MINERALS ANP ENERGY KESOURCES

a
Hoban ¢cames to Guwahali with his father
frem a remots willoge
He s=ee people: galting into strange
houss like objscis which move along the
oad. Ha alio s==2 a “kitchen” drogging a
mumber of house along wiih (1. He s omored
ond anked s father “Why don't our houses
marve like the one we saw in Guwahah, Bod®
Ba rephies, “These ara not hm::a& they
ar= bl.m= ond froine Unl:h‘e our houas fhese
are not made of bricks and stones, metal like
iton and alluminium are used in making
& (hase They do nol move an their own, They

ars driven by arrengine which nesds a'u-.rgy.
lo work ®

We use dilferent things in our dadly iife made
from metal. Can you st a number of llems
used i vour house made ol melals, Where do

You lave studied that the eartli's crast s

made up o dillerent minerals embedded b the
rocks. Viirons melals are extructed from these
minerals after proper refinement.

Minerals ame an indispensable part of our
ttves. Almosit everyihing we nse. from s liny pin
ter & towering butlding or a big ship, ail are
made rom minerals, The siway ines and the
tarmac (paving) o the mosds. our tmplements
and nachinery foo-are miule from mineris.
Cars, buses, frains, acroplanes are
manubectired lﬂrm minerls amd run on

peweer resources derived rom the earth. Even

the food thalwe eat contalns minerals, n afl
stages ol development. humian belngs huve
used minerals for their vellhwod. decoralion,
festivities, rellglons and ceramontal mies.

§ fooihbrush and fube confoimning fhe paste ore

L
A bright amile from roothpaste 7
and minerals
Toothpaste cleans your teeth. Abrogive
minerale like mlica, limestane, aluminum
anids ond vanouws phoasphate minemls do the
¢leaning Fluornde which i5 used 1o reduce
cavilies, comes from o mineral Hlutrite Mozt
ioothpaste ars mods whita with tanium
axids, which comss from minsals collsd
rutile; ilmenite and andinise Tha sparkle in’
gome loothposfes comes: from mmca The

made of ploshcs from petroleum.
where thege minemls os found?

Find out

Dig o linle deeper and find oul how many
mmeroi are uned to moke o o bolb?

.-_
All living things need minerals ;
Lifa processes cannot occurwithout minarais
Although our mineral infoke represants only
aboul 0.3 par cent of our total infgke of

8 nufrients, they are so potent ond so imporant
; that withaut fhem we weuld not be abils 1o

utiliss the other 99.7 per cenl of foodstuiiz.

Dig a fimle deeper and collect “Nutritionol
Frcts™ printed on fpod lobsla

What i= a mineral?

Geologisis dellne mimeral as a
“homogenous, natur [y oeeurTing substance
with a delinable nternal structure.” Minerals
are lound tn vared forms in nature, mnging
troun the Lliamest diamond to the sollest Lale.
Why afe they so varled?
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You have already learnit abont rocks.
Horks are combinations of homogenons
substances ralled minerals. Some rocks: for
instance Iimestone, constst of i smgle mineral
only, but majority of the rock cofisist of several
minerals movarying tons, Althonugh,
over 2000 minerals have been Wentthed, only
a few ane abundantly fotnd in most of the
rocks.

A parttenlar gilseral tel will be formed
Irom a certaln combirition ol elemenis
depemds upon the physical and. chemical
congditions under which (he material [orms.
This, m e, resalls in o wide mnge of colours,
haretness, orysial forms, fustre aod depmity it
a particubir mimeral possesses. Geologlsts use
these properties to clssiy the minermls.

Study of Minerals by Gmgrupher_:
and Geologists.
Geogmphan stody minemis os port of the
eartti’s crust for o batter undecstanding of
landforms The distribution of mineml
resouroes and omocnied scnomic adivities
nre of inferast lo geogrophars A geologis,
howsves in ifer=sted in the formation of
minerals, their age and phyzical and

chemucol compozbion

S
£

However, [or general s commercial
purposes minerils can be chissiiled as under.

Mone or mmm

Where are these minerals found?

