




















fp= 1 % pwM+h 'kksdsl fp= 2 % pwfM+;ksa dh nqdku

fp= 3 % pwfM+;ksa dh [kjhnnkjh fp= 4 % pwfM+;k¡ igurs gq;s

fp= 5 % pwfM+;ksa dk xksnke fp= 6 % pwfM+;k¡ Nk¡Vrs gq,

dk¡p dh pwfM+;k¡ @ 10



 

ekuo tkfr dh 'kq#vkr ls gh ge euq";ksa dks ltus laojus dk 
'kkSd jgk gSA vkfn dky ls gh if{k;ksa ds jaxhu ia[k] i'kqvksa dh gfì;k¡]  
uk[kwu] [kky vkSj ç—fr esa ik, tkus okys jaxhu vkSj pednkj iRFkjksa rFkk 
eudkas dk mi;ksx ge euq"; lqanj ,oa nwljksa ls vyx fn[kus ds fy, djrs 
jgs gSaA tSl&tSls ekuo lH;rk dk mRFkku gksrk x;k] muds xgus Hkh 
ifj"—r gksrs x,A u, inkFkksaZ /kkrqvksa dk Kku o mUur vkStkjksa ds mi;ksx 
ls xguksa esa Hkh cgqr ifjorZu vk;kA izd`fr esa ik;s tkus okys dk¡p ls ekuo 
tkfr dk ifjp; gtkjksa o"kksZa ls gSA tc euq"; us Lo;a Hkh dk¡p cukuk lh[kk 
rks mlls Hkh fofHkUu çdkj ds xgus cuus yxsA buesa ekyk] >qeds o cktwcan 
ds fy, dk¡p ds eksrh vkSj dk¡p dh pwfM+;ka lokZf/kd çpfyr gq,A 
iqjkrRofonksa ds vuqeku ds vuqlkj feL= vkSj eslksiksVsfe;k esa 2100 bZlk 
iwoZ Hkh dk¡p dh phtsa cukbZ tkrh FkhaA Hkkjrh; miegk}hi esa eksgutksnkM+ks 
ls mR[kuu esa ,d ;qorh dh dkals dh izfrek feyh FkhA ftlds cka;s gkFk esa 
pwM+h lkQ utj vkrh gSA Hkkjr ds dqN fgLlksa esa 1000 bZlk iwoZ ds dqN 
dk¡p ds eksrh vkfn Hkh feys gSaA tSls&tSls dk¡p dk iz;ksx vU; dk;ksZ ds 
fy, gksus yxk] bldh mi;ksfxrk c<+rh x;hA ikjnf'kZrk ds xq.k ds dkj.k 
[kkus&ihus dh oLrq,sa j[kus ds ik=ksa ds :i esa bldk bLrseky c<+rk x;kA 
;|fi Hkkjr esa dk¡p ls vf/kdrj ltkoVh oLrq,sa vkSj xguksa vkfn esa iz;qDr 
gksus okyh phtsa gh T;knk cukbZ tkrh FkhaA ltus&laojus dh fØ;k esa bldk 
,d mi;ksx rks tc ls 'kq: gqvk gS rc ls vc rd fuckZ/k :i ls tkjh gS] 
vkSj ;g gS niZ.k vFkok vkbus ds :i esa bldk bLrsekyA

dk¡p ds rhu çeq[k xq.k blds jax] bldh [ku[kuvkgV dh vkokt 
vkSj bldh fpduh pednkj lrg xguksa ds fy, lokZf/kd mi;qä gSA dk¡p 
dh pwfM+;ksa dk lLrk gksuk Hkh blds loZekU; gksus esa lg;ksxh jgk gSA bl 
iqLrd dk fo"k; dk¡p dh pwfM+;ksa ij gSA vr% blh dks dsaæ esa j[kdj ge 
;gka ppkZ djsaxsA

1- pwM+h

fp= 7 % pwM+h

dk¡p dh pwfM+;k¡ @ 11



1-1 pwM+h D;k gS \

1-2- Hkkjrh; lekt esa pwfM+;k¡

tSls gkFk dh m¡xyh esa vaxwBh iguh tkrh gS] oSls gh igq¡ps ¼gkFk dk 
og fgLlk tks gFksyh ls maaxfy;ksa rd gksrk gS½ ls gksdj dykbZ esa iguh tk 
ldus okyh iryh ¼2&6 feyhehVj pkSM+h½ fjax dks pwM+h dgrs gSaA ;g 
eq[;r% fL=;ksa dk vkHkw"k.k gSA

dnju FkksM+h vf/kd pkSM+h ¼8&15 feyhehVj½ fjax Hkh dykbZ esa 
iguh tkrh gS mldks dM+k dgrs gSaA bls fL=;k¡ o iq#"k nksuksa gh /kkj.k dj 
ldrs gSaA Hkkjr o"kZ esa iatkc] gfj;k.kk o fnYyh vkfn çkar esa cgqr ls iq#"k 
[kkl rkSj ij flD[k dM+k igurs gSa tks fd vf/kdka'kr% /kkrq ds cus gksrs gSaA 
pwM+h dh xksykbZ ¼O;kl & Inner diameter½ iguus okyh dykbZ ds eki ls 
j[kh tkrh gSA vr% bldh vkSlr xksykbZ 45 ls 65 feyhehVj rd vkSj 
eksVkbZ vkSlru 3&5 feyhehVj jgrh gSA tSlk fd vki fp= Øekad 7 o 8 esa 
ns[k ldrs gSaA pwfM+;k¡ eq[;r% dk¡p] yk[k] /kkrq o IykfLVd ls curh gSaA bl 
iqLrd esa ge flQZ dk¡p ls cuus okyh pwM+h ds ckjs esa crk;saxsA

Hkkjrh; lekt esa pwfM+;k¡&pwM+k&dM+k ukfj;ksa ds gkFkksa dk Jaxkj 
gSA okLro esa gkFkksa esa jax fcjaxh pwfM+;k¡ iguus ls gkFkksa dh lqUnjrk c<+ 
tkrh gSA tks ukjh ds lkSUn;Z dks vkSj fu[kkjrh gSA ;|fi vktdy ds 
vk/kqfud nkSj esa dke&dkth efgykvksa dks bls iguuk vlqfo/kk tud 
yxrk gS ijUrq og Hkh R;kSgkjksa] lekjksgksa vkSj [kkl voljksa ij budks 
iguuk ilUn djrh gSaA vkSj vc rks Hkkjrh; lH;rk o Hkkjrh; flusek ds 
oSf'od çlkj ls fons'kh efgykvksa esa Hkh bldk pyu c<+ jgk gSA

ijaijkxr :i ls vyx&vyx rjg dh pwfM+;k¡ Hkkjr esa vyx 
vyx LFkkuksa ij fodflr gq;h gSaA tSls jktLFkku esa yk[k dh pwfM+;k¡] iatkc 
esa /kkrq ¼LVhy½ ds dM+s] yxHkx lEiw.kZ Hkkjr esa lksus] pk¡nh] rkacs vkSj 
v"V/kkrq ds dM+s o pwfM+;k vkSj fQjkstkckn esa dk¡p ds dM+s vkSj pwfM+;k¡A 
yxHkx lHkh /keksaZ esa pwfM+;ksa dks lqgkx dh fu'kkuh ds rkSj ij ns[kk tkrk gSA 

fp= 8 % pwfM+;k¡
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fQjkstkckn esa jkstkuk bruh vf/kd pwfM+;ksa dk mRiknu gksrk gS fd bldh 
'kksgjr lqgkxuxjh ds rkSj ij Hkh gSA

dgrs gSa fd eqxydky esa dk¡p dh pwfM+;ksa dk dke fQjkstkckn esa 
'kq: gqvk FkkA dk¡p dh pwfM+;ksa dh [kud o de dher us ukjh;ksa dk ,slk 
eu eksgk fd blus lkSUn;Z txr esa vVwV LFkku cuk fy;kA ;g fL=;k¡ dk 
lkSHkkX; fpUg Hkh ekuh tkrh gSA cgqr ckn esa vkbZ IykfLVd dh pwfM;k¡ 
yqHkkous jaxksa dh otg ls dk¡p dh pwfM+;k¡ dk LFkku ys jgh FkhaA ysfdu 
vDlj jlksbZ esa dke djrs le; IykfLVd dh pwfM;ksa ds vkx idM+us] 
fi?kyus o VsM+s&esM+s gksus dh ?kVukvksa ls budh yksdfç;rk de gks x;hA 
fQj buesa oks dk¡p dh [kudnkj vkokt Hkh ugha FkhA b/kj dk¡p dh pwfM+;ksa 
ds fuekZrkvksa us Hkh budks IykfLVd jaxks esa jaxuk 'kq# fn;k vkSj [kud rks 
muesa igys ls gh FkhA ij ;g jax dPps gksrs Fks] tYnh gh mrj tkrs FksA 
ijUrq QS'kuscy ;qofr;ksa dks blls cgqr QdZ ugha iM+rk gSA vktdy dqN 
ubZ rduhd ds lkFk ;g jax iDds Hkh gksus yxs gSaA 

foHkktu ls iwoZ dk¡p dh pwfM+;k¡ dk mRiknu Hkkjr esa flQZ 
fQjkstkckn esa gksrk FkkA foHkktu ds ckn fQjkstkckn esa rks pwM+h dk 
mRiknu cnLrwj tkjh jgkA lkFk gh dqN foLFkkfir yksxksa us ikfdLrku ds 
djkaph] gSnjkckn vkSj ckaXykns'k ds <kdk esa dk¡p dh pwfM+;k¡ cukuh 'kq: 
dhA ysfdu vkt Hkh] bu lHkh txgksa esa fQjkstkckn dh dk¡p dh pwfM+;k¡]  
dkjhxjksa vkSj dkj[kkusnkjksa ds lrr jpukRed joS;s ds dkj.k dykRed 
–f"V ls cstksM+ gSaA 

fQjkstkckn 'kgj Hkkjr ns'k ds mÙkj çns'k jkT; esa funsZ'kkad 
27.15°N, 78.42°E ij fLFkr gSA Hkkjrh; jsyos dh fnYyh&gkoM+k jsyos 
ykbu ij fLFkr fQjkstkckn ,d çeq[k jsyos LVs'ku gSA

