEna 0, 69 4. 58 0.45 1.98 2.30 0.07E 10,750 15, &30
*X' scum. Central Jeenagora BY_2q 5.54 0_f4 1680 2_53 0. 025 - -
'N1" seam. Sendru Bunsjora q91.07 4. 64 0.689 2,04 1. 36 0,036 11,860
TXIIL® scam, Loyabu Q0L 04 4.84 0. 68 20X 2.53 Q. 273 12,540
£ umw s e )
*KIV" scam { - i) GO 48 S.03 0. 60 2.05 1.64 0.179 13,440
"AIVY scam, Bararee [EEEI ] 5.03 0.62 2.06 3.3 0.209 12,350
{unwashoed)
TAVY seam, Loyabud a9, 72 4.79 0.61 2.06 2.82 0,205 11,800
) tunwiushed)
Mixt. of “XIIL® el 3 il ) B
TXEVT, "XV seams {(washed) 09, G2 4.86 o.70 2,08 2,74 [Vs o | 12,742 15,5460
Mixt. of "XIT-XVI" seams .69 - 0. 60 217 3.39 0.15% - -~
funwashed)
G 1T R I D I H -
I ower Karhorbare S ] d.dé 0. 46 1. 76 . | O, D06 13,740 15,0806



APPENDIX IV

Analysis and fusion range of ash.

Particulars of sample : Ash amalysis % :
| | | | i ] [ 1 [ i Alkali- § Ash fusiom ramge ©°¢
Colliery I Seam I 5i0g I Alg0q | Feg0q 1 ‘l'!.(."2 I Ca0 1 Mg0 1| 504 t Py0g i es (by 1 in mildly reducing
i i I i i i i I ] I dife.) 1§ atmosphere
JHARTI A
(i) Sendra Bansjora XI 67.86 24.01 11.6% 1.52 1.10 1.39 0.97 0.42 1.04 1160-1300
(ii) Kustore XI(washed) 55.80 22.91 13,80 1.50 1.40 1.20 1.63 0.36 1.40 -
(iii) Bhalgora XI §L.1T  21.24 18.31 1.24 2.12 .33 - 0T 1.26 2.96 1100-12E0
(iv) Loyabad XII,XIII,XIV, 53.90 26.%0 9.15 2,18 1.22 2.46 0.90 1.50 1.87 1260-1400
& XV(washed)
(v) Bararee X1V 45.54 21.84 14.61 1.99 6.15 2.52 2.83  2.60 1.86 1260-1410
RANIGANJ
(i) Laikdih deep. Laikdih 46.00 34.93 6.32 2.383 3.7 2.86 2.43 0.57 0.80 Over 1400
(ii) Seetalpur Sanctoria 49.11 l6.66 15.66 1.40 6.60 3.68 1,93 1.42 3.51 1100-1240
(iii) -Db- Dishergarh B4.55 21.75 7.44 1.55 5.68 2,80 1.89 1.43 2.0 1160-1260
(iv) Chinakuri Dishergarh 49.41 19.42 9,23 1.72 9.64 3.24 1,72 2,81 3.11 1120-1200
(v) West Victoria Rammagar - - - - - - - - - 1180-1260
|
(i) Damua i 55.01 25.84 B.77 -1.56 - 3.66 0,56 0.7l 1.64 2.26 1260-1420
(ii) Kalichhapar ;...Kanhan Valley ©55.42 25,19 7.93 1.6 4.84 - 0)72 L.22 0.99 2.08 1230-1330
(iii) Rakhicole : 63.02 24.91 T.45 1,68 0.87 0,50 0.29 - 0.23 1.15 Over 1400
Jillimilli
Katkona 63.36 23,03 7.1 2.53 0.93 0.93 0.30 0.07 1.74 Over 1400
Sardih 59.02 31.29 5.59 1.95 0.68 0.64 0.30 0.07 0.46 Over 1400
Bandakhoh 69.22 21.24 521 1.66 0.56 0.9 0.57 0.04 0.55 Over 1400
Korba
Ghordewa 62.68 27.62 2.837 -2.80 - 1.08 0.56. 0.66 0.11 2.13 Over 1400
BOKARDO
Joint Bokaro
(washed) Kargali seam 53.56 33.55 (T N ;T T 0 s Tt o - T T 1. 1.14 1.88 Oyer 1400
Kargali(Top &
Bottom){(washed) -Do- 51.80 31.10 7.00 2.70 1.94 1.07 0.3 1.56 2.47
Sawang(unwashed) Kargali seam 55.01 33.44 6.13. 0,93 2.09 1.27 - 1.16 Trace 1200-Above 1400
GIRIDTIH
Karharbaree Lower Karhar- 69.80 18.70 5.0 2.20 1.00 .1.00 1.00 0.07 0.63 1260 to
baree over 1400
OR1SS5A
Talcher seam - - - a K Iy 2 ¥ - Over 1400°
Ib. River " - - - - - - - - - Over 1400°