Mirterals are usually lound in “ores”™. The
Lerm ore 15 used (o deseribe an aceumunkition
ol any migeral mixed with olher clemesits,
The minesal contenil of the ome misl be Ui

sificlent concenitmition to make its extraction
commeroinlly viable. The tvpe of formation or

strieture mwhich they are fotnd determines

the relattve ease with which mineral ores oy

be mined, This also determines the cost ol

extraction. I is. therelore, mportml 6T us

o understand the matn ypes ol lomatlons

i which mineérals odeur, '
Minerls generally oceur i Lhese lormis:

inin igneons and metamorphic rocks
minerals may oceur in the cracks,
crevices, {aults or joinls, The smaller
occimences are called veins and (he
larger are called lodes [ mosi cases,
{hey are lormed when minerals inllgukd/
mollen and gaseous lorms are foroed
upward through cavities towards the
earth's surface. They cool and solidify as
they Tise. Major melalile minermis ke tmn,
copper. zne and lead eéle. e obiained
frofm veins and lodes.

(1) In sedimpeniary tocks a number of minerals
poqur in beds or layers. They bave heen
lormed as o result ol deposition,
accomudallon and concentration in
hortzontal strata, Coul and some forms of
tron ore Bave been eoncentrated as i resull
of tong peripds tnder greal heat and
pressure. Anollier group ol sedimentary
mlnEls Inclide gypsum, potash salt and
sodium sall. These are formed as a resull
ol evaporation especially in ard rmegions.

() Another mode of lorm:ton invalves the
decompaos|iion ol suriace rocks, and the
removil of suluble constituents. leaving
a resldual mass of weathered
material containing ores. Bauxiie Is
formed this way,

mmmmmm oF MINERALS
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thv) Cortain minerals may occur as alluvial
deposits i sands of valley Noors and the
base of hills. These deposits are callod
pliveet deposits’ and genemlly contain
minerals, which are not cormoded by waler,
Gold, stiver. Un and plaltnum ane most
nmportan! among sucl minerals.

v} The ocean waters conitatn vast quaiiiies
ol mimerals, hut st of these are (oo wilely
diffused o be ol eoomomic siginillcinee,
However, common sall, magnestutn and
bromine are Largely dertved lrom ocean
walers. The ovvan beds, oo, are fch o

.fmm_[_{aME.E nwdules,
Intresting Foel

Ral-Hale Minmng. Do vou know that most
of e minerals m dia are natlonalised
a} thetr extraetion s possible only afler
obtalning due permission lrom the
government? Bul i most ol the tribal
areas of the north-east India. mtnerals are
owned by individuals or communiiies. n
Moeghalays. there are lange depostts of coal, i
tron ore, imestone and dolamiie elc. Coal |
mitring i Jdows and Chermpunjee s done |
by Family member tn the form of 2 bong | |
narrow tunnel. known as “Rab hole®
mining The Nallonal Green Tribunal has
declared such aclvities illcgal and
recommended hal these slionld be
. stopped lortfwitl,

PR S A L e 8

Dig a linle desper What = the differencs
betwean an open pit mine, o quarty and on
underground mine with shafiz?

India is loriunate o Eve [ty neh aod
varicd mineral resoumees, However, Lhese ae
unevenly distribuied. Broadly speaking,
peninsulir rocks cotlatn most of the reserves
al coal. metallle minetals, mica il many other
rinn-metalic mitemals, Sedimentary rocks on
Uie westerm tird eastern lanks of Uie pentnsula,
I Gufaral atd Assam have most ol the
petroleum deposils. Rajasthian with the rock
systems of the peninsuta. hias reserves ol many

Ray Conrmroaaty tupa— |

non-fermons miners. The vast alluvial plains
of norih India are atmost devoid of economic
minerals. These variations exist largely because
o} the dilferences n the gealngtent structun,
provesses and time mvolved tnthe lormatton
of minerals,

Let us now study Lhe distribubion of i few
major minernis fn din, Always remember (hal
e coneeniration of mineral i the ore, the coase
ol extrociion and closeness 1o the markel play
an mportant role mn affectng the economic
viahility of areserve. Thus, to mee e demanid,
i cholce hias 1o be made botwern a mzmber of
possihle options. When (his 1s done a mineril
‘hepasil” or Teserve” loms into 1 mine.