1-3 fQjkstkckn dk laf{kIr bfrgkl%

dk¡p dh pwfM+;k¡ @ 13

fp= 9 % fQjsktkckn jsyos LVs'ku o lM+d ekxZ



'ksj'kkg lwjh }kjk fufeZr ,sfrgkfld xzSaM Vªad jksM dh ,d 'kk[kk 
fQjkstkckn 'kgj ds chp ls gksdj xqtjrh gSA igys bl fnYyh&dksydkrk 
lM+d ekxZ dks jk"Vªh; jktekxZ Øekad nks (NH 2) dgrs FksA vc 2010 esa 
jk"Vªh; jktekxksaZ ds iquZØekadu ds ckn fnYyh&vkxjk ekxZ dks jk"Vªh; 
jktekxZ 44 (NH 44) vkSj vkxjk&dksydkrk ekxZ dks vc jk"Vªh; jktekxZ 
19 (NH 19) dgrs gSaA ;g ,f'k;u gkbZos usVodZ ds AH1 dk Hkh fgLlk gS tks 
tkiku ls rqdhZ rd tkrk gSA

dk¡p uxjh ;k lqgkx uxjh ds uke ls fo[;kr ;g fQjkstkckn 
'kgj jk"Vªh; jkt/kkuh fnYyh ls yxHkx 250 fdyksehVj rFkk ,sfrgkfld 
rkt uxjh vkxjk ls yxHkx 40 fdyksehVj nwj iwoZ fn'kk esa gSA

fQjkstkckn ds nf{k.k esa djhc pkj fdyksehVj nwjh ij ;equk unh 
cgrh gSA ogha ;equk unh ds fdukjs çkphu uxj paæokj ds dHkh oSHko'kkyh 
jgs fdys ds [kaMgj gks jgs vo'ks"k Hkh gSaA

orZeku fQjkstkckn uxj ds tUe dh dgkuh cM+h euksjatd gSA 
dgk tkrk gS fd yxHkx 450 o"kZ iwoZ ckn'kkg vdcj ds eaf=;ksa esa ls ,d 
jktk VksMjey vius firk ds Jk) o fiaMnku gsrq x;k x, FksA tc og 
okil ykSV jgs Fks rks mUgksaus vklQkckn ¼vkt dk vklkckn½ ds ikl Msjk 
MkykA tgk¡ mudks igpkus u tkus ds dkj.k ywV fy;k x;kA bl ywVekj 
dh f'kdk;r jktk VksMjey us ckn'kkg vdcj ls dhA ckn'kkg us vius 
gje dh j{kk djus okys lsukifr [oktkljk Qhjkst dks cqyk;k vkSj 
vlQkckn HkstkA Qhjkst lsuk dh ,d VqdM+h ysdj vklQkckn x,] vkSj 
'kkgh Qjeku ds vuqlkj vklQkckn dks u"V Hkz"V dj fn;kA tc xk¡o okyksa 
dks viuh Hkwy ekywe iM+h rks os Qhjkst ds ikl vk, vkSj mudks dgha clkus 
dh fourh djhA rc Qhjkst us vius uke ij ;g fQjkstkckn uxj clk;kA 
vklQkckn dh tehu dks vk'kkjke uked O;fä us [kjhn dj ,d xkao clk 
fy;k ftldk uke vk'kkckn j[kkA [oktk Qhjkst ;gha jg x;k vkSj ;gha 
mldh e`R;q gqbZA orZeku esa uxj fuxe ds dk;kZy; ds lkeus tks edcjk gS 
mlesa Qhjkst dks nQuk;k x;k FkkA

eqxy dky ds yxHkx blh le;] fQjkstkckn dh LFkkiuk ds dqN 
le; ckn gh ;gk¡ dk¡p ds dke dh 'kq#vkr gqbZ crkbZ tkrh gSA 
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1-4 dk¡p dh pwM+h dk laf{kIr bfrgkl 
fQjkstkckn esa pwM+h cuuk] vkjEHk gksus ls ysdj vkt rd dk lQj 

cM+k jkspd o la?k"kZiw.kZ jgk gSA pwM+h dk ekStwnk Lo:i o mRiknu çfd;k 
okLro esa fQjkstkckn ds dkjhxjksa] O;olkf;;ksa vkSj m|fe;ksa ds vuojr 
ç;klksa dk urhtk gSA
 

lu~ 1962 esa çdkf'kr iqLrd ̂fQjkstkckn ifjp;^ esa bafM;u VSfjQ 
cksMZ dh 1932 dh fjiksVZ ds gokys ls crk;k x;k gS fd fQjkstkckn esa dke 
djus okys vf/kdrj dkjhxj 'kh'kxj ;k dapjs gSaA ;g yksx iq'rSuh :i ls 
pwM+h cukus dk dke dbZ 'krkfCn;ksa ls djrs vk jgs gSaA fQjkstkckn esa dk¡p 
dk dk;Z dc 'kq: gqvk ;g fuf'pr :i ls ugha dgk tk ldrkA fdarq ,slk 
vuqeku gS fd fudVorhZ xzke paæokj jktkvksa dh jkt/kkuh gksus ls ,oa 
vkxjk eqxy ckn'kkgksa dh jkt/kkuh gksus ls 350&400 o"kZ igys dk¡p ds 
dk;Z dh 'kq#vkr ;gk¡ gqbZ gksxhA dk¡p ds lkeku ,oa pwfM+;ksa dh [kir bu 
nksuksa jkt/kkfu;ksa ds dkj.k vPNh jgh gksxhA dgk tkrk gS fd csxe eqerkt 
egy pwfM+;ksa dh ubZ&ubZ fMtkbusa 'kh'kxjksa dks crkrh jgrh FkhaA

çkjafHkd fnuksa esa dk¡p cukus okys] [kqyh Hkfê;ksa esa fi?kykdj dk¡p 
cukrs FksA ;g dk¡p cgqr Hkík rFkk jaxfoghu gksrk FkkA ;gha ls 'kh'kxjksa dk 
dk;Z 'kq: gksrk gSA ;g yksx bl dk¡p dks ysrs Fks vkSj vius edku ds lehi 
gh dM+k&Nky dh NksVh Hkêh rS;kj dj] lkjs ?kj okys feydj] blh dk¡p ls 
eksVh] Hkkjh o Hkíh pwfM+;k¡ cukrs FksA vr% ;g ?kjsyw dke dh rjg FkkA blds 
i'pkr ;g pwfM+;k¡ cktkj esa cspus ds fy, Hkst nh tkrh FkhaA ;gk¡ /;ku nsus 
;ksX; ckr ;g gS fd rc dk¡p vyx curk FkkA fQj ml dk¡p ds VqdM+ksa dks 
ys tkdj 'kh'kxj muls pwfM+;k¡ vyx nwljh Hkêh ij cukrs FksA

le; ds lkFk pwfM+;ksa dh ekax c<+rh xbZA ijarq dk¡p de cu ikrk 
FkkA vr% dqN 'kh'kxjksa us fons'kh VwVs gq, dk¡p ds VqdM+ksa dks [kjhnuk çkjaHk 
dj fn;kA dk¡p ds ;g VqdM+s tkiku] vkLVªsfy;k vkfn ns'kksa ls cacbZ vkSj 
dydÙkk ds jkLrs fQjkstkckn rd vkrs FksA vaxzsth esa ;g czksdu Xykl 
dgykrk gS] rc yksx LFkkuh; cksypky esa budks ̂ fuednkuh^ dgrs FksA rks 
;gk¡ ds 'kh'kxj bUgha ^fuednkfu;ksa^ dks xyk dj bUgha ls pwfM+;k¡ cukus 
yxsA

fQj dqN Cy‚d Xykl nsgjknwu ls vkus yxkA mu fnuksa ;gk¡ ds 

dk¡p dh pwfM+;k¡ @ 15



dqN mRlkgh O;fä nsgjknwu Hkh x, vkSj ogk¡ Xykl QSDVªh dk v/;;u 
fd;kA lu~ 1908 esa dk¡p ds 'kq:vkrh dkj[kkuksa esa Jh uanjke lSuh th ds 
dkj[kkus ^bf.M;u xykl oDlZ* dk ftØ feyrk gSA blesa ,d Mk;jsDV 
QusZl dk fuekZ.k vkLVªsfy;u dk¡p fo"ks'kK Jh dkjV~l us djk;k FkkA b/kj 
dqN le; ds ckn tc nsgjknwu dk dkj[kkuk can gks x;k rks ogk¡ ls 
dkjhxj b/kj&m/kj pys x,A muesa ls teZuh ds ,d dk¡p fo'ks"kK Jh 
uanjke th ds ç;Ruksa ls fQjkstkckn vk;s vkSj bf.M;u Xykl oDlZ esa ,d 
jhtsusjsfVo Hkêh dk fuekZ.k djk;kA bldh Hkêh esa dks;ys dh xSl ls dk¡p 
idk;k tkrk FkkA ;g dkj[kkuk dsoy Cy‚d Xykl gh cukrk FkkA bldh 
LFkkiuk ds lkFk gh fQjkstkckn esa fof/kor :i ls dk¡p cukus dh uhao iM+ 
xbZA 'kh'kxj yksxksa dks bl dkj[kkus ls cM+h lqfo/kk gks xbZ rFkk ;gk¡ ls vU; 
LFkkuksa dks Hkh dk¡p tkus yxkA bl le; rd 'kh'kxj tks pwfM+;k¡ cukrs Fks 
og Hkíh] eksVh vkSj Hkkjh gksrh FkhaA dM+k Nky dh NksVh Hkfê;ksa esa cukus ds 
dkj.k mudk mRiknu Hkh ek¡x ds eqdkcys cgqr de FkkA

