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d'ehj esa fyfFk;e dh [kkst dks ysdj mRlkg

fctusl ykbu
isij&III 

(Hkkjrh; vFkZO;oLFkk)

iQjojh

 •ku ea=kky; }kjk 'kqØokj dks ?kks"k.kk fd, tkus 

ds ckn fd Hkkjr ds Hkw&oSKkfud loZs{k.k us d'ehj esa 

fyfFk;e dh •kst dh gS] ftlds vuqekfur HkaMkj 5-9 

fefy;u Vu (mt) gSa] ds ckn ns'k esa mRlkg dh Hkkouk 

dkiQh le> esa vk xbZ gSA fyfFk;e lcls vf/d ekax 

okyh bysDVªksdsfedy cSVjh vFkkZr fyfFk;e&vk;u cSVjh 

cukus ds fy, çkFkfed ?kVd gSA

;g uohure •kst egÙoiw.kZ D;ksa gSa\

 vuqla/ku ç;ksx'kkykvksa esa vU; bysDVªksdsfedy 

cSVfj;ksa dk mi;ksx gks jgk gS tSls fd tLrk] lksfM;e 

vkSj yksgs ij vk/kfjr rFkk okLro esa çokg cSVjh ls 

ysdj iai LVksjst rd ÅtkZ HkaMkj.k ds dbZ vU; rjhds gSa ysfdu bl ckr ls budkj ugha fd;k tkrk gS fd vkt fyfFk;e jktk gSA

fyfFk;e D;k gS\

 fyfFk;e ,d /krq gS tks lcls gYdh /krq rFkk gkbMªkstu vkSj ghfy;e ds ckn vkorZ lkj.kh esa rhljk rRo gSa] ;s nksuksa ,d 

xSl gSaA ;g vR;f/d çfrfØ;k'khy gksrk gSA vxj fyfFk;e dh ,d xksyh ikuh esa Mkyrs gSa rks ;g •k| rsy esa idksM+s dh rjg xeZ 

gksus yxsxh vkSj vkx Hkh idM+ ldrh gSA ;g csgn gYdk gS vkSj bysDVªkWuksa dk ,d vPNk nkrk gS tks bls cSVjh esa ilanhnk bysDVªksM 

lkexzh cukrk gSA ysfdu csgrj cSVjh cukus ds fy, fyfFk;e dks vU; rRoksa tSls dksckYV] vk;ju] iQkLiQksjl ;k lYiQj ds lkFk 

feyk;k tkrk gS ysfdu fyfFk;e&vk;u cSVjh esa ;g eq[; lkexzh cuh jgrh gSA
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orZeku esa Hkkjr fdruk fyfFk;e 

vk;kr djrk gS\

 tgk¡ o"kZ 2020&21 esa `173 djksM+ 

ewY; dh fyfFk;e /krq vkSj `8]811 

djksM+ ewY; dh fyfFk;e cSVjh dk vk;kr 

fd;k x;k] ogha 2022 dh vçSy&uoacj 

vof/ esa] ftlds fy, vkadM+s miyC/ 

gSa] ;g la[;k `164 djksM+ vkSj `7]986 

djksM+ FkhA blh vof/ esa `339 djksM+ 

ewY; ds fyfFk;e gkbMªkWDlkbM vkSj 

`95 djksM+ ds fyfFk;e dkckZsusV dk Hkh 

vk;kr Hkkjr }kjk fd;k x;k] tks nksuksa fiNys o"kZ dh blh vof/ dh rqyuk esa nksxquk gks x;kA blls vk;kr esa mNky dk vkHkkl 

gksrk gSA ;g la[;k vkSj rsth ls c<+sxh] D;ksafd (uhfr vk;ksx ds vuqlkj) mUur jlk;u lsy cSVjh dh ekax 2030 rd 104 GWhr 

260 GWhr ds chp c<+us okyh gS] tks fd vHkh yxHkx 3 GWhr gSA

Hkkjr ,oa fo'o esa fyfFk;e dk HkaMkj 

 •ku ea=kky; us vuqeku yxk;k gS fd d'ehj ds bl HkaMkj esa 5-9 fefy;u Vu fyfFk;e gks ldrk gSA rqyuk djus ds fy,] 