Ferrous Minerals

Ferrous minenils aecount for abail three-
lourths of the (otal villue of The production of
melallic minerals, Theyprovide 4 strong base
lioe the development of metallurgical ndusiries.
Irulfa exporis substmitlid quantities of ferrous
minrmisaiier meciing her Intermal demands,

Iran Ore

trom ore s Hie Basic miperal and Die ackbone
ol tndustral developanent. India Is endowed
withy Eitrty aAbndant resolmees of fron‘ore. ndtl
Is rieh in good quatlly fron ores. Magnellile is
Llie Nrest fron ore with @ very high cotiteil of
from up (o 70 per cenl. Tt hos exeellent magnetic
galities, espectally valuahble tn the electrical
industry. Hematite ore s the most tmporiar
ndustrial tron ore I lemms of the quantity
Tased, bt s s sdtehidy Toweer o conitent Lian
magnetite, [(HO-60 per cenl). In20158-19 almost
enllme pftﬂunllm ol ron ore (97%) aceried
troin Cubistin, Chhaltsgarh, Kamataka and
Jhiarktcnd. The remaining production (%)
was Iromn obller stales.

Do you knowi

Kudre In Kamadd means horse. The
hiphesl peak in the western glinils of
Karriabila resemibles e lade of o horse.
The Bafiadita Inlls ook Tike tee imnpool
o, arnd temee 10 e,
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Fig. 5.2: Irom ore mine

The mmjor fron ore belts in india ane;

*  OdishaJharkhand bell: In l.‘h]]f.iu high
drade berra e ore s oo 1 ar
nuries e Mayorblion] and Eendu)liar
disiricis. In the adjeining Singbhum
dis(rict of Jharkhand haemailic iron om is
mined in Gim and Noamumdi.

* Durg Bastar-Chandrapur bell les (i
Chhattisgari and Maharashira. Verv high
grade hematiies are found in the amous
Batiadiia moge of hills in the Bastar district
ol Chhattisgarh, The range of hilis
vomprise ol 14 deposils ol super high
orade emattle ron ore, 1L has the best
g}hﬂ-!t #] properiles needed lor steel
making. Iron ore from- these mines is
exparted Lo Jdapan amd Soulli Korea via
Vishakhapalnam port.

*  Ballari-Chitradurga-Chikkamagaluru-
Tumakuru bell 1n Karmataka has lurge
reserves of mon ore, The Kadremukh mines
located in Lhe Westernn Gliats of Karnmlaka
area 100 pereent export will. Kudremmlh
depostis are known 1o beone of Lhe Tirgest
i the world. The ore 1s transported as
sturty thrmuth a pipeline to a porl near
Mangalum.

= Maligrasiura-Goa Bell Inciudes (he siale
of Gon and Ratnagiel distriel af

Maharashira. Thongh, the ores are not ol
very bigh quality, yet thoy are elficlenily
exploited. Iron ore ts exported through
Marmagan pori.

Manganese

Manganese Is mainly used in the
manufaciuring ol sieel and lermy-manganese
afloy. Nearly 10 kg of mangnese 1S required
o mamyachioy one Tonoe of steel 1t s aiso
used in mamndacturing bleaching powder,
insecticides and painis.

Andlirn
Mrmadizidy
1=,

My
= Provili==ly
¥

|
hlabarashirn
e

Fig. 5.3: Produciion of Morigoness shouing
sl i share in per oend, 200815

Dig o liftle deeper: Supenmpose the mops

showing distnbubon ol iron ore, maongensa,

coal and iron and sksal industry. Do you sss
ony codtelabion. Why?

Non-Ferrons Minerals

Imdia’s reserves and  production of pon-
fermmons minerals s nol very sallslaciory.
However, these mimerals, which melude
poppeT, bauxlle, Tead, #2ine amd gold play a
vitnl role In a number ol metallurgliel,
vngineering and elecldeal indusities. Lel us
sludy Lhe distribulion ol copper and
Dol
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Copper

India Is eritlcally deflelent in the reserve dmd
production of copper. Betng meilleable, ductile
ani A good conduclor, copper s nuilnly sl
In electreal cables elecironics and chenylesl

Fig. 5.4 Copper minwes.af Maionichand

tndusities. The HBalaghal mines in Madhya
Pradesh, Khelrl mines in Rajasthan and
Singhblzam distriel ol Jharkhand are lead{ng
prodacers ol GoppeT.

Bauxiie

Thougly, several ares
cotaln alumdnlom. i
I [rom bauxile. a
clay-like subsiance
that slumina and
later alumininm 1s
oliained. Bauxile
ileposdts are formed
by e decomposiiion
ol a wide vanety ol
rocks el In
alimininm sllicates.

Aluridnm s af
Important metal
becanse i combilnes
the strength of metals
such as iron, with
extreme lighiness
and also with good
conductivily and
grezil malleatdity.