dk¡p dh pwfM+;k¡ @ 16

fp= 10 % dM+k Nky HkV~Vh ij [kycwr ls pwfM+;k¡ cukrs dkjhxj

fp= 11 % [kycwr ¼,d vkStkj½ fp= 12 % dM+k Nky HkV~Vh ij cus dM+s



ekpZ 1958 esa vej mtkyk lekpkj i= esa fQjkstkckn ds 
rRdkyhu ,e-,y-,- Jh txUukFk ygjh }kjk fyf[kr ̂fQjkstkckn dk dk¡p 
m|ksx^ uked ,d ys[k J`a[kyk esa mYys[k feyrk gS fd teZu fo'ks"kK Jh 
ekSthuk] bafM;u Xykl oDlZ ds lkFk lu~ 1910 ls ysdj 1921 rd jgsA os 
dk¡p ds fo'ks"kK Fks] vkSj dk¡p cukuk tkurs FksA mUgsa pwM+h m|ksx ds laca/k esa 
dksbZ tkudkjh ugha FkhA fQj Hkh mUgksaus pwM+h dks fpÙkkd"kZd cukus ds fy, 
pwM+h dh f?klkbZ] dVkbZ] idkbZ o fljsfed dyj vkSj fyfDoM xksYM ¼fgYy½ 
ds ç;ksx dk lq>ko nsdj pwM+h m|ksx dh dk;k gh iyV nhA fnYyh ds ,d 
dkjhxj eku [kk¡ tks tsojkrksa esa uxksa dh f?klkbZ o tM+kbZ ds mEnk dkjhxj 
FksA mUgksaus iqjkus <ax dh yk[k dh lku ij pwM+h dh f?klkbZ vkSj uxksa dh 
tM+kbZ dk dk;Z 'kq: fd;kA

bl chp fons'k ls fljsfed dyj eaxk dj pwM+h ij iku Qwy dh 
vk—fr cukbZ xbZA ;g pwM+h ^iapQwyk^ ds uke ls cgqr çfl) gqbZA vkSj 
dkQh le; rd ekax esa jghA tYnh gh ^bafM;u Xykl oDlZ^ o ^ch- 
Qjkejkst ,aM daiuh^ }kjk xzkbafMax Oghy yxkdj pwfM+;ksa dh f?klkbZ dVkbZ 
dk dke 'kq: djk;k x;kA ;g xzkbafMax Oghy fctyh ls pyus okyh eksVj 
ls pyrs FksA ysfdu dqN le; ckn gh eqUus [kk¡ jaxjst uked ,d dkjhxj 
us cSyxkM+h ds iqjkus ifg, ls xzkbafMax Oghy dks gkFk ls pyk dj tu 
lk/kkj.k ds fy, lqyHk dj fn;kA

b/kj feLVj ekSthuk us bafM;u Xykl oDlZ esa cSatsjl dh fons'kh 
fgYy eaxk dj pwM+h ij lqugjk isaV djok;k vkSj ,d idkbZ Hkêh cuokdj 
feêh dh IysVksa ij pwM+h dks idkus dk dk;Z 'kq: djk;kA dqN le; ckn gh 
enu eksgu j?kqukFk nkl th us ukt dh eaMh esa ,d u, çdkj dh idkbZ 
Hkêh dk fuekZ.k dj yksgs dh IysVksa ij pwM+h dks idkus esa lQyrk çkIr dhA

çFke fo'o ;q) ds i'pkr tc lkjk ns'k vktknh dh yM+kbZ ls 
çHkkfor Fkk] rc fQjkstkckn ds dkjhxjksa us pwfM+;ksa ij fgYy ls lqugjs jax esa 
oans ekrje~ fy[kdj oans ekrje~ uked pwM+h cukbZA iwjs ns'k ls bldh cgqr 
ekax vkrh FkhA çfrfnu dbZ oSxu oans ekrje~ pwM+h ns'k ds fofHkUu 'kgjksa esa 
Hksth tkrh FkhA bl rjg fQjkstkckn ds pwM+h m|ksx us vktknh dh yM+kbZ esa 
Hkh viuk lfØ; ;ksxnku fn;kA

çFke fo'o ;q) lekIr gksus ds i'pkr lu~ 1921&22 esa ykyk 
jk/ksyky lkfyxjke us tkikuh fo'ks"kKksa dks cqykdj Cyksbax dk dkj[kkuk 

dk¡p dh pwfM+;k¡ @ 17



pkyw djds dk¡p ds Xykl] fpeuh vkfn dk fuekZ.k 'kq: fd;kA bl çdkj 
fQjkstkckn esa dk¡p] dk¡p dh pwM+h o dk¡p ds crZuksa dk m|ksx pkyw gks 
x;kA lu~ 1922 rd fQjkstkckn ds dkj[kkus flQZ dk¡p gh cukrs FksA fQj 
bl cus gq, dk¡p dks ys tkdj dM+k Nky dh Hkfê;ksa ij pwfM+;k¡ cukbZ tkrh 
FkhaA

lu~ 1922 ls iwoZ fQjkstkckn esa vusd jaxksa dk dk¡p lQyrkiwoZd 
cuus yxk FkkA ijarq yky o ihys jax dk dk¡p cukus esa lQyrk ugha fey 
jgh FkhA

lu~ 1921 esa ;q) dky esa QS¸;kt vyh LVs'ku ekLVj dh MîwVh 
vÝhdk esa yxkbZ xbZ FkhA vÝhdk esa budk ifjp; dqN teZu ;q) cafn;ksa 
ls gqvk FkkA buesa ls dqN yksx dk¡p ds fo'ks"kK Hkh FksA mudks irk Fkk fd 
fQjkstkckn esa dk¡p m|ksx cM+h rsth ls fodflr gks jgk gSA bu ;q) cafn;ksa 
us fQjkstkckn ds dk¡p m|ksx ds ckjs esa Jh QS¸;kt vyh ls tkudkjh çkIr 
dhA tc mudks irk pyk fd fQjkstkckn esa vHkh rd yky o ihys jax dk 
dk¡p ugha cu ik;k gSA rks mUgksaus QS¸;kt vyh dks yky o ihys jax dk dk¡p 
cukus dk QkewZyk fy[kok fn;kA Jh QS¸;kt vyh us fQjkstkckn vkdj ;gk¡ 
ds m|ksxifr;ksa ds le{k muds dkj[kkus esa lgHkkfxrk ysdj ihys vkSj yky 
jax dk dk¡p cukus dk QkewZyk crkus dk çLrko j[kkA ijarq cgqr ç;Ru 
djus ds ckn Hkh dksbZ Hkh dkj[kkusnkj mUgsa vius dkj[kkus esa fgLlk nsus dks 
rS;kj ugha gqvkA rc Jh QS¸;kt vyh us ;g QkewZyk tulk/kkj.k dks crk 
fn;kA bl QkewZyk ds ekywe gksrs gh loZçFke lu~ 1922 esa ch- Qjkejkst ,aM 
daiuh us loZçFke yky o ihys jax dk dk¡p rS;kj dj fy;kA

Jh Qjkejkst us vius dkj[kkus esa gh dM+k&Nky dh Hkfê;k¡ 
yxkdj çsl e'khu ij cuh fons'kh pwfM+;ksa dh rjg yky vkSj ihys jax dh 
LysV o vacj dh pwfM+;k¡ cuok dj lqanj fMCcksa esa iSd djds cacbZ HksthaA ogk¡ 
bu pwfM+;ksa dh cgqr ljkguk gqbZ vkSj dkQh ekax Hkh vkbZA rc Jh Qjkejkst 
us vius lk>hnkjksa o ,tsaVksa ds lkFk feydj bu pwfM+;ksa dks fQjkstkckn esa 
nqdkuksa ij j[kdj cspus dk Hkh çca/k djk;kA

lu~ 1922&23 esa dksVk cwanh ds egkjkt us vius jkT; ds ckjka uxj 
esa tkikuh fo'ks"kKksa dks cqykdj dk¡p dk ,d Cyksbax dk dkj[kkuk pkyw 
fd;kA blesa fpeuh vkSj Xykl dk fuekZ.k gksrk FkkA ijarq egkjkt us blesa 
dk¡p dh pwM+h ds fuekZ.k dh Hkh ;kstuk cukbZA blds fy, mUgksaus 
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fQjkstkckn ls dkjhxjksa dks cqyk;kA buesa mLrkn vkf'kd vyh] mLrkn 
#Lre c['k] mLrkn vCnqy jgeku rFkk #Lre vyh çeq[k FksA

bu yksxksa us ckjka tkdj fQjkstkckn dh rjg gh Nky dh Hkêh 
yxkdj pwfM+;ksa dk mRiknu 'kq: dj fn;kA buds dke dks ns[kdj ,d 
fnu dkj[kkus ds tkikuh fo'ks"kK us ckrksa&ckrksa esa dgk fd tkiku esa rks 
pwM+h dPps&iDds dk¡p dks feykdj jksyj ij cukbZ tkrh gSA ijarq ckj&ckj 
iwNus ij Hkh mlus blls vkxs dqN Hkh crkus ls budkj dj fn;kA ckjka esa 
bu mLrknksa us viuh lkjh dkfcfy;r tkikuh pwM+h dks cukus esa yxk nhA 
,d fnu ç;ksx djrs le; lQsn dk¡p dks yksgs dh NM+ ij yxkdj tc 
ml ij nwljk dk¡p yxkus ds ckn ly feykdj tSls gh rkj [khapk rks muds 
vk'p;Z dk fBdkuk uk jgkA D;ksafd bl rkj dks [khapus ds ckn tks pwM+h 
rS;kj gqbZ og tkikuh js'keh fdLe dh FkhA ysfdu ;g [kycwr ls dM+s dh 
rjg cukbZ gqbZ pwM+h FkhA ijarq muds eu esa tkikuh fo'ks"kK ds 'kCn xw¡trs 
jgrs Fks fd tkiku esa pwfM+;k¡ jksyj ls curh gSaA dqN le; ckn egkjkt us 
pwM+h cukus dk dke can dj fn;kA rc lkjs mLrkn yksx okil fQjkstkckn 
ykSV vk, rFkk jksyj ls pwM+h cukus ds ç;ksx esa yx x,A mLrkn #Lre 
c['k rFkk vCnqy jgeku us tljkuk esa feêh dk ,d jksyj cukdj pwM+h 
cukus dk ç;ksx fd;kA b/kj fQjkstkckn esa mLrkn vkf'kd vyh vkSj muds 
HkkbZ #Lre vyh us yksgs dk csyu cukdj pwM+h cukus esa lQyrk çkIr dhA

