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2.2, Coal Mining

10 it iNt0 coal

Introduction:
nsporlll

ust and trd

i y » earth €T
ring coal from the ‘
- following

pased on the

The technology required for [ecov
ining. This technology is

s . . g : ‘
* processing unit, 1 the vital step of the coalm
'___.._——““‘——’--‘_‘-—

operations:

Wt
lamps

= onl deposit INtO smaller
1. Extraction of coal: the method used to break out the coal depos!
o1l
1 locality.

ation of coal from the productiof

o

Material handling: transport
s____—.’—"’——t e
system within the mine

yent of praper air circulation

s

Ventilation: the developn
———
nt the saggimg of the underground of surface opening
-+
‘ %
wr”\q T

Ground control: to control and preve
o

A

developed during extraction of coal.

There are two broad categories for mining of coal

(a) Surface mining

{b) Underground mining

200 ft below the carth
N

e. Very big utilities and machineries are used for removing soil and rocks to expose the top
/_’z——f

Surface mining

Surface mining is generally used when the coal seams are found withi

surfac
-—

layer of coal. After extraction of coal, the rocks and soils are returned to fill up the holes of the

mine and the whole surface on the ground is properly revived to its original state and can be used

d to

—

for cultivation, industrialization etc. This process is comparatively less expensive compare

underground mining.
‘r_——’__’
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The prime considerations for this technique are geographic location. thickness and removal of

d. Much of the overburden

inter-seam waste and overburden and quality of the cozw

asted before

contains layers of shale, limestone or sandstone and mus! be bl it can be removed.
e
lasted. then loade

After the overburden is removed coal is usually drilled and b

and hence itis called strip-mining. The

with a shovel. Removal of overburden is called stripping

N

d into coal haulers

types of surface mining are

‘/a') area mining or modified open-pit mining

./b) conlour mining

J:) mountain top removal M
./d) auger mining . \pt \,..\‘\)"':‘ ¢ Uu/"')
L’(,\)LMW“’ ¢ WW"J

Area mining is applied in relatively flat coal s

sams, where they are¢ expanded in large area at

different depths. In this type of mining, overburden is removed by scrapers and placed outside
b vl

—_—
tWS, Mining begins with drilling and blasting waste rocks to

expose the coal seams. Coal is removed and transported. The size and depth of the pit are

adapted for the case when several seams lie in

increased as mining progresses. This mining is
R SROE T IOt -

parailel.
—

Contour mining and mountain top removal are used in hilly areas. Contour mining creates a shelf
‘-————_——'

or bench on the side of the hill. The mountain top mining process involves the removal of upto

1000 vertical feet of overburden to expose underlying coal seams. The overburden is often

scraped into the adjacent valley which i ill. O
3 s called a valley fill. Overburden i i
Lvaley it verburden is the soil and rocks to

7

be removed to expose the coal seams.
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Augur mining is another 1yPe of sur
&
' an
ep for overburden removal .
e cs INtO more or less

’
diameter hol

where tetail
A |
N , " . aree
impractical or unsafe. 1t involves boring of larg
____,_—4-”" " I lh" L’("l] i\ d”‘“cd "nd i'Cn](’\(—
1 SN, YR & ¢ {
s S listance of about 200
< aal for a distal i
0 inches of coal for a
i heads can 1¢ s upto Y0 inches (
Single, Jual ¢ heads can remove up

s

. —

. =
J by means of an auger.

&

fl.

—

cted by underground

Undereround mining
° on. oy Y \(3
When a coal seam does not appear near (0 the surface, it must be extra
d as 1) room and pillar. 2) longwall.

process, Different underground methods may be classific
— ~
Room and pillar is a mining technique in W hich the coal is extracted across a horizontal plane
———— __»_J_________,__——'—"_’_

ing horizontal arrays of rooms and pillars to support the roof created due to extraction, In

onventional) The main differences

~a
G

this tvpe of mining. the methods may be either{continuous jor{c
——
E,d.{ F,evt»{"P\l&
wents and the face of operation. In

herween the two methods are in the naturc_of equip

%,'rbU ’w\@\/

the cycle begins with the continuous sumpi@g cut into the coal face by a
‘r

continuous mining,
e
ous cutter or miner. A shuttle car is positioned behind the miner to receive and transport

coniinu
A—
the cut coal 1o the belt feeder. When the shuttle car is filled up. it moves away and the next

shuttle car is fed by the new cut and the cycle is continued.

fhinirauts
in conventional mining, the breaking out of the coal from the face is done by cutting, drilling and

blasting operation. At the beginning, the cutting machine cuts a 3-4 meter slice horizontally

across the room width and then moves out to the next place to be cut. Then the drilling machine