Indla’s bauxile
deposits are maaliiky
lTound In the
Amarkanlak plalean. Matkal hills and the
Matean regon of Bspur-Raint

Mudhya
Muohamshim  Fdesh ihen
o I
Chhatringarh .
e ™

Clujsirm
i

Dhedislas

Fig. 5.5: Production gf Bmutte shoudmg stafe-ioise
shetre b per oo, 200410

Odishi was (e rgesi banxile producing
stale Tn India tn 2016-17. Panchpatmall
deposits in Koraput district are the mosi
imporiant bauxite deposiis o the slate.

Fig.f.6: Hadie Mine

Dig o linle deeper Locaois the mines of
Baywite on the physical mop of Indwm

By e
e e T

Macsazs oD Ersigy
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Interasting Fool

CAlter Lhe discovery ol aluminlium
Emperor Napoleon 11T wore hullons and
hiowks on s clothes made ol alumintum
il served food 1o s more Husiriouns
guests In ahiminiom atenstls and the
liess homourdie ones were served I gokd

Rock Minerais

Limestone 1% found In associntion with rocks
romposed ol calelum carfonates or calelum
it magnesiiom carbonates. |1s loumd In
sedimentary rocks ol most geological
lormations, Limestone 1s the basie raw
material lor the cement tndusiry and
essential lor smelting imn ore in the blst

amad sihver utenstls. Thirty years adier this Imace.

mekdlent aluminiim Dowis were mibsl
common with the beggars in Pads.

Dig o lirtle deeper. Study the mops jo agplan
wivy Chatn Moupur o o shicehoure ol munemls

Non-Metalllc Minerals

Mica s a mineral mode up of 2 series ol plates
or leaves. 1t spiiis easily into thin shoets. These
sheeis can be so thin thal a thonsand can be
layered into a mica sheet ol a lew centimeiers
high. Miea can be clear, Diack, green., red yoliow
of brown. Due o lis excellenl di-vlectric
strengih low power loss [actor. insuiating
properiies and resisunee to lugh voliage, mica
|s'oni ol e meest indisprmsalde miveeis sl
i electnie and clectronde Indostnies.

Mica deposiis are lourd in e noohemn
e ol Lthe Chota Nagprsr platean, Kodermn
Gaya - Hazarfbagh belt of Jharkband 15 the
bonuding producer,

In Rajasthun, the major mica producing
aréa 1§ around Ajmer. Nellofe mica bolt ol
Aridhirn Pradeshi |5 alse an tmportant prodicer

=

Fig. 5.7: Production of Limestone showosyg
stalegpdse shane fn per ool 201819

o the country,
Hazards of Mining .
bHove you ever veondered aboul tie effor the mines maoles 0 making life cominttable ,g-‘
for you? What are thempocis of mining on -

the heolth of the mines gnd the envimonment?

The dhret ond nomows fumes inholesd by
mipers maks Ihem swwineroble to pulmanoey
dissases. The nisk of collapsing mine rools,
nundaticn and fires in coolmines ar= a
condiont thi=al 1o ininsrs

The waler souftes in tive rsgion gef
conlamingizd dusiominmg. Dusmping of wasl=
ot sy lecds Yo degrodotien of hand, ool
gl moreneE 0 streom and reer polhuhon

Fig. 5.8: Alrpoituiioe due (o
peneTntion of dilst fn mimig aras

B Covmmeoaany tapa— |
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Jharia to be shifted
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Sirlcler  salety rmegulatlions  and
implomeniation ol eovirommenial laws are
esserittil to provent mintng from becomtng o
“killer tndustiny”.

ComsERvATION oF MINERALS

Wre all apprectale the stfongd dependencs ol

Indusiry and @agrieulldre upon mincral
deposils und the substances manufacliured
from Lhem. The total volume of workable
mineral deposlis s an iosigntiicant raction
L., one per cent of the eariy’s crusl. We are
rapldly consiuming mineral resources thal

of coal-belt
mines unsafe’ =

Tlijmrediipn allii (e il i snrdl

o e bt O e

losssd, il -hhﬁ' o |l mrﬂw Wil
Bl
I8 g LR 3001w airsa ol df00) i) Chie

|bmatrnn Copiiny Cinl i (0L LY whmis
i Pl T Do e, Becvemsanyy doa bl
wrmpnny akldie
Vil M it b [0 it Tt it b
ban  wEEhErs Wil oroale cnlemy ful. beiheg
e 170 AR Tuewae oy Sanr e ol sk ot
i ETY TN Tt B OIINEK K03 Apof
wrive] ! 1 vy wed b ﬁl.n'ht.llﬂTlﬂ'I
P P | e m'lhmrf
[T TS