Jh vxuyky NiSVh eksgYys okyksa us mLrkn vkf'kd vyh vkSj 
#Lre vyh dks vius ;gk¡ j[kdj loZçFke csyu ls pwM+h cuokus dk dk;Z 
çkjaHk fd;kA yxHkx mlh le; mLrkn #Lre c['k Hkh tljkus ls 
fQjkstkckn vk x,A jk; cgknqj pkScs lqn'kZu yky th us ,d dkj[kkuk 
pkyw djds muls vius ;gk¡ csyu ls pwM+h cuokuk 'kq: dj fn;kA

mLrkn dkfnj c['k vkSj muds HkkbZ fldanj c['k us ,d jkr 
vxu yky th ds dkj[kkus esa Nqidj csyu ls pwM+h dks cukus dh çfØ;k 
ns[khA mLrkn dkfnj c['k dq'kkxz cqf) ds O;fä FksA ,d ckj ns[kdj gh 
og bl rjg pwM+h cukus dh ç.kkyh dks le> x;sA ?kj vkdj csyu ij pwM+h 
cukrs le; mUgksaus mLrkn vkf'kd vyh ds cSBus ds <ax esa FkksM+k lk 
la'kks/ku djds orZeku rkj ç.kkyh dh 'kq#vkr dhA

csyu ij pwM+h ugha cfYd dk¡p dh ,d fLçax rS;kj gksrh gSA fQj 
bl fLçax dks dkVdj pwfM+;ksa dks vyx&vyx dj ysrs gSaA 'kq#vkrh fnuksa 
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esa mLrknksa dks dkQh ijs'kkuh dk lkeuk djuk iM+k D;ksafd mu fnuksa fLçax 
dks yksgs dh jsrh ls dkVdj] ftl <ax ls lqukjksa }kjk tsojkrksa dh tqM+kbZ 
caduky ls dh tkrh gS mlh rjg ls pwfM+;ksa dh tqM+kbZ djuk 'kq: fd;k 
x;kA ijarq ;g cgqr oä [kkÅ vkSj [kphZyh i)fr FkhA bl dkj.k yksx de 
[kpsZ okyh rFkk lqfo/kktud i)fr dh [kkst esa yx x;sA mLrkn vCnqy 
jgeku dks rsy dh dqIih ls tqM+kbZ djus dh orZeku ç.kkyh dk vkfo"dkj 
djus esa lQyrk çkIr gqbZA yxHkx blh le; yksgs dh jsrh dh txg dksjaM 
dh uksad ls pwM+h dh fLçax dks dkVus esa lQyrk çkIr gks xbZA dVkbZ vkSj 
tqM+kbZ esa lQyrk çkIr gksrs gh csyu ls pwM+h cukus dh xfr ,dne ls c<+ 
xbZA ftlls gj dkj[kkuk FkksM+h gh nsj esa lSdM+ks rksM+s rS;kj djus yxkA

lu~ 1924&25 rd csyu ls dsoy js'keh pwM+h dk gh fuekZ.k gksrk 
FkkA rc eq'rkd vyh [kk¡ lkgc us vius dkj[kkus LVkj Xykl odZ~l esa 
csyu ij QSalh rFkk cynkj pwM+h cukus dk ç;ksx fd;kA ftlesa mUgsa cgqr 
'kh?kz gh lQyrk fey xbZA

csyu ij QSalh pwfM+;k¡ curs gh dVkbZ] tqM+kbZ] idkbZ vkSj fgYy ds 
dke esa cgqr rsth ls çxfr gks xbZA ftlds dkj.k uxj esa pkjksa vksj dVkbZ 
ds dkj[kkus] idkbZ dh Hkfê;k¡ vkSj xksnkeksa esa fgYy yxkus dk dke cgqr 
rsth ls 'kq: gks x;kA bu dkeksa ds 'kq: gksrs gh gtkjksa yksxksa dks jkstxkj 
feyus yxkA fQjkstkckn ds yksx Hkh bl dke dks iuikus esa yx x,A

lu~ 1930&31 esa Jh ,u-,u- esgrk us dydÙks esa dqN tkikuh 
fo'ks"kKksa dks cqykdj Cyksbax ds dke ds lkFk&lkFk tkikuh <ax ls pwM+h 
cukus dk dkj[kkuk [kksykA esgrk lkgc fQjkstkckn ls mLrkn gchcqYykg 
ds lkFk yxHkx pkyhl dkjhxjksa dks vius lkFk dydÙks ys x,A buds 
dkj[kkus esa tkikuh <ax ls jksyj ij pwM+h cukus dk dk;Z gksrk FkkA tkikuh 
dkjhxj ,d fnu esa vf/kd ls vf/kd lkS rksM+s pwM+h cukrs FksA tc 
fQjkstkckn ds dkjhxj dydÙkk igqaps rks tkikfu;ksa us muls jksyj ij pwM+h 
cukus dk vkºoku fd;kA fQjkstkckn ds yksxksa us blls igys dHkh jksyj ij 
pwM+h cukus dh i)fr dks ns[kk Hkh ugha FkkA fQjkstkckn ds mLrknksa us bls 
,d pqukSrh dh rjg fy;kA igys gh fnu mLrkn gchcqYykg ds NksVs HkkbZ 
gkfen [kk¡ us jksyj ij pwM+h cukus esa lQyrk çkIr dh vkSj ,d lkS ipgÙkj 
rksM+s cukdj ,d u;k dhfrZeku jpkA

bl dkj[kkus esa tkikuh js'keh pwfM+;ksa ds lkFk&lkFk lqugjh iksyh] 
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yLVj rFkk da?kh fdLe dh pwfM+;k¡ Hkh curh FkhA Jh ,u-,u- esgrk vkSj 
tkikuh yksxksa us fQjkstkckn ds dkjhxjksa ls jksyj ij pwM+h cuokus dk dke 
rks fy;kA ysfdu mUgksaus bu dkjhxjksa ls iksyh pwM+h dks lqugjk djuk rFkk 
yLVj ds elkys iwjh rjg ls Nqik,A da?kh dh pwM+h rS;kj gks tkus ds ckn og 
yksx rqjar gh da?kh dh e'khu dks Hkh Nqik dj rg[kkus esa can dj nsrs FksA mu 
yksxksa dks Mj Fkk fd fQjkstkckn ds yksxksa dks ;g jgL; ekywe gksrs gh ;g 
m|ksx Hkh fQjkstkckn esa 'kq: gks tk,axsA Jh ,u-,u-esgrk us dke 'kq: gksus 
ls iwoZ gh mijksä pwfM+;ksa dks cukus dh fof/k dks isVsaV djk fy;k FkkA bl 
jkt dks irk djus ds fy,] dkj[kkus ds igjsnkj dks viuh rjQ feykdj] 
mLrkn gchcqYyk us Q[k#íhu dh lgk;rk ls ,d fnu Nqidj lqugjh iksyh 
vkSj yLVj dk lkjk elkyk uksV dj fy;kA fQj vkxjk ls nhu eksgEen 
feL=h dks dydÙkk ys x,A ogk¡ mUgksaus rg[kkus esa j[kh da?kh dh e'khu dk 
QksVks ¶yS'k dh enn ls fy;k vkSj e'khu nhu eksgEen feL=h dks fn[kkbZA

,u-,u- esgrk ds ;gk¡ ls dke NksM+dj ;g yksx dydÙks esa gh 
xkscjs eksgYys esa Jh ,e-,u-ykSjs lkgc ds ;gk¡ igqapsA vkSj ;gk¡ iksyh pwM+h esa 
lqugjk jax Hkjus dk lQy ç;ksx fd;kA

Jh ,e-,u ykSjs Lo;a viuh iRuh lfgr dksjy dh pwM+h dk fuekZ.k 
djrs FksA dksjy dh pwM+h dk¡p ds ikbiksa esa ls dkVdj cukbZ tkrh gSA ;g 
fcuk tksM+ dh pwM+h gksrh gSA ykSjs lkgc çfrfnu pkyhl ntZu dksjy dh 
pwM+h dkVdj ml ij jlxqYys dh dVkbZ dk dke Lo;a gh djrs FksA og bl 
i)fr ij viuk ,dkf/kdkj j[krs Fks] blfy, Lo;a viuh iRuh ds lkFk bl 
dk;Z dks djrs FksA mUgksaus bl dk;Z ds fy, ,d Hkh deZpkjh ;k dkjhxj ugha 
j[kk FkkA fQjkstkckn ds dkjhxjksa dks ykSjs lkgc dh i)fr dk irk ugha 
py ldkA ijarq muds fnekx esa dksjy dh pwM+h dkVus dk ,d fopkj iSnk 
gks x;k FkkA Jh ukfnj c['k us loZçFke 1935&36 esa dksjy dh pwM+h cukus 
esa lQyrk çkIr dhA dksjy dh pwM+h rks fQjkstkckn esa cuus yxh ijarq bu 
pwfM+;ksa ij ykSjs lkgc dh rjg xksy jlxqYys dh dVkbZ ugha gks ik jgh FkhA

fQjkstkckn ds cgqr ls yksxksa dh rjg if.Mr fl;kjke ygjh Hkh 
vius dkj[kkus esa jlxqYys dh dVkbZ dk ç;ksx djus esa yxs gq, FksA ,d 
fnu og panokj xsV ls ckgj tc fn'kk eSnku dks x, gq, Fks rc dybZ ds 
yksVs ij lwjt dh fdj.kksa dh ijNkbZa dks ns[kdj muds fnekx esa jlxqYys 
dh dVkbZ dk ,d fopkj mRiUu gqvkA okil vkrs gh mUgksaus vius fopkj ds 
vuqlkj lku ij [kkapk fudkydj jlxqYys dh dVkbZ dk ç;ksx fd;kA 
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ftlesa mUgsa rRdky gh lQyrk fey xbZA blds ckn fQjkstkckn esa dksjy 
ds dke esa mÙkjksÙkj dkQh çxfr gks xbZA rFkk ykSjs lkgc dk ,dkf/kdkj 
lekIr gks x;kA 