2021 esa dukZVd ds ekaM~Ôk ftys esa Hkkjr esa fiNyh •kst dk vuqeku yxk;k x;k tgk¡ dk vuqeku 1]600 Vu FkkA blh ifjçs{; 

esa ns•k tk, rks cksyhfo;k esa 21 fefy;u Vu] vts±Vhuk esa 17 fefy;u Vu] fpyh esa 9 fefy;u Vu] ;w,l esa 6-8 fefy;u Vu] 

vkWLVªsfy;k esa 6-3 fefy;u Vu vkSj phu esa 4-5 fefy;u Vu HkaMkj gSA

 gkykafd] d'ehj •kst dk 5-9 fefy;u Vu vuqeku dsoy 'vuqekfur' Js.kh esa gSA •uu ;ksX; HkaMkj ds :i esa LFkkfir gksus ls 

igys ;gka cgqr dke djus dh vko';drk gSA Hkkjrh; Hkw&oSKkfud (GSI) dk loZs{k.k ,d 'çkjafHkd loZs{k.k' (;k 'G3') Fkk] tks 

'iquçZs"k.k loZs{k.k* (G4) ds ckn •futksa dh •kst esa nwljk dne gSA vkxs dh •kst ds ckn] lVhd HkaMkj fu/kZfjr fd;k tk,xk 

vkSj fiQj i;kZoj.k eatwjh gkfly djus vkSj •uu ds fy, fufonk nsus dh çfØ;k 'kq: dh tk,xhA mEehn fd;k tk jgk gS fd ;g 

çfØ;k iwjh gksus ds ckn] Hkkjr esa ,d çlaLdj.k m|ksx fodflr gksxkA

mRiknksa esa vkus osQ fy, d'ehj fyfFk;e dks fdruk le; yxsxk\

 ,d vR;f/d vk'kkoknh vuqeku lkr lky dk gksxk ysfdu nl lky laHkor% yx ldrk gSA bl chp] Hkkjr dks vk;kr ds 

lkFk viuh vko';drk dh iwfrZ djuh gSA lkSHkkX; ls gky gh esa gq, Hkkjr&vkWLVªsfy;k eqDr O;kikj le>kSrs osQ rgr fyfFk;e dks 

'kqYd eqDr vk;kr fd;k tk ldrk gSA
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 fyfFk;e vkW;u cSVjh  (Lithiumi-on battery ;k LIB)

  fyfFk;e vkW;u cSVjh ,d iqu% pktZ djus ;ksX; cSVjh 
gSA bl cSVjh ds vukosf'kr gksrs le; blesa fyfFk;e 
vk;u blds ½.kkxz ls /ukxz dh rjiQ çokfgr gksrs gSa 
rFkk cSVjh ds vkosf'kr gksrs le; blds mYVk pyrs gSaA 
;s cSVfj;k¡ vktdy ds miHkksDrk bysDVªkWfud lkekuksa 
esa çk;% mi;ksx dh tkrh gSa vkSj iksVZscy bysDVªkWfud 
;qfÙkQ;ksa ds fy;s lcls yksdfç; fjpktZscy cSVfj;ksa esa 
ls ,d gSaA

  ̂fyfFk;e&vk;u cSVjh* ;k ̂ yh&vk;u* cSVjh ,d çdkj 
dh fjpktZscy (iqu% pktZ dh tk ldus okyh) cSVjh gSaA

  fyfFk;e&vk;u cSVjh esa bysDVªksM inkFkZ ds :i esa 
varoZsf'kr fyfFk;e ;kSfxd dk mi;ksx fd;k tkrk gS] 
tcfd ,d ukWu&fjpktZscy fyfFk;e cSVjh esa /krq ln`'k 
fyfFk;e dk mi;ksx fd;k tkrk gSA varoZs'ku (Inter-
calation) dk rkRi;Z ijrnkj lajpuk okys inkFkks± esa 
fdlh v.kq ds çfrorhZ lekos'ku ;k lfEeyu ls gSA

  cSVjh esa fo|qr vi?kVÔ (Electrolyte) nks bysDVªksM gksrs 
gSaA oS|qr vi?kVÔ ds dkj.k vk;uksa dk lapkj gksrk gS] 
tcfd bysDVªksM fyfFk;e&vk;u cSVjh lsy ds la?kVd 
gksrs gSaA cSVjh ds fMLpktZ gksus ds nkSjku fyfFk;e vk;u 
fuxsfVo bysDVªksM ls ikWftfVo bysDVªksM dh vksj xfr 
djrs gSa] tcfd pktZ gksrs le; foijhr fn'kk esaA