—

——

———°
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area is examined for safety for entering the loading machine and shuttle car. The cars cOMe in for

loading the coal cut.
T . . " ~ H ¢ IS (" 1 " ¢l ¢l 1 IS | l
The SySlCm of rooms and crossculs driven 1 the pu)(]\lﬂl(m [’)«IIILI.S divides the pancls into ¢
: . q . o nracted by the whods that allow the minin

ceries of coal pillars. These coal pillars arc ¢ )!!;,,_,,.‘_.f;'.m'.’L.M—«”“ methods that allowy e
: e Since methi s ma accumulate into the caves: a
OpCH\“(m ard the P‘HWI,,‘E‘D,!.(J} S, .\miﬁt m‘,.ll\_,lj.,‘f_i’.‘_.‘-—».).,.______,__.‘

R

{o retreat oW
al form of lIINlC['gl’Olrllﬁl(_Ivi‘.‘(_)il‘] mining where 4 Jong wall of coal is
4 km long and 250-400m wide. Longwall mining has @
i e DR

Longwall mining is 8 0P

mined & single picce of nrnun(!i

qetivity than room and pillar arrangement and is safer, #5 mining 1s done
N it PRAbhaI )

pencath A complete overhead steel canopy that MOVes forward as the face of coal deposit 15
.,,,,_.—.___4__/_/,./""“" &

mined.
armored face
rmorer. -

Jongwall mining:

11nul:mwnl:1| for modern

equipment are
The cycle of face Ope

Three picces of
rations is based

and the coal cutting machine.
g

S, p(\\\Cl‘Cd Sllpp()l'lS
he coal face

conveyor
are erected along 1

The armored face conveyors
e arme o

e cutter loaded usually

on the movement of this equipment.
power support with the help of hydraulic jacks. Tl
with the help &7 > ————

and are connected t0 A

olides along the top of the conveyor ant broken coal chunks

i breaks out a 20-30 in coal strip. The

( are carried by the conveyar.

Other methods

e method which uses the equipments of’ both room and pillar

&
Shortwall mining is an alternativ

1e shortwall layout is simi -
all fay rilar to the longwall panels except that the panel

and longwall mining. Tl
R

width is 150-20 fide i : .
0 fi wide. A continuous miner loading shuttle cars substitute for the cutter-loader

applicd to relatively shallow coal seam
= ——

BRSO R R PRI IR

face conveyor system. Shartwall mining is

e

RN
O .

i
—
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and convey the coal

6 ' fa ge
‘ . cat hi . e to break
Hydraulic mining uses [arge amount of water at high pressut
oM .o thick coal scam. Jets of water are
from the working arca. It s usually applied for a relatively thick coal s

directed tangentially to the coal face for breaking coal lumps.

s that s > 1OTC >
NModification of the cquipments and methods for underground mining system 1o overcome the
. Remotely controlled longwall and

difficultics of mining is a great challenge for the future

continuous miners may be adopted for higher productivity and improve safety.

References:
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MceGraw Hill Encylopedia of Science & Technology. no. 4, 9" edition, McGraw Hill,
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Elements of practical coal mining, 2™ edition, by D. F. Crickmer (Editor), David A.

Zegeer (Editor) Society for Mining, Metallurgy & Exploration. Inco.,1981.
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Module 2 Solid Fossil Fuel (Coal)

CC 1'¢ . )(l (1R l ‘l ;1

s T = = e

T &haregpur NPTEL Web course

Scanned by CamScanner



e

NS Y.
R ld’.l<\~m”\~

2|an‘.|"

ion, washing, Float and sink test
Kevivordy, n<pfmine coal, coal preparation, washing, Float

2.3 Cogl Preparation g Washing

The raw coal S\lracted oy from the

e :chniques to
coal mine is processed through different techini
. . " o -mine (ROM)
achieve the desirey qualities. These result in higher economic value of run of
coal. The emy ronmenta) impacts

of burning of ¢oal should also 1o be kept in mind. The
mingral matters of e coal  should be reducedd during its processing  such that,  the
CMIsIONS of Sulphur dioxide (SO,

carbon dioxide (COy) and particylate matters  are
minimized during burning. Tne technalogy of coal washing or coal preparation is applied to
Produce specifie desirable ¢oq) products from fhe run-of-mine coal without (he change of the
physical identity,