dydÙks ls okil vkdj Jh gchcqYyk us fQjkstkckn esa gh lqugjh 
iksyh] yLVj vkSj da?kh fdLe dh pwM+h cukus ds fy, yksxksa dks çksRlkfgr 
fd;kA loZçFke eq'rkd vyh [kk¡ lkgc ds dkj[kkus LVkj Xykl oDlZ esa 
mä pwfM+;ksa dk fuekZ.k dk;Z mLrkn gchcqYykg dh ns[kjs[k esa çkjaHk fd;k 
x;kA Jh ,u- ,u- esgrk us mä pwfM+;ksa dh fuekZ.k fof/k dks igys gh isVsaV 
djok j[kk FkkA rks mUgksaus LVkj Xykl oDlZ ds Åij dydÙks esa eqdnek 
pkyw dj fn;kA o"kksaZ rd dydÙks esa ;g eqdnek pyrk jgkA bl eqdnes esa 
[kk¡ lkgc dk cgqr vf/kd #i;k [kpZ gqvk FkkA ;g eqdnek fQjkstkckn ds 
fy, ,d egku pqukSrh FkhA vr% [kk¡ lkgc eq'rkd vyh ds lkFk&lkFk ;gk¡ 
ds m|ksxifr;ksa us Xykl cSaxy eSU;qQSDpjlZ ,lksfl,'ku cukdj bl 
eqdnes esa Hkkx fy;kA vkSj var esa fQjkstkckn dh fot; gqbZA ftlds dkj.k 
lHkh çdkj dh pwfM+;ksa dk fuekZ.k dk;Z fQjkstkckn ds fy, lqyHk gks x;kA

mLrkn gchcqYykg iksyh pwM+h esa tks lqugjh dykbZ Hkjrs Fks og 
B.Mh dybZ gksrh FkhA vkSj ;g ogh dybZ gksrh Fkh tks niZ.kksa ij dybZ 
djus ds dke vkrh gSA ijarq B.Mh dybZ dkQh egaxh iM+rh Fkh eqfLye 
Xykl oDlZ us mLrkn oyhmYykg dks vius ;gk¡ j[kdj iksyh pwM+h dk 
fuekZ.k dk;Z pkyw dj fn;kA mLrkn okyhmYykg cukjl x,A ogk¡ mUgksaus 
cukjl ;wfuoflZVh ds foKku ds ,d çksQslj }kjk flYoj ukbVªsV ds ?kksy 
dks pwM+h esa Hkjdj xeZ ikuh esa Mkydj xeZ i)fr }kjk lqugjh ped iSnk 
djus dh ç.kkyh dks lh[kk FkkA vr% xeZ ç.kkyh }kjk lqugjh pwM+h dk 
fuekZ.k dkQh lLrk gksus yxkA ijarq tqM+kbZ ds ckn pwM+h esa nks dkys /kCcs iM+ 
tkrs gSaA bu /kCcksa dks nwj djus dh fof/k dksbZ Hkh vkt rd ekywe ugha dj 
ldk gSA

Hkkjro"kZ dks vktknh çkIr gksus rd pwM+h m|ksx vius ik¡o vPNh 
rjg ls tek pqdk Fkk vkSj viuh 'kS'kokoLFkk ls fudydj vkxs c<+ jgk 
FkkA ;g og le; Fkk tc iwjs 'kgj esa tgk¡ Hkh ns[kks ogha pwM+h ds dkj[kkuksa 
dh fpfefu;k¡ ;k idkbZ Hkfê;ksa dh fpefu;k¡ fn[kkbZ nsrh FkhaA xyh&xyh 
pwM+h ds xksnke vkSj dVkbZ ds vìs fey tkrs FksA rc bZa/ku ds :i esa ydM+h 
vkSj dks;ys dk  bLrseky  gksrk FkkA ftlls 'kgj esa pkjksa vksj  /kq,a dh ,d 
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pknj lh ruh jgrh FkhA pwM+h ds xksnkeksa vkSj idkbZ Hkfê;ksa ij ykus ys tkus 
esa fgYy okyh tks pwfM+;k¡ VwV tkrh Fkh mudks vDlj >kM+&cqgkj dj ckgj 
Qsad fn;k tkrk FkkA ml nkSj esa yksxksa dks xfy;ksa esa ls VwVh gqbZ pwfM+;ksa ds 
VqdM+s pqurs ;k ukfy;ksa esa ls fgYy okyh pwfM+;ksa ds VqdM+ksa dks fudkyrs gq, 
vkjke ls ns[kk tk ldrk FkkA os yksx bu VqdM+ksa dks blfy, ,d= djrs Fks 
D;ksafd ckn esa buls lksuk fudky fy;k tkrk FkkA dgrs gSa fd ;g og nkSj 
Fkk tc fQjkstkckn dh ukfy;ksa esa yxHkx 1 fdyks lksuk jkstkuk  cg tk;k 
djrk FkkA pwM+h m|ksx dk ;g nkSj ekewyh ls cnykoksa ds lkFk dkQh yack 
yxHkx lu~ 1980 ds var rd ,sls gh pyrk jgkA

pwfM+;ksa ds brus yksdfiz; gksus dh ,d eq[; otg jgh] budk csgn 
lLrk gksdj Hkh jaxhu] [kudnkj] pednkj vkSj [kwclwjr gksukA cukoV 
bruh 'kkunkj fd utjsa rks bu ij ls gVrh gh ugha gSA gkFkksa esa iguh gq;h 
pwfM+;ksa ds vkil esa Vdjkus ls [ku[kukgV dh e/kqj /ofu mRiUu gksrh gS] 
tks lquus esa cgqr e/kqj yxrh gSA vkSj Nwus ij maxfy;ka budh fpduh lrg 
ij fQlyus yxrh gSaA ;kuh ;g vkidh rhu bafæ;ksa –';] JO; vkSj Li'kZ 
dks lqdwu nsus okyh gksrh gSaA vkSj QS'ku ds lcls cM+s fu;e dk ikyu djus 
ds fy, ;g vufxur jaxksa o fMtkbuksa esa miyC/k gSA n'kdksa ls e'kgwj 
fQjkstkckn dh pwfM+;ksa dk eq[; cktkj ckSgjku xyh ,d ,slh tknqbZ 
txg gS] tgka os fL=;ka ;k ;qofr;ka Hkh Fkd tkrh gSa] tks fdlh vkSj pht dh 
nqdku ij ;g dgrs ugha Fkdrha fd HkS;k dksbZ vkSj jax ;k fMtkbu 
fn[kkb,A fcjyh gh dksbZ L=h gksxh tks bl cktkj esa tk,] vkSj dqN fy, 

1-5 pwM+h ds çlkj esa lg;ksxh fofHkUu fo/kkvksa dk ;ksxnku
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fcuk bl frfyLeh nqfu;k ls okil vk tk,A

fQjkstkckn dh dk¡p dh pwfM+;ksa ds dkj[kkusnkjksa] m|fe;ksa vkSj 
O;olkf;;ksa dh ;g lQy ekdsZfVax LVªsVth jgh fd mUgksaus budks viuh 
ijaijk ls tksM+rs gq, 'kkfn;ksa] mRloksa vkSj lqgkfxu fL=;ksa ds fy, vifjgk;Z 
cuk fn;kA 'kkfn;ksa esa ,d u ,d jLe rks t:j ,slh gksrh gS ftlesa uoo/kq 
dks fdlh [kkl rjg dh pwM+h@pwM+k@dM+k iguk;k tkrk gSA 

Hkkjrh; lekt esa Hktuksa dk Hkh dkQh egRo gS lfn;ksa ls ekrk jkuh 
dh HksaVs gks ;k jk/kk d`".k dh yhyk dk o.kZu] bu esa pwfM+;ksa dk ftØ 
vifjgk;Z :i ls gksrk jgk gSA tc ekrk ds txjkrksa esa ;g HksaVs ujsUnz papy 
¼lanHkZo'k&;g fQjkstkckn ds gh fuoklh Fks½] yrk eaxs'kdj ds Lojksa esa dku 
esa iM+rh gSa rks cjcl ;kn jg tkrh gSaA blh rjg dFkk iaMkyksa esa tc Hktu 
xwatrk gS ̂euhgkjh dk :i cuk;k] d`".k pwM+h cspus vk;k---* rks yksx ea= eqX/k 
gks tkrs gSaA 

vkt Hkh uojkf= ij MkafM;k ds i.Mkyksa esa QkYxquh ikBd ds xk;s 
xhr ̂eSaus pwM+h gS [kudk;h] vc rks vktk vks gjtk;h---* ij yksx >weus yxrs 
gSaA lHkh dks vkuUn nsus okys ;g d.kZ fiz; xhr] Hktu] dfork,sa vUrZeu dks 
izlUu djrs gh gSaA lkFk gh lkFk pwM+h 'kCn dks gekjs ekul iVy ij vafdr 
dj nsrs gSaA 

;fn fdlh pht dk xq.kxku {ks=h; Hkk"kk esa fd;k tkrk gS rks og 
tuekul ds tgu esa vklkuh ls iSaB cuk ysrh gSA rks tc {ks=h; Hkk"kkvksa ds 
xhrksa esa pwfM+;ksa dk ftØ vkrk gS rks ;g ml {ks= dh turk ds eu dks Hkk 
tkrk gSA vkSj jgh lgh dlj iwjh dj nh Hkkjrh; fQYeksa vkSj muds xhrksa 
usA vDlj fQYeksa esa esys cktkj o mRlo ds n`'; pwfM+;ksa&[kkl rkSj ls dk¡p 
dh pwfM+;ksa ds fcuk iwjs gh ugha gksrs FksA lu~ lÙkj] vLlh] uCcs ds n'kd ds 
dqN fQYeh xkus rks brus e'kgwj gq, fd vDlj jsfM;ks] ykmMLihdj ;k 
Vsfyfotu ij pyrs lqukbZ nsrs FksA mnkgj.kkFkZ] 

ftrsUn~] uhrw flag dk eLrh Hkjk xhr] ̂ ^rsjs gkFkksa esa iguk ds pwfM+;k¡] ekSt 
catkjk ys x;k---^^A 
;k fQj] 
fQYe pk¡nuh dk Jhnsoh vfHkuhr xkuk] ̂^esjs gkFkksa esa ukS ukS pwfM+;k¡ gSa---A