tutige
Lyt fhmtd wmilh I bis e b wiilineasy vu
Do ooy vl i n‘.—E
gy e Pappu _w‘n |

e oot i wesid g o e o mime

mm--w-n

mm mmmnhummnm

‘Safety standards
were not in place’
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required mlilions of yrars (o be ereated and
concemimicd. The geclogical progesses ol
mineral formation are so slow that the mles
ol replenishment are infintely small in
comparisen to the presenl rales ol
vonsumplion. Mineral resources are,
Lhereldre. ntle and tnon-tencwable, Rich
mitirral depasiis are oul courlny's extimmoly
valnable bnl slhori-lived possessions.
Continued exiraciion of ores leads lo
Increasing cosis as mineral extracton comes

from greater deplhs along with dectease e

I quality.
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A concerted cifor as to e made In order
to wsE oy mineral esouroes o plansed
and sustaipable manoer. Improved
tischmologes mieedd (o be constantly evolved (o
allow use ol liow grade ores al low cosls,
Recyeling of metals, using sersp medals and
other substiules ire steps o conserving our
mineral resaurees for (e liture.

Dig a little deepsr: Make a list of ilemz where
substifoles ore being esed msfend of minsrax
Whers oo these gsistihuies obioned rom Tt

Energy Resources

Enendy isreqguimed foralkactivites. [ is meeded
o conk. to provide light and heat, to propel
vehicles and (o dove machinery in mdusines.

Energy cail be generaled from fuel
minerals Bke coal, petmolenm, nalural gas,
urantom aml from eleciricily. Energy
esotrees can be classtiied as conventional
and non-conventional sourees. Conventional
sourees nelude: rewood, cillle dung cake,
ool petroleaim, matural gas and clociricily
(boh hydel and thermal), Non-conmventional
sourees neinde sotar, wind, tidal, geothermal,
togas and atomic enoergy, Firowood and catile
dung ciake e mos! comman o rard ndk
According lo one esttmale mone than 70 per
cenl energy redquirement in nirml households
1= miel by these two @ conlinuation of Lhese 1s
inereasingly becoming diiflenll due lo
deerpasing lorest anca. Momover, using dung
vike oo is belig discouraged becitise 11
corsumes most valuable manure which conld
b usel o agriculnire.

Convenilonal Sources of Ensrgy

Coal: In Indki. coal = (he moest abundandy
avallalle lossil fuel. [ proovides g substaniial
pirt of the natton's energy needs. UL s nsed
lor power gimetation, o sapply energy Lo
tndustry as will as for domesiic nesds. Inddia
is highly dependent on coal tor meeting lis
GO OTCE] ETeTEY TeguireInenils.

As you are already aware that coal is
lormisd due the eompression of planl materal
over miillons of years. Coal. therelore, 15
loind 1o o vartely ol lorms depending on e
degrees ol compression and the depll and

ConTEmecaary Tuma— |

Fig. 59 fbic A vy from easide of @ coal mine

lhme ol burial. Decayliie plants i swamps
prodduce peal. Which has a Tow carbon and
high molsture contenis and low heating
capacity. Lignite is a low grade brown coal,
which 1s sofi with high moisture conteni. The
prncipst] Benile mserves dre i Neyvell el
Madu and are used lor generation ol
electricity. Coal thal has been bured deep
amd subjected (o merensed lemperitures s
bhituminous creil. I 15 the most popuadar coal
1 commeroial use. Melallurgical coal is Tl
grade Dlluminows coal which has o spectial
vitlue Ior smeling lron I blast arnaces.
Anthracite is ihe highesi quality hard coal

In India eoal ooours in mock sories of twn
miEn genlogieal ages, namely Gomcdwsime. a
Hitle owver 200 milllon yours o age and in
tertbary deposits which are only aboul 55
mililon vears old. The malor resources ol
Gondwana emal, which ame melallurglesl eoal,
are lncaled In Damodar valley (West Bengal-

Reatm 200402



INDIA
CONVENTIONAL ENERGY RESOURCES

4

e C mrma

- r"
e s *’"l r"'"---‘,.uf Tnkum

H
M_.,__ «}m S

i'...:..-..; T
1 CBaniLAD

- : o
AL *;_.E
" Shacn .