fyfFk;e&vk;u cSVjh dk ç;ksx

  bysDVªkWfud midj.k] Vsyh&dE;qfuds'ku] ,;jksLisl] 
vkS|ksfxd vuqç;ksxA fyfFk;e&vk;u cSVjh çkS|ksfxdh 
bysfDVªd vkSj gkbfczM bysfDVªd okguksa ds fy;s ilanhnk 
ÅtkZ lzksr cu xbZ gSA

fyfFk;e&vk;u cSVjh dh dfe;ka

  yach pkftZax vof/] detksj ÅtkZ ?kuRo] dbZ ckj bu 
cSVfj;ksa esa vkx yxus dh ?kVuk,¡ lkeus vkus ls bls 
ysdj lqj{kk fpark,¡ Hkh cuh jgrh gSa] •phZyh fuekZ.k 
çfØ;kA

  fyfFk;e&vk;u cSVjh dks iQksu vkSj ySiVkWi tSls 
vuqç;ksxksa ds fy;s i;kZIr :i ls dq'ky ekuk tkrk gS] 
ijarq bysfDVªd okguksa ds ekeys esa bldh cSVjh dh jsat 
(,d pkftZax esa vf/dre nwjh r; djus dh {kerk) 
ds lanHkZ esa çkS|ksfxdh esa bruk lq/kj ugha gqvk gS tks 
bUgsa vkarfjd ngu batu okys okguksa dh rqyuk esa ,d 
oguh; fodYi cuk ldsA 

Hkkjrh; Hkw&oSKkfud loZs{k.k foHkkx

  eq[; :i ls jsyos ds fy;s Hkkjr esa miyC/ dks;yk 

HkaMkj dh •kst ds mís'; ls o"kZ 1851 bZ- esa Hkkjrh; 

Hkw&oSKkfud loZs{k.k (Geological Survey of 
India-GSI) foHkkx dh LFkkiuk dh xbZ FkhA bu 

o"kks± esa ;g laLFkk u dsoy ns'k esa fofHkUu {ks=kksa ds 

fy;s vko';d Hkw&foKku lwpukvksa ds HkaMkj ds :i 

esa fodflr gqbZ] cfYd blus varjkZ"Vªh; Lrj ij viuh 

igpku dks LFkkfir djrs gq, Hkw&oSKkfud laxBu dk 

ntkZ Hkh çkIr fd;kA

  GSI dk eq[; dk;Z jk"Vªh; Hkw&oSKkfud lwpuk vkSj 

•fut lalk/u ewY;kadu vkSj vk/qfudhdj.k lacaf/r 

dk;Z djuk gSA bldk eq[;ky; dksydkrk esa gS vkSj 

ns'k ds yxHkx lHkh jkT;ksa esa jkT; bdkbZ dk;kZy; 

rFkk y•uÅ] t;iqj] ukxiqj] gSnjkckn] f'kykax vkSj 

dksydkrk esa blds Ng {ks=kh; dk;kZy; vofLFkr gSaA

  orZeku esa Hkkjrh; Hkw&oSKkfud loZs{k.k] •ku ea=kky; dh 

,d lgk;d laLFkk ds :i esa dk;Z dj jgk gSA

 cSVjh esa fo|qr vi?kVÔ (Electrolyte) nks bysDVªksM gksrs 
gSaA oS|qr vi?kVÔ ds dkj.k vk;uksa dk lapkj gksrk gS] 
tcfd bysDVªksM fyfFk;e&vk;u cSVjh lsy ds la?kVd 
gksrs gSaA cSVjh ds fMLpktZ gksus ds nkSjku fyfFk;e vk;u 
fuxsfVo bysDVªksM ls ikWftfVo bysDVªksM dh vksj xfr 
djrs gSa] tcfd pktZ gksrs le; foijhr fn'kk esaA

fy;s vko';d Hkw&foKku lwpukvksa ds HkaMkj ds :i 

esa fodflr gqbZ] cfYd blus varjkZ"Vªh; Lrj ij viuh 

igpku dks LFkkfir djrs gq, Hkw&oSKkfud laxBu dk 

ntkZ Hkh çkIr fd;kA

GSI dk eq[; dk;Z jk"Vªh; Hkw&oSKkfud lwpuk vkSj 

•fut lalk/u ewY;kadu vkSj vk/qfudhdj.k lacaf/r 
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mÙkj % B