mijksDr of.kZr o buds tSls vusd fQYeh xhr pwM+h dks ckjckj 
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yxkrkj gekjs ekul esa fcBkus dk dk;Z djrs jgs gSaA gj nkSj ds lqij LVkj 
vfHkusrkvksa vkSj ukf;dkvksa us pwM+h ls lEcfU/kr xhrksa esa vfHku; fd;k gSA 
fQj pkgs oks nso vkuan] vferkHk cPpu] lyeku [kku ;k 'kkg#[k [kku 
vkfn dksbZ Hkh gksaA vfHkusf=;ksa esa] ujfxl] e/kqckyk ls ysdj dktksy rd 
yxHkx lHkh çeq[k uke 'kkfey gSaA

pwfM+;ksa ij vk/kkfjr xhrksa dks xkus okys xk;d Hkh ,d ls c<+dj 
,d FksA iqjkus nkSj esa 'ke'kkn csxe] eqgEen jQh] yrk eaxs'kdj] fd'kksj 
dqekj] vk'kk Hkksalys vkfn FksA u;s nkSj esa vuqjk/kk ikSMoky] mfnr ukjk;.k] 
dqekj lkuw] lksuw fuxe vkfn gSaA

tulk/kkj.k dh tqcku ij p<+ tkus okys y¶tksa esa] pwM+ha ij 
vk/kkfjr xhrksa dks fijksus okys xhrdkjksa esa 'kSysUæ] xksiky nkl uhjt] 
xqytkj] vkuan cD'kh] vutku] tkosn v[rj] lehj vkfn çeq[k gSaA buesa 
ls lehj us rks lkr vkB xkus pwM+h 'kCn dk eq[kM+s esa gh bLrseky djrs gq, 
fy[ks gSaA dk¡p dh pwfM+;ksa dks ;w¡ Hkkjrh; tu&ekul rd igq¡pkus ds fy,] 
dk;ns ls rks fQjkstkckn ds pwM+h m/kksx dks rks fQYe m/kksx dk 'kqØxqtkj 
gksuk pkfg,A vkSj xhrdkj lehj dk rks fo'ks"k lEeku djuk pkfg,A 

Ø0
laa0

ekrk dh HksaVs &
1- yky pwfM+;k¡ p<+kÅ
2- pwM+h yky] pqUuh yky

d`".k Hktu &
1- efugkjh dk Hksl cuk;k
2- dUgS;k pwM+h cspus pyk

ikWi laxhr & 
1- eSaus pwM+h gS [kudkbZ
2- pwM+h Hkh ftn is vkbZ gS

{ks=h; Hkk"kk xhr & 
1- jktLFkkuh & dk¡p jh pwM+h lw uje
2- gfj;k.koh & yky pwM+h ehus dh

fQYeh xhr &
1- pwM+h ugha esjk fny gS ns[kks VwVs uk
2- esjs gkFkksa esa ukS&ukS pwfM+;k¡ gSa

xhr@xty@dfork
1- n cSaxy lsylZ (The Bangle Sellers)  

2- D;k&D;k u flre gk, <krh gSa pwfM+;k¡
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rkfydk 1*% pwM+h ds çlkj esa lgk;d fofHkUu fo/kk;sa@dkjd

* ifjf'k"V 7-5 esa foLrkj ls ns[ksaA
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bruk gh ugha] vkd"kZd fMtkbuksa okyh pwfM+;ksa ds uke fgV fQYeksa] 
xkuksa vkSj vfHkusf=;ksa ds uke ij j[ks tkrs gSaA ;g efgyk xzkgdksa dks yqHkkus 
ds fy, ,d csgn vPNh rjdhc gSA tc nqdkunkj vius lgk;d dks 
vkokt nsdj dgrk gS fd] lok nks lkbt esa ge fny ns pqds lue fn[kkuk 
vkSj Ms<+ ik nks lkbt esa fny okys nqYgfu;k ys tk;saxsA rks lkeus mifLFkr 
[kjhnnkj efgykvksa ds psgjs ij ,d gYdh lh eqLdku vk tkrh gSA 
ekdsZfVax dh ;g ,d vkSj vpwd rjdhc gS fd xzkgd ds lkeus [kq'kxokj 
ekgkSy j[kukA izlUu xzkgd dqN u dqN t:j [kjhn ysrk gSA

fQYeksa ls brj] eq'kk;js vkSj dfo lEesyu Hkh Hkkjrh; tu ekul esa 
Hkhrj rd iSaB cuk;s gq;s gSaA vkSj ,sls vk;kstuksa esa vU; jpukvksa ds lkFk 
J`axkj jl dh jpuk;sa Hkh cgqrk;r esa lqukbZ tkrh gSaA buesa dbZ ckj pwfM+;ksa 
dk Hkh ¼ek= dk¡p dh gh pwfM+;k¡ ugha½ fdlh u fdlh ifjis{; esa ftØ gksrk 
gh gSA tc fdlh fny dks Nw ysus okyh jpuk esa ,slk gks rks og yksxksa dks 
yEcs le; rd ;kn jg tkrh gSA dfo;ksa vkSj 'kk;jksa }kjk pwfM+;ksa dks ysdj 
vusd izfl) jpuk;sa dh x;h gSaA buesa ,d cgqr izeq[k uke Hkkjr dksfdyk 
ljkstuh uk;Mw dk Hkh gSA budh izfl) vaxzsth dfork ^n cSaxy lsylZ* 
(The Bangle Sellers) blh fo"k; ij vk/kkfjr gSA 

yxHkx gj 'kgj esa efgykvksa ds çeq[k cktkjksa esa pwM+h dh nqdkusa 
fey tkrh gSaA vkSj vc rks fQjkstkckn ds dbZ O;kikjh ^v‚u ykbu 
ekdsZfVax^ esa Hkh viuh mifLFkrh ntZ djok jgs gSaA fQj Hkh gekjs Hkkjr dk 
,d cgqr cM+k fgLlk vkt Hkh xkao] nsgkr esa yxus okys gkV&esyksa ;k 'kgjksa 
esa yxus okys lkIrkfgd cktkjksa esa pwfM+;ksa dh [kjhnnkjh djrk gSA fofHkUu 
voljksa] R;kSgkjksa ij yxus okys esys vkSj lkIrkfgd cktkjksa esa gkFk&Bsyksa ij 
yxus okyh nqdkusa vU; phtksa ds lkFk dk¡p dh pwfM+;ksa dh igq¡p fuEu 
e/;eoxhZ; o fuEu oxhZ; efgykvksa rd cukrh gSaA

;g lc vutkus esa feydj vk/kqfud ,MoVkZbftax ds xksYMu 
:y&gSefjax dks okLro esa pfj=kFkZ dj nsrs gSaA gSefjax ;kfu fdlh pht dks 
yxkrkj bruk nksgjk,a fd og vkids vopsru efLr"d esa Hkh lek tk;sA 

Hkkjr dks vktknh feyus ds le; caVokjs esa fQjkstkckn ls rkYyqd 
j[kus okys dqN yksx ikfdLrku tk cls rks dqN yksx ckaXykns'kA ogk¡ Hkh 
mUgksaus ;gh dkjksckj 'kq: fd;kA ijUrq pwM+h dh xq.koÙkk ¼Quality½ vkSj 

1-6 dk¡p dh pwM+h dh fodkl ;k=k 
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fofo/krk ¼Variety½ ds {ks= esa tks çxfr fQjkstkckn us dh og vrqyuh; gSA 
gkykafd fQjkstkckn esa dk¡p dh pwfM+;k¡ cukus dk lEiw.kZ dk;Z dkQh yEcs 
le; rd iw.kZr% ekuoh; Je ij vk/kkfjr FkkA orZeku esa fQjkstkckn pwM+h 
m|ksx ds {ks= esa /kheh xfr ls gh lgh rjg&rjg dh rduhd ¼Technology½ 
dk ços'k gqvk gSA 

lu~ 1980 ds n'kd esa ikfdLrku ls vkbZ [kcjksa ls izsfjr vkSj ogk¡ 
ls vk;s yksxksa ds lg;ksx ls ;gk¡ Lopkfyr rjhds ¼Automatic Process½ ls 
pwM+h cukus ds ç;kl fd;s x;s ij fdlh u fdlh dkj.k ls lQyrk ugha 
feyhA esjs }kjk Hkh vLlh ds n'kd ds iwokZ/kZ esa ,slk gh ,d ç;kl ;wuholZy 
Xykl oDlZ esa fd;k x;kA blesa Hkêh o csyu e'khu esjh ifjdYiuk ij cuh 
FkhA ;g lQy rks jgk ysfdu mlesa dqN rduhdh fcanq fn[ks ftuesa lq/kkj 
dh t:jr FkhA blds fy;s /ku dh vko';drk Fkh ftlds vHkko esa ;g 
dke cUn gks x;kA 

dqN le; i'pkr] uCcs ds n'kd ds iwokZ/kZ esa 'kgj ds çeq[k 
m|ksxifr Jh fo'onhi flag us bl ij /;ku fn;k vkSj viuk cgqewY; le; 
o /ku yxk;kA bl ckj ;g çkstsDV cgqr csgrj FkkA dke Hkh vPNk pykA 
yxHkx 3 ekg esa tks pwM+h cuh og fQjkstkckn }kjk LFkkfir ekudksa ds Lrj 
dh ugha FkhA ysfdu bls cktkj ds pyu dh yhd ls gVdj lQy fd;k tk 
ldrk FkkA mlds fy;s Hkh vkSj fuos'k dh vko';drk FkhA ftlds vHkko ds 
dkj.k ;g çkstsDV Hkh can gks x;kA