II.Ft ! ..

Canl Fraids -
A Coal Mines A
B OlFpide I
0 Majoe Nutyral Gau Retures I .
— HVJ Matiral Gas Pipeile . “'
W
mmmnﬁwm
Al
f 200 s T "
: " e
O AN £l
o wu .ﬂ':ll“E 3

Indin: Distribution of Coal, O and Nyl Gas

Actraty
Collect information obout cross country natural gas pipehnes laid by GAIL
{Indio) under “Gne Nation Ona Grid”

Messet o Eraigr Beans
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Jharkhand). Jharia. Ranigan), Bokaro are
tmportant coalliclds. The Godavart,
Mahanadl, Son and Wardha valloys also
canlaln coal deposils,

Tertiaty coals ocour in the north sslomn
stales ol Meghinlava Assam,. Arunachal
IPradeslt and Nagaland.

Remember coal s a aitky malenal. whitch
loses wolght on use as i 15 reduced 1o ash.
Heoce, heavy indusines and thermal power
siations are located on or near the cogiiclds,

Pelroleum

Petrolenm or mineral ofl s the next major
energy souree I indta aller copd. I provides
el for heat and Ughting, lubrcants for
machinery snd mw meterials or i number ol
mamEciunng industries, Petrolenm relineries
act as a “nodal industey™ lor symihele textile,
[ortiliser sl numerous chemteal mdusines,

Masi ol the petroloam occiimenees i Indta
are associated with anticlines and [ull traps
in the rock iormaiions of the teriary age In
reglons of foiding, anticlines or domes, it
vecurs where oll s tmapped in e orest of Lhie
Hpold. The ofl bearing layer Is 4 porops
limestone o sandstone through which o noy
How. The oil is prevenled lrom rising or
sinking by Interveriig non-porous ayers.

Pelrolenm 18 also lound o mull baps
betwern porois and non-porous meks, Gas,
hetng Hghter usually ocours above the ofl

Mumbai High, Guaral and Assam ane

matjor peiroleum production aeas i,
From the map locale the 3 major oll shore
lleits of western Imslia. Ankeleshwar is the
most tmporiant Held of Gafaral. Assam 1% the
oldest oll producing slate of India. Dighol,
Maharkailyn and Moran-Huogrijan are the
tmporiant ol felds in the state.

Watural Gos=

Matural Gas 15 Iound with petroleuim depost(s
and 15 released when enide ol s brought (o
the surlace. I can be used as o domesiie dand
muusirial el 11 s ised as il In power seclor
lo gemerate electricity, lor healtng purpose to
indusiries, as raw material in chemieal,

trocliemical amd leriillzer indusiries. as

& transport fuel and as cooking fucl, With the

expeinsion ol gas fastruciure and local dily

S Covmrmeoaaty tupia— |

gas distibution (COD) networks, naturl gas
15 also emerging as a prefemed transport fuel
{CNG) and cooking fuel (IPNVG) al homes. India’s
major gas reserves are loand inthe Mumbal
Hgh and allied Uelds along the wesl coast
whicll are supplemenlted by linds 1 he
Cambay basin. Along lhe East Coast. new
reserves of natural gas have bern discovered
in the Knshna-Godmmm basin

The first 1,700 km long Hazra-Vijaipur-
Jagdishipur (HVJ) eross eountry gas pipeline,
constructed by GALL (India), Unked Mumbeat
iHigh and Bassein gas Holds with vanous
fertilzer, power and indusimal complexes in
weslern and noriben fndia. This artery
provided tmpelus Lo Indlai gas nmuirkel
developiient. Overall. bullas gas thirnstmcture
has expamded over len Umes Trom - 1.700 km
to 18,500 km of cross-couniny pipelines and
15 expocted (o soon teseh over 34, 000 km as
Gas Grid by Hnking all gas sources amd
consuming markets feross the country
tehdiing Norih Eastern states,

Eiectricity

Eleciricity has siich a wide range ol
applications o foday’s world Lthat. s percapitn
constumption 1s considered as an imdex of
devidopment. Electricity Is generated mainly in
two ways: by running water which drives hyidro
turbtnes tp generate hidro eleciricing; and hy
burning other fuels such as coal, petrolenm
imd natural gas o drive tarbines o produce
thermal poteer Onee generated the electreity
15 exactly the samie.