Inthe carly days, (e coal in the form ol lumps were supplied for domestic yse and the
tiermediate gizeg were kept for (e industrial Use. whereas, he

fines were rejected. The
$I1Zing facilities Were gradually developed, The sophisticateq handling ang sereening facilitjes
Were introduced jngg the market aq per customer requirements, Recently,
al has increased. The larger sized coq

the demang of
smaller sized oo

s are Kept for their shipment, The

d in Europe i 1918 and |
used, The washer utilized sand and water as medjum,

washing technique was firgq introduce

ater “Change™ Washer wag

In course of time, m

washing e been introduced and then they w

any other types of
technology hay

€re modified of rejected according
to the need,

Coal preparation

Coal preparation includes blendin

g and homogenizniion, size reduction, grinding, Sereening
and handling. The most inM
P

ant step is coq] beneficiation of cleaning. The cost of coal
preparation d

—

also on the degree of beneficiation required,

T

e
2: 5Py r Aoy r*:,)‘,.,,,..‘,
i xharegpor NprEy Welb coyrep
e — “—'%“v__"ﬁ—\,___
— —— s
T e B e
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which is greatly determined by the markct demand of the p

electric power generatio
| or ash

l’w The presence of non-combustible materia

increases in net heat content put it reduces the dust, ash content.

equij

coal grinding

costs. Ash content also increases wear in

flerent levels of cleaning.

Therefore, coal can be ubjected t0 di
on of the cost of cleaning. Very d

on with considerati

utilisati
match the mar

could only

amount of extrancous mineral material,

s

e
o of these coal 1

The final selling pric

roduct, Almos

Ir:lnspomuion an

ansporation and SPE=

yment and boilers.

dependin
ine coals ¢on

ket specifict

$ determined by

t all coal used for

and sized

n and industrial_boilers is either pulvcrizcd ar crushed

in run-off-minc coal

d shipping

g upon its type, IS

taining large

Jtion alter

the cost of the

flotation

centrifuges, froth

cubstantial cleaning
£

ts used for washing of coal include

cleaning Steps. The equipmen
keners, eyelones, and thermal dryers

Coal preparation process

Typical sicps in coal preparation illC]lltlL‘\f
o

\/(‘:rushing -

‘%creening into different size fractions
A}ysical, chemical or mechanical processes to remove
\ﬁewalerin g

ﬂt:rmal drying
v-/blending,

‘/lgglomcration or briquetting

5 with crushi S i i
ishing and screening of freshly mined coal, which
 —

andesired impurities

Coal preparation process start

enoves some f 1 = I ca canimng r 4 ing (‘“lal Y h
COd] "h’ne lal. l\ ef.‘h:\m & I \.l mning o wa h
5 S
T N [} ﬂL 101 T ] 1S a the

pr i} p atl = 1 1atena I [ ‘d a 1< nateriails 0l ¢o« i)\ using a
OCesS U‘ separation 0‘ non-cos I maten IS or d sSire dhﬁ ‘ﬂl malteria l
- 1 o
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B
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liquid medim. The liquid medium M

—————
Sometimes a heavy, fincly grow

\l mineral, such as ma

id feed

fo ¢nsure ”]L H,II‘(\JI (‘I “|“\||||IC(' |('Cl\ “"(' IIII'I]CI.II I"«II(L
i i " e o] rild i ) ) (.O(”'hq“
] ! ' ' OCCSS “h'Lh | I IL N “b“u]“( n , ”IC
-—.———-—-"‘_—___"—__—"_——
vroc LI 1C5, ar

“hydraulic™ cleaning te¢

fo relative density
modern wash
.

by acration, materials sorting according
e
flotation to recover fine voal particles. I'o meet environmental regulations.
fur in coal. A rarely used

——
le remove around 40 percent of the inorganic sul
P .
ated by vigorous

plants are ab
e
technique is dnv technique in which coal and non-coal materials are segreg

coal. Dry technique is used

ed
.

shaking and pneumatic air-flow separation for crushed fec

before actual washing.

RS Abeshiolt.
deliverable

Prepared coal i ¢ >
pared coal is usually dewatered to some extent as excess moisture lowers the

heat content in the coal and inc i
he coal and increases the weight of coal. Dewatering equipments includes

}-‘\ . ‘«I\ \ i l ¢ scereens ll'(gl\ ) ce ‘ 10¢ ) ¢ more )51 } I]t“]l(.d l()ldl} l‘\ll“\ ]}
( dling s S >
ns, S, ( entrifuges (¢ lh 101¢ CC f 4 (

dryer units.