bu lc dksf'k'kksa] [kklrkSj ls gekjs vkf[kjh ç;kl ds ldkjkRed 
igyw Hkh jgsA vc rd fQjkstkckn ds dkj[kkuksa esa mRiknu dkjhxjksa ds 
gkFkksa ls gh gksrk FkkA budks csyfu;k dgk tkrk FkkA vkSj ;g dq'ky 
dkjhxjksa ¼Skilled Workers½ dh Js.kh esa vkrs FksA gekjs çkstsDV esa rhu ekg 
yxkrkj Lopkfyr ¼v‚VksesfVd½ csyu e'khu }kjk mRiknu gksus ls 
fQjkstkckn dks e'khuhdj.k dk vkbfM;k fey x;k FkkA uCcs ds n'kd ds 
'kq#vkrh nkSj esa v‚VkseSfVd csyu e'khuksa us ̂csyfu;k^ dks cnyuk 'kq: dj 
fn;kA ml le; bl ij [kwc coky gqvkA yxHkx ,d ekg rd iwjs 
fQjkstkckn esa dkj[kkus cUn jgsA blh chp ;gk¡ ds fefL=;ksa us bl e'khu 
dks dkWih djds blds v‚Vks fjolZ ds iqtsZ gVkdj bls ^eSuqvy fjVuZ^ dk 
e‚My cuk fn;kA ftls eksVjkbTM csyu dguk mfpr gksxkA ;g lLrs Fks 
blfy;s loZekU; gq;s vkSj vkt Hkh ;gh py jgs gSaA bu e'khuksa ds vkxeu 
ds lkFk gh pwM+h dh xq.koÙkk ¼Quality½ vkSj mRiknu ¼Production½ nksuksa esa 
cgqr mNky vk;kA
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bl dk;Z us vkSj j¶rkj idM+h] tc lnh ds vkf[kj ¼lu~ 1996½ esa 
fQjkstkckn esa tSo baZ/ku ¼Fossil Fuel½ ;kfu ydM+h] dks;yk o rsy ij jksd 
yx x;h vkSj izkd`frd xSl ¼Natural Gas½ dk ç;ksx 'kq: gqvkA vc bl 
{ks= esa rduhdh fo'ks"kKksa] vkSj vfHk;Urkvksa ¼Engineers½ us Hkh #fp yhA 
ml le;] lu~ 1996 esa] fQjkstkckn ds dkj[kkusnkj HkV~Vh dks xeZ djus ;k 
vU; dk;ksZ ds fy, izkd`frd xSl dSls bLrseky djsa] ;g ugha tkurs FksA 
dqN yksxksa us ukeh&fxjkeh dEifu;ksa dk lgkjk fy;k] ijUrq og cgqr eagxh 
rduhd crkrs FksA fQj dqN csrgj 'krksZa ij bySDVªkfud Xykl oDlZ us ,d 
dEiuh dks vkMZj fn;kA bl dEiuh us dke rks 'kq: fd;k ijUrq iwjk djus esa 
cgqr le; yxk;kA rax vkdj bySDVªkfud Xykl oDlZ us vkMZj chp esa gh 
fujLr dj fn;kA bl chp xqtjkr ls] tgk¡ izkd`frd xSl ls dqN VSad 
HkfV~V;k¡ py jgh Fkha] ogk¡ ds ,d bathfu;j us dkQh fdQk;rh flLVe 
cukdj dbZ dkj[kkus pkyw djok fn;sA blesa mUgksaus HkV~Vh dh fMtkbu esa 
dksbZ cnyko ugha fd;k] flQZ dks;ys dh ckfj;ksa ¼Coal Bed½ ds Åij gh 
xSl cuZj yxk fn;kA vU; lgk;d HkfV~V;ksa tSls fldkbZ HkV~Vh vkfn ds 
fy, Hkh xSl ds cuZj cuk fn;sA pwafd dks;yk can gks pqdk Fkk] dksbZ vU; 
fodYi ugha Fkk] vr% iwjs fQjkstkckn us mijksDr xSl cuZj yxok fy;sA 
ijUrq fo'ks"k ;ksxnku jgk VSjh ¼TERI½ uked laLFkk dkA VSjh ;gk¡ igys ls 
¼1996 ds igys ls½ dk;Z dj jgh FkhA mUgksaus 1996 esa gh QusZl vkW;y 
vk/kkfjr HkV~Vh cuk yh FkhA ijUrq mls izkd`frd xSl esa ifjofrZr djus esa 
FkksM+k le; yxkA lu~ 1999 ds e/; esa izkd`frd xSl vk/kkfjr HkV~Vh lQy 
gq;hA bldh dqN dfe;k¡ dks nq:Lr djds lu~ 2000 esa nqckjk ,d iw.kZ 
lQy HkV~Vh cukbZA ckn esa ftldk vuqlj.k iwjs fQjkstkckn us fd;kA 

VSjh us esjh vfHkuo fopkjksa ¼Innovative Ideas½ ij dke djus dh 
ço`fÙk ds ckjs esa lqukA esjh rduhdh ;ksX;rk o vuqHko dks ns[krs gq;s vius 
lkFk lykgdkj ¼Consultant½ ds :i esa 'kkfey dj fy;kA ge yksxksa us 
lfEefyr ç;kl ls ikWV Hkêh ¼Pot Furnace½ dk u;k çk:i ¼Design½ is'k 
fd;k tks dkQh ÅtkZ n{k ¼Energy Efficient½ FkkA iqjkuh fMtkbu dh 
Hkfê;ksa ds eqdkcys ubZ rduhd ij vk/kkfjr bu HkfV~V;ksa esa bZa/ku dh [kir 
yxHkx 30&33 çfr'kr rd de gksrh gSA ;g HkfV~V;k¡ cgqr lQy jgha gSaA 
;gk¡ yksx bu HkfV~V;ksa dks VSjh QusZl ds uke ls tkurs gSaA vkSj cgqr vYi 
le; esa gh iwjs fQjkstkckn ds dkj[kkuksa us bl u;h VSjh QusZl dks viuk 
fy;kA vc pw¡fd ubZ Hkfê;ksa esa xSl igys ds eqdkcys dkQh de yxus yxh 
Fkh rks bl cph gq;h xSl dk mi;ksx dkj[kkuksa us viuk mRiknu c<+kus esa 
fd;kA lkFk gh dks;ys ds ç;ksx ds cfuLir xSl ds ç;ksx ls dk¡p dh 
xq.koÙkk Hkh cgqr csgrj gks x;hA
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,d etsnkj rF; ;g Hkh gS fd fQjkstkckn esa dk¡p dks cukus esa 
ç;qä gksus okys lHkh jlk;u] dk¡p xykus ds fy;s bZa/ku o Hkêh cukus ds 
fy;s fjÝSDVjh] ;g lHkh phtsa Hkkjr o"kZ ds nwljs 'kgjksa ls vkrs gSaA dqN ,d 
rks fons'kksa ls Hkh vk;kr fd;s tkrs gSaA ijUrq pwM+h o dk¡p ds gLrf'kYi 
¼Glass Handicraft½ dk dke ;gha fodflr gqvkA ;kfu bl dke ds dkjhxj 
vkSj dyk ;gha Qys&QwysA blh dkj.k ls bl m|ksx dh tM+s ;gk¡ xgjh te 
x;h gSaA 

;g rks geusa vkidks Åij crk;k gh gS fd ikfdLrku o ckaXykns'k 
esa cuus okyh pwfM+;ksa ds eqdkcys fQjkstkckn dh pwfM+;k¡ fofo/krk] fMtkbuksa 
o xq.koRrk esa dgha vkxs gSaA ge lHkh fQjkstkckn okfl;ksa us vius Lo;a ds 
iz;klksa ls pwM+h dh fMtkbuksa o xq.koÙkk esa ,d Å¡pk eqdke gkfly fd;k gSA 
pwM+h m|ksx vkSj bl m|ksx ls tqM+s izR;sd O;fDr dh 'kku esa ,d ckr vkSj 
crkuk pkgw¡xkA lu~ 1990 esa Hkkjrh; vFkZO;oLFkk tc nqfu;k ds fy;s [kksyh 
xbZ FkhA mlds cgqr ls vPNs ifj.kke lkeus vk;sA ysfdu ml nkSj dk ,d 
igyw vkSj Fkk] og Fkk gekjs cktkjksa esa phu dk izos'kA ml nkSj esa fdrus gh 
m|ksxksa dks phu ds eky ls pksV igq¡phA fdrus gh m++|ksx&/kU/ks tM+ ls 
m[kM+ x;sA dqN mnkgj.k rks [kqn gekjs fQjkstkckn 'kgj esa gh ekStwn FksA 
tSls >kM+&Qkuwl (Chandelier) ds ,d cMs+ m|ksx o cktkj dk [kRe gks 
tkukA tSls ^lhfyax ykbV 'ksM~l* m|ksx rks fljs ls gh lekIr gks x;k 
vkfnA

ysfdu ml dfBu nkSj esa Hkh pwM+h dh 'kku cjdjkj jgh vkSj ;g 
vkt Hkh cnLrwj cjdjkj gSA ,slk ugha fd phu us iz;kl ugha fd;kA mUgksaus 
dbZ ckj] dbZ rjg ds lSEiy HkstsA ysfdu ikfdLrku o ckaXykns'k ds eky 
dh rjg phu dk eky Hkh fQjkstkcknh pwfM+;ksa dh fofo/krk] xq.koRrk o 
fMtkbuksa ds vkxs fVd ugha ldkA 

dk¡p ds {ks= esa tks Hkh m|ksx e'khu ij vk/kkfjr Fks og iwjs ns'k esa 
QSy x;s tSls fd daps] cksrysa] tkj] Vîwc o cYc 'kSy vkfnA ysfdu pwM+h 
m|ksx vU;= dgha ugha tk ldkA 'kk;n blfy;s Hkh blesa e'khuhdj.k dh 
j¶rkj cgqr lqLr gSA

gkykafd] fiNys dqN le; ls ¼yxHkx 15 lky ls½ ;g pyu Hkh 
myVrk fn[k jgk gSA cksry] tkj] cYc 'kSy] daps vkfn cukus okys e'khuksa 
ij vk/kkfjr dkj[kkus yxHkx lEiw.kZ Hkkjro"kZ ls m[kMdj fQjkstkckn esa 
LFkkfir gks jgs gSaA bldk eq[; dkj.k gS fQjkstkckn esa miyC/k lLrk bZa/ku 
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izkd`frd xSlA ;g bZa/ku ;w¡ rks fQjkstkckn ds dk¡p m|ksx dks rkt 
VªSisft;e tksu esa vkus ds dkj.k ekuuh; loksZPp U;k;ky; ¼Supreme 