Actty
Mome some river valiey projects and write
the nomes of the dams built on these nvers

Hydro eleciricity 1s generaled by fast
flowing water, widch 1s a renewsibie resoume,
India has n mumber of mulll-pumose projects
kit the Bhakm Nangal, Damodar Villey
corporation, the Ropill Hydel Project el
produchyg hydroelecirie power.

Thermal electricily 1s generiled by using
eopl, petroleum am)d nalural gas, The Uwrmal
powrr stillons ise ron-reniewable lossil (ucls
lor gegerating oloctiicily.
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Callect informoation abour thermal/hyde!
porer plants located in your state. Show
thom on the map of Indio.,

Non-Convenltions] Sources of Energy

The growing cofisumpllon ol cnergy has
resullod UlE"EBLIntI]i" becomning Horeasmely
dependent on fosstl ludls such as coal. oll and
gas. Rising prices ol ofl and gas and thetr
potential shortages have ralsed uncenalniies
aboil the security ol cnergy supply In ture,
which In tum has serjous repercussions on the
growih of the mtional coonomy. Moreover,
Inereasing pse of osst] mels alsy cnises
serions envirotmental problems. Heoee, tiere
Is a pressimg need to use renewiable eneny
sourees ke solar energy. wind, tde, blomass
and energy lrom waste matertal These are
czilled] nan-conventonal tNergy sOurces,

Inedta 15 Plessed with an abundande ol

sunlight, water, wind and blomass. 1L hasthe
lurgest programmes lor the developmert!t ol
Lhese renownbie energy resonrees,
Nuclear or Alomic Energy

il 1s oblained by aliering the strocture of
atems. When such an allesation is made, miaeh
enerdy is releasad (n the lorm ol heal and Lthis
18 wsed Lo generate edectrie power. Uimnnham and
Thortum, whichi are avidtabde indlarkhand and
the Aravalll manges of Ragasthan are dsed for
generaling atomic or nuclear power. The
Monazite sands ol Kerala ts also mich in
Thorham.

Licaile the 8 nuciear power staiions amd fingd
out the stare in which they ore locotesd

Solar Ensrgy

indla ts a oplcal country. [1 s engrmons
possibilitles of lapping solar energy.
Pholovoltale technology converis sunlight
direcily o clectnoiy. Solir energy 18 lnst
beserrmdng popyular in maml aml el areas,
Some big solur power plianis are being
csiabilished fn different peirts of India whitch
will minimise the dependence ol rucil
houscholds on Hirewood and dung cakes,
which in tvrm will coniriuite o envimmnmenizl
comiservillon sand adegual e supply ol mamine

s “a Inagriculiure.

B Cormpmrciaay fuma= i

Fig. 5.10: Salar operaled plectraric milk
STy AT
fctivity

Collest information about nawly estoblshed
salar powsr planis in Indio.

Wind powver

India has great polertial of sand power, The
frgest wind farm clustoris oeated in Tamdl
Nadu from Nagarooll to Madurat, Aparl from
thiese, Andhma Pradesh, Kamataka, Gukimil.,
Kerak, Mabamshim ol Lakshudwoop lave
tmportant wind farms. Nagarcoll and
Jatsatmer e well known lor ellective use ol
witidl energy in the country,

Fig. 5. 11; Wind mills — Negarool

Biogas

Shrubs, arm waste, anfmal sl human waste
are usid Lo produce blogas lor domesiic
consirmpllon n rara aras. Decomposiilon
ol orgirdc maller vields gas, wlileh has Higlior
thermil efflcienoy In comparson (o kerosene.
dung cake and chareozl. Bioghas planls are
sel up at muonicipal, cooperallve and
mdividual Ievels. The planis using cattle dung
are known a8 Gobar gas plants™ in il indb
These provide twin benedlis o the [ammer n
the form of energy and improved quality ol
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manure. . Bingas s by far the most elficlont
use ol cattle dung. It improves the qualily of
mamire and also prevents the Ioss of trees
iand meamure due o burming of el wood
aml cow dung calus

Fig. 5.13: Bingos arnt

Tidal Ensrgy

Oeeanic Hdes can be used (0 generaie
clecinelty. Floodgate dams are ndlt agross
tniets, During high Ode water lows into the
inlet and gets mpped when the gale 1s closed.
Alter the thle fais ontstde the ool gate, the
waler relained By 1he Hoodgale sws back Lo
the sea via a prpe thal carmes i torough o
power-generating urbine.