iz'u %    fuEufyf•r dFkuksa ij fopkj dhft,& 

1-  fyfFk;e&vk;u cSVjh cukus esa dsoy fyfFk;e dk ç;ksx 

fd;k tkrk gSA

2-  fyfFk;e&vkW;u cSVjh ,d iqu% pktZ djus ;ksX; cSVjh gSA 

bl cSVjh osQ vukosf'kr gksrs le; blesa fyfFk;e vk;u 

blds ½.kkxz ls /ukxz dh rjiQ çokfgr gksrs gSa rFkk 

cSVjh osQ vkosf'kr gksrs le; blds mYVk pyrs gSaA

 mi;ZqDr dFkuksa esa ls dkSu lk@ls lgh gS@gSa\

(a) osQoy 1 

(b) osQoy 2 

(c) 1 vkSj 2 nksuks a 

(d) u rks 1 vkSj u gh 2

laHkkfor iz'ulaHkkfor iz'ulaHkkfor iz'ulaHkkfor iz'ulaHkkfor iz'ulaHkkfor iz'ulaHkkfor iz'ulaHkkfor iz'ulaHkkfor iz'u (Expected Question)(Expected Question)(Expected Question)(Expected Question)(Expected Question)(Expected Question)(Expected Question)(Expected Question)(Expected Question)

2-  fyfFk;e&vkW;u cSVjh ,d iqu% pktZ djus ;ksX; cSVjh gSA 2-  fyfFk;e&vkW;u cSVjh ,d iqu% pktZ djus ;ksX; cSVjh gSA 

bl cSVjh osQ vukosf'kr gksrs le; blesa fyfFk;e vk;u bl cSVjh osQ vukosf'kr gksrs le; blesa fyfFk;e vk;u 

blds ½.kkxz ls /ukxz dh rjiQ çokfgr gksrs gSa rFkk blds ½.kkxz ls /ukxz dh rjiQ çokfgr gksrs gSa rFkk 

cSVjh osQ vkosf'kr gksrs le; blds mYVk pyrs gSaAcSVjh osQ vkosf'kr gksrs le; blds mYVk pyrs gSaA

 mi;ZqDr dFkuksa esa ls dkSu lk@ls lgh gS@gSa\ mi;ZqDr dFkuksa esa ls dkSu lk@ls lgh gS@gSa\

iz'u % fyfFk;e D;k gS\ Hkkjr ds fy, ;g D;ksa egRoiw.kZ gS\ fyfFk;e&vk;u cSVjh ds egÙo ,oa bldh dfe;ksa ij çdk'k 

Mkfy,A                               (250 'kCn)

mÙkj dk n`f"Vdks.k %&

  fyfFk;e osQ ckjs esa crkb;sA

  Hkkjr ds fy, ;g oSQls egÙoiw.kZ gks ldrk gS crkb;sA 

  fyfFk;e&vk;u cSVjh ds mi;ksx ,oa dfe;ksa dks crk;sA

  orZeku esa bldh vko';drk dks ns•rs gq, larqfyr fu"d"kZ nhft,A

iz'u % fyfFk;e D;k gS\ Hkkjr ds fy, ;g D;ksa egRoiw.kZ gS\ fyfFk;e&vk;u cSVjh ds egÙo ,oa bldh dfe;ksa ij çdk'k 

laHkkfor iz'u o izk:i (Expected Question & Format)

Que.   Consider the following statements-

1. Only lithium is used to make Lithium-ion batteries.

2. Lithium-ion battery is a rechargeable battery. When 

the battery is discharged, lithium ions fl ow from its 

negative terminal to the positive terminal and vice 

versa when the battery is charged.

 Which of the statements given above is/are correct?

(a) Only 1

(b) Only 2

(c) Both 1 and 2

(d) Neither 1 nor 2

Hkkjr ds fy, ;g oSQls egÙoiw.kZ gks ldrk gS crkb;sA 

uksV % vH;kl ds fy, fn;k x;k eq[; ijh{kk dk iz'u vkxkeh UPSC eq[; ijh{kk dks è;ku esa j[kdj cuk;k x;k 
gSA vr% bl iz'u dk mÙkj fy[kus ds fy, vki bl vkys[k ds lkFk&lkFk bl VkWfid ls lacaf/r vU; L=kksrksa dk Hkh 
lg;ksx ys ldrs gSaA