Hingir Rampur " - - - - - - - - - Over 14009




APPENDIX V

Results of coking test on straight coals.

I Fineness 1 1
Particulars of sample ¢ of coal # Properties of Coke i Ash in
I (% tnr. 4 Shatter Test cum % | Micum Test cum % |} Haven 1
Seam | Colliery ¥ 3mm.) § on 1% T om 5" T on 40 mm. T Thr. i Stability L] Coke
i i L] ] 1 i 10 mm. [ Factor cum (]
i k ] i 1 i I on 1" ] %
JHARTA
e Bastacolla 100 B8.0 91.5 58.2 36.5 2.8 20.3
b o i Moraitand 100 87.3 94.3 67.3 19.0 37 .0 22.9
ke i Boro 100 B&.5 91.7 61.2 3.9 26.7 22.7
glle Khas Kuia 100 B89.0 96.2 73.5 14.7 62.1 221
0 Central Salunga 100 90_2 96.6 5.0 13.8 58.7 21.4
*vii-viil® East Enma 100 94.1 97.5 82.8 11.8 56.6 34.1
Wil -VILLY Pure Jharia 100 04.3 07.1 78.8 11.6 52.0 27.7
" Busserya 100 91,3 %6.0 B80.3 10.2 60, 3 25.3
b i Central Jeenaqgora 100 94.0 97.9 82.9 10,5 614 R G |
4 i Sendra Bamsjora o5 96.6 58.1 84.5 9.0 59.2 26.0
HIVT Bararee 100 93.3 98.0 T9.1 8.1 64.2 23.3
TXT1-xVv* Loyabad 100 93.5 98.5 ez.7 8.5 57.9 18.3
{washed)
RANIGANJ
Laikdir LLaikdih deep 100 B3.0- 97.4- Tb.2- B, 6- 48, 8- 17.7-
1.0 875 TT.7 8.8 58.0 18.3
Latkdih West Victorio Q0 92,7 26,5 76,0 16.5 50,2 23.0
Rammagar West Victoria 20 4.0 97.6 77.3 1652 51.8 22.4
Chaoch Chamch 80 94.0 98.2 T6.8 135 45.7 24.3
SuncLor1a Seetalpur 100 85.5 6.0 56.9 12,3 22.9 24.0
Samcrioria Deoli B85 94.0 8.2 T6.8 11.5 45,7 24.3
Disnergarh Chimakuri T7.6 95.6 52.5 19.5 21.1 19.9
DBishergarh Seetalpur 100 78.0 96.8 59.5 15,1 14.1 21.4
M, B,
(Kuohan Valley)
Dumua 100 B87.0 94.5 T2. 4 20.9 30.2 22.0
Kalicnhapar 100 89.0 95.3 72.4 17.6 50.5 22, T
Hakhicole 100 96.0 98_2 87.1 10. 6 599.2 27.0
B OKARD®O
JoinL Bokarol(Kargall seam) 100 ?1.8 7.9 TB8.5 8.2 62.3 19.3
(washed)
Kargali (Top & Bottom) 100 92.1 98.2 7.4 ¢ 1y B S4. 20.5
twashed){Kargali scam)
Mixt. of Jr. Bokaro &
Kargali (2:1)
1) Washed large(3"-1%") a0 88.3 97.5 4.7 10,9 GO, T 20.4
it) wWashed slacki1%™-0) a0 BT.0 6.6 T3:1 10.6 63.6 17.4
iii) Mixt. of large & slack 80~ 88.86-~ 96.8- 73.2- 12.8- 49_2- 20.5-
100 88.5 2T.5 T6.5 11.0 S4.7 17 6
Sawamg Colly. (Kargali seam) 100 92.2- 97.1- T768.3- 11,6~ 56 - 26.1-
92.7 07.2 9.0 12.2 56.2 28.2
Kathara Colly. ( 2 L B5 84.8 95. 7T T72.4 13.5 42.0 19.0
G I R1 D1 H
Lower Kuarharbaree 100 88.86 98 .4 95.0 8.0 60,6 L4 8



APPENDIX VI
Results of coking tests on different blends.