/

Washing or cleaning of coal

p esents ” n p ant Sle 01 C()al ple‘lId(I()n ]hc rawr = r' ]
\Aa,hmg (D’ (()3' repr ] 1€ most import n . « un-ol-mine

coal must require some ive qualitati
q e selective qualifative and quantitative analysis for finding out tl
g out the most

SIIHBMC (}pelallllg C()]ldlll()nS IOI ClC‘dﬂlllE OI (—Oal (0] Obta]n the deSll‘Cd (]lldllt\v \
= s mOng lhhgb

analyses washability test is most important,

Washability fest

The Waﬁhﬂbi“(y test m
L : ethod ca > Use ()" i
an be used 1 mvestigate the cleani 44 characteri
anin aracteristics of coarse-

al fractions, this test method may

—

and fine-coal fractions. However, especially with the fi
—_— ne-co

not be applicable for low-rank coals
,‘/——\—-‘4 *
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Washability characteristics of coal is applied

To find the relative ease for separation of coal from the refuse based on the
difference in specific gravity,
\K)/T(\ find the effectiveness of coal washing in particular process.
‘(-‘/) To characterize the type and amount of impurifics
J)’fTo select the optimum plant operation
aration plant.

/(’5{1\\ gather the information for desipning a sep

[he float and sink test is an important

The washability test is done by float and <ink method

anahvtical technique tfor ihe cleaning of coal n most effective way

o =
Floar and Sink Test

' i e first crushed into different size
In the float and sink method, the freshly mined coal lumps arc first crushed into diffe
e —

25,13, 13-06, 06-03, 03-0.5 mm through  screen analysis. The

fractions such as, 30-25,

different fractions of the coal are separated by W ashing with diftferent specitic gravity organic

solutions like carbon tetrachloride, perchloroethylene, benzene or aqueous solution of zinc

chloride or other inorganic salt. Each of the individual size fractions are subjected 10
¢ e

oat and sink tests with different density liquid. The liquid solutions of varving

e —————

sequential f]

density with 2 very small difference in specific gravity such as 0.01 are prepared within the

|

| A ——

‘l f range of 1.25 znd 1.9. Sometimes the density range may be broadencd upto 2.23 depending
___‘———'—————-

on the type of coal. The different size coal samples are immersed into organic solution of
known specific gravity, then the float and sink fractions of coal obtained in the washabilty

test are separated out. The ash content of each fraction is determined. The Noat-sink test can

PPy

be performed on samples ranging in size¢ from bulk samples to bench-scale of coal samples.

e
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N L W f
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jes are

1 N samp
avity the coal

: 3502 fere secific &f

By using liquid of different i oy value: F
. - necific gravity

fractions with increasing order of specific £

(he fest, three curves Are plotted.

g Total float-ash curve

iy~ Total sink-ash curve
‘ ins ~ous ash curve:
\./m’ Washablity charactenstic curve or instantaneous

B.‘ S W p 1N 1 a [* gure tc l ” < L]L‘l" l()dllC{
”K ana I-\ 15 (fl IOIS l) ang |) as %h()wll mr 1 1, “]C ﬂsh Con‘cn ) p

¢ material (¢ l“k) are h W W } a palllCUIE" S CI“C 2T | 5 Of
( ) ateri ( [ ] 0 “N“Cd h\« ﬂshlnc ith p" 5 ayv ty

liquid.

Specific Gravity

A
N \"\\‘ \ —e—FlzatAsh Curve 23
\ \A «\\ e
& \' \ \ i Chaacteristc Curet
\
3 ®
3 1 \ \ "
\ \ \ —&—cirkathCurve
i \
4z | P75\ )
:: \ \A \ 52
= \ \
= 3% \ \ \
c ',‘ \ N ia
- \ \
£ SO \.
\ \‘ X 42
75 N \\
\‘ * 23
* ~ ~
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/’/
®
2
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S
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A
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Figure 1. Characteristic curve of Float and Sink test.

o
T
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rtant one. In 2 jig washer,

mong the widely ji
Among the widely used washers, jig washer is one of the impo

periodic Mlow of water is applied in

coal is
is supported on a perforated tray and & continuious
is accumu]med

ard direction. While washing by this way, clean coal

art settles tom. The

poth upward and downw
at the bot

in : .
in the upper layer of the bed while unwanted heavy non-coal P

water may be pulsated by vatious means.

ed AN

(ompress

Cont bed

Figure 2- Baum Jig

¢ 2. which is called baum jig- It consists of @ U-shaped

own in Figur
1g chamber and

jig washer is sh

{ly by @ partitior
s fed in the W ashin

A typical
One section is washit

f, divided vertica
nber. Feed coal i
ration of pulse in wa

1. Refuse is remov

chambe | in 1wo parts.
g compartment and compressed air

-w
5

another oné is air chal
partment for gene er. Cleaned coal carried out by the

e sinks at the botton

ed time 10 time

is passed in air com

water flow over a weir and the refus

from the washer.

T
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