In India the Gull of Khambhat, the Guall
of Kuchehl In Gujiarat on (e westorm ooast

and Gangetie della in Sumniderbin regions of

West Bengd provide tdedl conditions lor
ulilsin {dal energy.

Geo Thermal Energy

Geo thermal energy relers (o the - heal ol
clecinedty prodiced by using the heat from
the ntertor ol e Earth. Geothermal enengy
exisis becanse, the Earth provs progressively
hotter with increasing depth. Where the

geothermal gradicnt s high, high tempersiiors
are found ot shallow depihs. Gronmdwator in
syich arcis absorts heal from the Tocks and
becomes hal. I s so-hol il when 1 rises o
Lhe earth’s surtace, 1L s fnlo steam. This
sheam |s used o dive turblines and geperalo
cleeiricity.

There are several lindred hot springs-in
Ioidta, which could be used to generate
elcincity. Two expernmental projects have been
sel up i ind Lo harmess deothermal cnorgy,
One 1s localed n the Parvatl valley near
Manikarn tn Mimaclhal Prodesh s (he other
s located in the Taga Valley, Ladakh

Consesvillon of Energy Resuurces

Energy 1s a bhisle requirement for Geonomic
development. Every seclor ol the nalional
coonomy — agrcnlluge. Induskyy, anspord,
commereinl ard domesiie —twecds timpuls of
cnergy, The economic development plans
implementod sinoe Indogpepdence necessarily
vequired increasing sumounis of energy to
remuain operatlonal. As aoesult, colsumyHion
ol etierdy 1n ahl lorms has beon stesudily ristng
all over the cortfilry,

In this background, there (s an orgeni need
to develop a susialnable path of energy
development Promotion ol enerey comservalion
amel Inereasid use of mnewable energy soumes
ane Lhe twin planks ol sustatnable energy.

India s proseqnily one ol e least eniergy
clliclent counires in the world. We havwe lo
adopt a cautous approach lor the judiclons
use of our Hmited energy resovfces. For
example, as concermay] cliXens we canddo our
B by using publie (mosport systems instead
ol individial velileles; swilching ol eloct reity
whetn not i nse, using power-saving devices
anil using non-comvenilonal soures ol energy.
After all, “roergy swved s coergy produced”.

Exrvnises

1, Muliinle chofon questions

(1) Which one of the bllowing minermls o fommed by decomposttion ol moeks,
leaving o residizal mass of weilborsd muliegal?

{o) coual i} bemorwiie

1) Riosdhiermo, fn Flearkbamd s e esding prochineer of which ane af e lallowing

minerais?

17l hauxtle ) e

(1 okl i 2inie

o) vy ore ) cogprpper

Meaiz D ErEior RSDscs
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(i} Mimerals ane depostied and accumulated 6 the simalas of which of the

follovdng mochks?
() sedimentary Tocks fe) tgnemis Tocks
M metamorphic rooks i none of the above
Ay} Which one of the Ibflowing minerals is contutmed o e Monosle saond?
{a) ol i) uranium ) thorium ) coal

A Answer the lollowing questions in pbout 30 words,
) Distmgutsh betwren (he inlowing ool more than 50 words.
) termass ol mmfemous minemnls
b comventional and non-conventionil sources ol enengy
(i What Is & muneral?
fil) How are minerald lormesd i Gineons and melomorphic mocks?
vl Why dowe neet (o conserve mineral resources 7
3. Answer e following questions i aboul 120 words.
(1) Deseribe the distributon ol ‘conl it Hidla
(1) Why do yoiu Uiink tal solhr energy bis o betght fature tn o

Actviry
Fill thee name ol e cortect mineral o the crosssrond below:
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Acnoss _ Down .

1. A ferrous mmernl (5 ‘. Found i placer depostt (4]

2. Waw material for cement mdustry (9] 1;mmmmammm

s, Fmdhmmvmhmngrmmnﬁmﬂ A Indispensable lor elpetrical mdusiry (4)
4. Highesi giiality. hard conl (10) 4. Geological Age of coal foumd i north enst
B. Ah:qnuﬂnnmnhlmndﬂmuthhmm i (B) _

G Khetri mugs are famous for this mineral (6] 6. Formed i veins and lodes (3)

7. E’mmui:hmtuummmtﬁl
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