P ROPFERTIES o F C 9 K E

="yl
rig SHATTER TEST CUM 9 MICUM TEST CUM < ASH IN
PARTICULARS OF BLEND n::.ss;mrfn 3 . s“r'l:lﬁr'rv LORE o POROSITY “
! FPACTOR CUM %
ON 14" ON 14° ON 40 MM. THR. 10 MM. OMN 1"
With Orissa Coals
Blend of Tafoher 158 ) 80 22.3 28.0 76 .3 13.5 44.3 20.1 ) 45.2
Washed Jamadoba- ;
Bokaro mixt. 85% 100 8l.8 97.5 79.8 13.2 47 -4 18.5 )
=Do- 20% B8O 90.2 96.8 75.6 14 .6 45
. - «3 . .
80% } 100 e1.2 97.3 7827 138 46’9 S o
Blend of Ib- mv-r—lﬂ‘; 80 90..3 96.5 78.2 13.6 47 .4 20.5 )
Washed Jamadoba- ) ; a8 .5
Bokaro mixt. -85 ) 100 82.0 29.0 79.4 4.8 52.9 20.2 )
=Do- 20% 80 20.0 26,0 77.8 13.0 44.7 20.6 )
s0% } 100 s0.8 7.8 76.3 1315 48.9 19.8 ) iy 2
Blend or'm.nsor-h-pur 10%
51 jus XI % 80 2.0 - 76 .0 - 48.6 20.2 -
Hingir-Rampur -10%
Choitodih XII-XV Seam -20% a0 96.5 - 77.1 - 48.85 23 .4 -
Hingir-Rampur =-10% 80 91.0 - ?77.1 - 47.7 18.5 -
West Bokaro "X' seam-90L %
Hingir-Rempur-15%
Washed Jamadob-Eckaro mixt-85% 90.7 9E .5 BO0.0O 11.7 49.2 - 46 .4
-Do- 208 93.0 97.3 79.3 13.0 45.6 - 50 .7
Iuns:.r-alnpur-zox
54 jua XIV- ao 5.0 - 9.2 - 49.4 1B.4 -
With Bokaro Coals
7% X 100 94.3 97.9 80.1 11.8 54.2 18.0 50.0
Korbe (vashed)- 2% I
Coke dust- X o
Eargali-65% I
Knrgn (Washed )-30% X 100 965.2 98.0 T4.9 8.1 50.0 i8.8 -
Coke dust SF% X
EKargali (mh.d) 7TO=-70%
Lﬂ;-:'blﬂ 20-25% 100 92 .5~ 98.1~ 8l .8~ 8.8 59.8- 19.4 - 409 .4 =
(washed) 96 -0 28.4 856.3 62.6 19.€ 50.7
with or without 5% coke
dust.
Margall (washed)large &
slack (S0 :50) -75% 20 B89.5 97«5~ T6 B = 10.7- El.9- 20.0- 44 .9 =
Loyabad mixt.- 25% 92.5 97.7 ‘.".':5 14.1 65.8 20 .4 46 .0
with or without 5% coke dust
Karg hed large &
-neusn‘:g:':) -70% * 85 8z .4 97.5 77.1 12.6 55.7 20 .5 42 ,€
Mixt. of Jharia-
(excluding Loyabad)- 30%
=Do- - BO% BS B9.9 97 .9 76 .0 12.1 s2.8 20.7 42.1
5%
=Do- 30% 856 94 .6 97 .9 B82.3 10.7 57 .4 20.8 43.8
708
Eargali washed -40-50% 3 .8= 19 .2- 51.4
-20% o2~ 97.3- 76 B~ 11e8- 5l. :
I’.‘dl:lh or 5 e 94 97 .8 T77.8 12.2 " £53.0 20.2
Bararee XIV 26-358
c.D. ax il
xorke = 30% 100 921 95.6 77.9 14.9 45.0 20.¢ 50.2
Bararee 25%
c.D. st
e i i A -
Kargali (wn:ludn:r
slack-
Jharia mixt.- 70% 8s 88.3- 297 .5~ 75.1= 10- 56 . 21.2- 42-456
{unwashed) 20.2 9B.1 77.1 11.1 60.0 21.5
Sawang -80% 100 83.2 97.1 80.4 12.86 55.1 25.5 48.0
'0* seam Jharia -20%
WITH KARANPURA COALS
AEEria Cohiiern” 200 e2.0 5.3 77.6 16.7 s3.2 £5.6 49.0
Sawang- 80k
Seam-25%
(& ::: E: liery) 100 92.5 87 .3 T7.6 14 .2 46 .8 21.6 -

Tata's C.O.mixt. -75 %



FINENESS OF
AL 4

APPENDIX VI (Contd.)

PR OPERTIES

o F C O K E

PARTIEULARS OF BLENG COAL 45 SHATTER TEST UM ', MICUM TEST CUM =, SIAEN. Floleithng POROSITY
THR 3 MM — - e o FACTOR CUM
oM 11y om 1y° ON 40 MM, THR. 10 MM on 1
Argada Top Seam
(Religara Colliery)-20% 100 91.6 28.1 T7T i12.8 42,3 22.7 -
Teta's C.0O.mixt. -B0%
A:_rgada Top seam
(Religara Colliery) 20% 100 93 .6 97.8 7B.2 13.0 43 .4 1e.5 =
e =t Bokaro washed - BO%
=Lo- -25% 160 1.5 96 .7 T7.6 13.5 39.7 18.7 -
-
-75%

Argads Top seam
(fleligara Colllery) -25% 100 94,2 98,0 79.7 12.1 4]1.8 22.3
Teta's C.0. mxt., -75 £
Kargell (washed) large &
slack( 5C:50) -70% 86 90.6 6.7 78.5 11.8 B3.1 21.1 -
‘0" seam Jharia-30C £
WITH M.P. COALS
{Kanhan Valley) 100 88.5 95.5 80.3 9.6 56 .2 - -
Kalichhappar- B5E
'X' seam, Bhowrah -15%

Damus - 704 - =28 90.7 85.2 TT el 16 .6 25.5 20 .1 =
‘X' seem,Ehowrah-30% 100 90 .7= 96 . T=- 81.1~- 11.56- 52 .9~ 2)..2- -

93.6 7.2 Bl.5 11.7 56 .6 23 .2
Jhilimzli
Jnilimili - 208 100 92.4 98.0 - = 56.0 26.3 -
*X' seaa, Snowran-2of
=S -30% g1.2 97. 4 - - 58 .7 25.9 -
Do e 100 1.2 i

Jhilnili -30% 100 a9.6 o9v7T.2 T4.6 14.3 45.0 22.9 -
Kargali slack -70%

-Do- gg% 100 2.1 56.0 70.8 20.3 45.1 25.0 =

With 5% coke dust
Jnilimili -40% 1 92.9 $7.3 e - S0, =
*X' seaa, Jnaria-60% oo = ? == v @ 254
Jrnilinili - 408 100 90.8 g7.2 T4.5 13.4 42.1 23.3 -
Kargali slack-A0%

Jhilimili - 508 5 ]

XTI seam [iashed)-S0E 100 B87.2 891.3 64.8 26.8 40.5 20.5 -

Bhslgora
-Do- ggé 100 az.v 89.2 61.3 30.4 33.8 20.3 .

With Korba

Xorba - 10 - 20%

Kargali-50 - 7a# 100 92— T S= To.8= 11.6- 51.5=- 13 - 50=-51.4

{ washaed) 24.3 o97.9 8Q.1 12.2 54.2 20,2

Laikdih or

XIV, Bararea 26-35%

Coke dust 4-5 %

Horba - 30%

Kargalli - 40-65%

(washed) 100 91 - 95.6 74,9 = 14.9 - 45 = 18.8 - 50.2

XIV Hararee 0 - 25% 95.2 98 .0 77.9 18.1 50 20
Coke dust - 5 %

Dishergarih (Raniganjlwith Jharia
Ssretalpur - 808 20 88.0 9643 7.8 15.2 37.0 Z24.4 -

'O' seam, dera - 20%

Parbalia - 80%

Lk« 1 si-a.a.CE.":'Ll'aé Saluaga 100 86.0 97.2 74.7 9.0 45.7 24.4 -

=20

See t&l pur -BOZ

Vseam, Pure salected 100 92.3 96 .8 74 .2 12.3 39.85 20.4 &

Ban jora =2C%

Me thani —-20%

VI1-VIII seam,Pure Jharia 100 22.0 97 .0 79 .4 10.3 54 .4 21.4 54.5
Mixed Dishargarh - SC0&% 100 8.5 96.7 TO.0 11.0 49,0 - -
YI1I seam,Golukdih- Z20%

Chinakuri - Bs 88.8 27 .0 75.5 11.1 40.4 22.3 -

Coal mixt. from

EFhowrah - BOE

Seetalpur -75%

0! seam;Hastaceils @0 91.6 98,0 79.3 10.8 s1.2 24.5 -
-12.5%

*X'" seam, Eusserya
-12.85%8



PARTICULARS OF BLEND

APPENDIX VI (Contd.)

P RO PFERTIES

.. € O R &

SHATTER TEST CUM <

MICUM TEST CUM =

OoN 11"

ON 14"

ON 40 MM. THR. 10 MM,

HAVEN
STABILIT

g
FACTOR CUM =
ON 17

POROSIT)Y

1 =758

Chimakur
VII & VIII seams,

ast Ena -

H.T.Coke dust- Si

100

97.7

12.1

Seetal pur -70%
*0' seam, Bera-3Ct

13.2

Seetalpur -70%
'0' seam,Monaitand
-304%

49.2

24.0

Seetalpur -70%

.

O' goam Khashula

97.0

78.3

10 .6

a8.1

Z2Z.9

Seetalpur  -70%

O' seam,Central
=30%

Salunga

892.5

98.0

55.4

24 .4

P

erbelia 7Ok
» m,Sind

X' seam,Sindih-30%

84.0

97.8

.4

24,0

Seetalpur -
*X'" seam,Central
-30%

Rishergarh (Fapigani)with Jharis
Seetal pur -70%
*X* seam Busserya-30%

89.1

96.8

l4.2

39.9

22.7

92 .4

97.0

10.8

51.7

Seetalpur =70%

'X1'" seam Bendra

EBansjora -30%

Crinakuri - 70%
Loyabad X111 (washed)
- 30%

Seetal pur -70%
Bokaro Kargal 16;--!-4
=3

100

85.3

98.0

96.7

77.6

758.5

67.4

12.7

14 .5

35.0

22.0

18.6

47.6

Dishargarh

XII-

-50%
XIV seams,Choitidh

X11-XVI seams,mixed (washed)

Dishergarh

1 Jn-;dob (washad)
xwv ao am o (wa
-50%

DISHERGARH WITH KAROALL

Dishergarh

Bokaro Ka nl: (washed)
o rE
T “sof

DISIERGARN WiTh LI-CHAR

Chinakuri -85%
L.T. Coke from
Sanotoria coal-

1c0

80

o1 .4

97.3

97.3

78.6

74.0

75.4

10,9

11.5

16 .0

47 .4

47 .8

44 .0

21.8

22.8

45.9

Chinakuri -85%
L.T.Coke fron
Koithee coal -

100

Chinakuri -85%

L.T.Coke from mixed nen- 100

coking Ranigan] ccals
-15%

Blend of Chinakuri -2zZS5§
Laikdih deep -50%
X1 seam,Jogta -12.5% 90
'O' seam B-stncellgﬁ

with 5% H.T.Coke dust

2=

Blend of Deoli -25%
Lailkdih desap -
Xiseam,Jogta- 12.

100

'0' seam Bastacolla -12-5%
with 5% H.T.Cocke dust.

92.4

92 .5~
293.56

97~
97.6

78.1

773~
B8l.5

11.4

L

14.3

15.0

47 .4

39.0

42.4-
45 .3

48.0

23.0

19.3=-
20.2

19.4

47.1-
49.8

46.5

Blend of Chinakuri -25%
S0%

West Victorias -

(Laikdih seam)
X1 seam Jogta with
4% coke dust.

-25%

81.2

14 .8

47.2

49.0



APPENDIX VI (Conitd.)

PR OPE®RT L E S

o F C o K E

FINENESS OF ASH 1N
PATTICULARS ©OF BLEMD Freamie FOATTER TEST EHE PR TERTCLEE e S POROSITY <,
THR 3 MM — D FACTOR CLM v,
(1,7 [ BN L L I Ord 40 MM THR 10 HM L=L0 D
#lend of Chinakurl-=25%
West WWetoria -5 =Te] 24,1 D6 .5 T7.6 17.8 5l1.8 24.0 46 .1
¥1 seam, Jogte -12.5%
‘g seam, Bastacolla-12.5%
with 4% coke dust.
Blend e¢f Chinskuri-2:5g
west Victoria -25%
Lalkdih dsep -25% 90 89 .8- 97= P7 b= 10.9- 58.1- 22.1- 48 .4~
¥1 seam Jogta -12.5% a1.2 97.5 78.4 12.9 €0.1 22.3 43 .4
‘0" geam bastacolla-12.8%
Llend cf ceetazlpur -30%
Chanch ~30% .
Leikdih deep “7.5% a5 22.5 97.6 79.4 10.8 532 22.9 47.2
Lower ¥arharieree -7 .55
¥1 smam Jogts - 25%
Blend of Seetsalpur- 30’5&
Chanch -ao% =] -
Lelkdin deep 85 95.6 o€ 6 75.3 1a.4 a7.2 21.9
Lower Ferharbaree
'GY' seam Monsltand-250
with 5% H.T.Ceoke dust.
: ¥ etal pur
gtmﬁ?gho i E -.jg?‘: 100 o .2 898.0 80.0 10 .2 55.6 22.1 46 .5
"G seam Monaitand-207
“Eer Wil B HTGolke 85 94.5 7.8 77.5 14.2 a7.3 22.4 46.0
Blend of uuﬂta.lpur—:g"”
Chanch %
' seam,Monaitand -10‘»._. a0 0.2 06 .8 75.6 11.8 46 .0 22.9 45.7
1% ggam Busserye =X%
blend of Seetalpur-30%
Chanch 16-%
wWest Victorlia -16% a0 BE.2- 95.4- 75 .6 14- 49 .9- 23.5 49~
(Ledkdih) -
Laikdih deep - 2%
XI seam, Sendra -15% 20.9 97 .4 770 15.3 SE6 .4 49 .6
"o seam Central .
Calungsa- -15%
Elend of Seetalpi. r—E(}‘,E
Chanch
wWest Victoria Oﬁa 100 21.0 96 .5~ 7.3~ 12.7- 55.3- 24.4 4€ .7
(Famnagar)
Laikdih deep - 5% 22,1 97 .0 PH. 15.1 56 .0
"Y' geam Busserya-12.5%
'0*' seam,East
Eastacolla- 12 .54
{ELLND OF LAIKDIH,DISEERGARH.CIRDIH OH JHAKIA)
Lailkdih deep -707
Sestalplr - 155
Lower HKar- 100 S O 98.0 Bl.7 10.7 56 .8 17 .8 49,0
Hartbarees -10E
HoTl.Coke
dust - EE
Latkdih deep-ﬁﬂﬁ, )
Seetel pur -30% 100 BE.9 87.3 77.3 12.4 55.8 16.7 51.8
Lower Karhar- )
baree —10&
Leikdih decp- 505 20 B9 .6 7.2 T4 .4 11 .3 43 .8 18.6 -
Sectal pur -30%
Lowsr Farhar- 100 2.5 BE.8 7B.8 10.0 53.3 15.5 -
beres -20% o
-Do- with 3% 80 a2 .3 96 .5 T7T2 11.5 46 .7 19.5 -
H.T.Coke dust 100 gz.0 97.6 78.1 10.6 48.6 18.7 -
-Do- with 8§ —
84,3 97.7 79. . . - _
H.T.Coke dust - v == LN 18.8
Lalkdih deep -50%
Seetalpur oAl
Eower: -harhar- 100 e 98.2 80.3 19.8 56 .4 16.9 53.7
baree- 25%
H.T.Coke dust %
Lelkdih deep- 404
Geetal pur - SO0m
Lower Karhar- 100 20 .6 27.7 75.2 12.2 51.7 18.7 582.3
barase- 10%
Laikdih deep- 40%
Seetalpur - 253&
Lower Karharbaree-3ok 100 g4 5 98.5 81.3 10.8 5 1. i
H.!.Coke dust -5% e A0 Y
Lelkdih deep -50%
Seetal pur —-25%
X1 seam,bBhalgura 80 i o 9. i . e
(washedg e 3. g7 0 Kd 1 13.5 44 .0 S0 . 50.6
H.T.Coke dust-g%
Leikdih deep - @
Seetal pur -
Sl SARy B8O 22.0 86.9 776 13.8 e -1 20,3 £50.9

nhalgora (washed) -u%
H.T.Coke dust =5%
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