Court½ ds vkns'kkuqlkj lu 1996 esa feyk FkkA pw¡fd rc ¼1996 esa½ 
fQjkstkckn dk mRiknu eq[;r% pwM+h] Vscyos;j] tkj] Fkjel fjfQy] 
bySfDVªd 'ksM~l] >wej dk¡p dh j‚M o cYc 'kSy ¼Mannual Prodution½ FkkA 
vkSj T;knkrj HkfV~V;k¡ dks;ys ;k QusZl v‚;y ls pyrh FkhA tc uspqjy 
xSl ;gk¡ nh x;h rks og lfClMkbTM ewY;ksa ij nh x;h FkhA tksfd rc iwjs 
Hkkjr ds fdlh Hkh Hkkx esa miyC/k fdlh Hkh bZa/ku ds eqdkcys cgqr de ewY; 
FkkA

rks iwjs Hkkjr ds eqdkcys fQjkstkckn ds mRikn dgha lLrs iM+rs FksA 
vkSj uspqjy xSl cgqr lkQ o bLrseky djus esa dkQh vklku bZ/ku gksus ds 
dkj.k fQjkstkckn ds mRiknksa dh xq.koÙkk Hkh cgqr csgrj gksus yxhA vPNh 
xq.koÙkk o fdQk;rh dher ds fQjkstkcknh mRiknksa us iwjs ns'k ds dk¡p 
m/kksx ds lkeus pqukSrh j[kuk 'kq# dj nhA vkSj fQj ;gk¡ ds m/kksxifr;ksa us 
ns'k ds vU; Hkkxksa esa fofHkUu dkj.kksa ls can iM+s dk¡p ds dkj[kkuksa dh e'khusa 
[kjhn dj fQjkstkckn esa yxkuh 'kq: dj nhA

/khjs&/khjs fQjkstkckn es cksry cukus okys yxHkx 25 cM+s dkj[kkus 
gks x;s gSaA ftuesa yxHkx 70&80 e'khusa dk;Z dj jgh gSA vkSj fQjkstkckn 
iwjs Hkkjr esa dk¡p cukdj mRiknu djus okyk ,d çeq[k dsUæ cu x;k gSA   
lEiw.kZ Hkkjr o"kZ esa fQjkstkckn esa gh lokZf/kd dk¡p mRiknu gksrk gSA bu 
cM+s o v‚VkseSfVd dkj[kkuksa esa Lopkfyr cSp gkml] mPp {kerk okyh VSad 
Hkêh;k¡ ¼ikWV HkfV~V;ksa ds yxHkx 9&10 TPD ds eqdkcys 150&200 TPD 
{kerk½] csgrj lapkyu ds fy;s vR;k/kqfud rduhd] Lopkfyr mRiknu 
gsrq e'khusa] xq.koÙkk dh lrr~ tk¡p vkSj iSfdax foHkkx gSaA brus cM+s 
dkj[kkuksa dks fujarj 24 ?kaVs lqpk: j[kus ds fy;s çf'kf{kr dfeZ;ksa ¼Skilled 

Staff½ o dkexkjksa dh vko';drk gksrh gSA lks vc fQjkstkckn esa cgqr ls 
Xykl VsduksykWftLV] bathfu;lZ] lqijokbolZ o v‚ijsVlZ vkus yxs gSaA 
gkykafd] vc rd pwM+h m|ksx dks bu yksxksa ds vkus ls vkSj buds vuqHko ls 
dksbZ cM+k ykHk ugh feyk gSA
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2- dk¡p

izd`fr dh 'kq:vkr ls gh Tokykeq[kh; xfrfof/k;ksa ds Qy:o:i 
izkd`frd :i ls dk¡p dk fuekZ.k gksrk jgk gSA vusd iqjkrkfRod [kkstksa ls 
irk pyrk gS fd vkWClhfM;u o DokZV~t ds VqdM+s ik"kk.k ;qx ls gh rhj o 
Hkkys dh uksad] pkdw ds Qy o Jaxkj dh oLrqvksa dh rjg mi;ksx fd;s tkrs 
FksA 

izkd`frd :i ls cuk dk¡p rks izd`fr dh 'kq:vkr ls gh miyC/k gS 
euq";ksa }kjk vfXu ls jlk;uksa dk nzko.k ¼fi?kyk½ dj dk¡p cukus ds lanHkZ esa 
dbZ dgkfu;k¡ lquus esa vkrh gSaA ,d lcls T;knk çpfyr dgkuh ;g gS fd 
;g loZçFke ,d la;ksx ls cuk FkkA bl Jqfr ds vuqlkj gqvk ,slk fd 
Qsuhf'k;k ¼vkt ds bftIV] lhfj;k] yscuku o if'peh btjkby dk 
bykdk½ esa dqN ukfod ty ekxZ ls uko }kjk 'kksjk ys tk jgs FksA jkLrs esa 
[kkuk cukus ds fy;s mUgsa dkepykÅ pwYgk cukus dh t:jr iM+hA lks 
mUgksaus viuh uko esa ls 'kksjs ds <sys ysdj fdukjs dh jsr ij gh pwYgk cuk;k 
vkSj mlesa vkx tykdj [kkuk idk;kA [kkus ds ckn tc og pwYgk gVk;k 
rks ogk¡ ,d pedhyk inkFkZ cu x;k FkkA bldk ftØ mUgksus felz esa 
dhfe;kxjksa ls fd;kA vkSj tc ;g ç;ksx fQj nqgjk;k x;k rks ogh 
pednkj] inkFkZ iqu% cukA yksxksa dh le> esa vk x;k fd 'kksjk vkSj jsr 

2-1- dk¡p cukus ds rjhds dh [kkst

fp= 15 % dk¡p dh pwM+h ds rksM+sfp= 14 % dk¡p dh Hkaxkj
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vf/kd rkiØe ij feydj ,d pedhyk inkFkZ cukrs gSa ftls dk¡p dgk 
x;kA

;g dk¡p gok] ikuh ls çHkkfor gksus okyk FkkA /khjs&/khjs le; ds 
lkFk blesa vU; jlk;u feyk dj ç;ksx gksrs jgsA ftlls bls etcwrh Hkh 
feyh vkSj fHkUu&fHkUu mi;ksx gsrq vusd fdLe ds dk¡p cuus yxsA 
Qsuhf'k;k] felz ls ;g dyk Hkwe/; lkxjh; ns'kksa esa igq¡p x;hA vkSj fQj 
/khjs&/khjs iwjs fo'o esa QSy x;hA

vkt dk¡p dh vusd fdLesa çpyu esa gSaA gekjh pwM+h baMLVªh esa 
lksMk&ykbe Xykl dk ç;ksx gksrk gSA vr% ge ml ij gh dsfUær djsaxsA

lksMk ykbe Xykl og dk¡p gS ftlds eq[; ?kVd lksMk ¼lksfM;e 
dkcksZuV½] ykbe ¼pwuk½ rFkk jsrk ¼flfydk lSUM½ gksaA pwM+h cukus esa ç;qä 
gksus okyk dk¡p blh Js.kh esa vkrk gSA pwM+h ds dk¡p ds fof'k"V xq.k ns[krs 
gq;s blesa vU; jlk;u Hkh feyk;s tkrs gSaA

;g jlk;u dk¡p dks okafNr xq.k nsus ds fy;s feykrs gSaA tSls fd 
bldks lkQ o cqycqys jfgr cukus ds fy;s] etcwrh nsus okys] ped nsus 
okys] [ku[kukrh vkokt çnku djus okys] jaxhu djus gsrq] okrkoj.k lgu 
djus yk;d cukus okysA vkSj Hkh fo'ks"k xq.k tSls çR;kLFkrk xq.kkad] vEy 
çfrjks/k {kerk vkfn Hkh dqN jlk;uksa ds ç;ksx ls çkIr fd;s tk ldrs gSaA 

lksMk ykbe dk¡p ls Vscy os;j] tkj] cYc 'kSy] ¶ykLd 'kSy] 
fpeuh] ¶ykoj ikWV] MSdksjsfVo vk;Ve] VEcyj vkSj pwM+h vkfn cuk;s tkrs 
gSaA pwM+h cukus esa ç;qä gksus okys dk¡p esa lksMk dh ek=k FkksM+h cnyrh gSA 
fdruh gksrh gS ;g vkxs crk;saxsA

dk¡p ewyr% jaxghu o ikjn'khZ gksrk gSA blds xq.k mu jlk;uksa ds 
feJ.k ij fuHkZj djrs gSa ftuls feydj ;g curk gSA fdlh Hkh jaxghu o 
ikjn'khZ dk¡p dks dqN vU; jlk;uksa dk iz;ksx djds jaxhu o vikjn'khZ Hkh 
cuk;k tk ldrk gSA 

ikjn'khZ o jaxghu lksMk ykbe dk¡p dks cukus esa dbZ jlk;uksa dk 
iz;ksx gksrk gSA muesa ls dqN izeq[k jlk;u fuEufyf[kr gSaA 

2-2 lksMk ykbe Xykl

2-3 lksMk ykbe dk¡p cukus esa ç;qä gksus okys jlk;u

2-3-1 jaxghu o ikjn'khZ ewy dk¡p cukus ds jlk;u 
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rkfydk 2 % dk¡p cukus ds jlk;u

uksV 1 % lkQ ikjn'khZ dk¡p cukus ds fy;s lHkh ?kVd jlk;u o [kfut 
ykSg&eqä ¼Iron Free½ gksus pkfg;sA dPps eky ¼Raw Material½ esa *vk;ju 
dh v'kqf)* ds dkj.k ikjn'khZ lQsn dk¡p gydk gjk ;k ihyk gks tkrk gS 
mls larqfyr ¼Balance½ djus ds fy;s csgn de ek=k esa eSaXuht] flysfu;e 
o dksckYV dk ç;ksx gksrk gSA

uksV 2 % dqN jlk;u ok"i'khy gksrs gSa og dk¡p cuus dh fØ;k esa mRiUu 
gksus okyh xSlksa vkSj muds dkj.k cuus okys cqycqyksa dks vius lkFk ysdj 
dk¡p ls ckgj fudy tkrs gSaA bl dk;Z ds fy, dqN le; igys rd 
vklsZfud VªkbZ vkWDlkbM o ,UVheuh vkWDlkbM dk iz;ksx Hkh gksrk FkkA 
fQjkstkckn dh ikWV HkfV~;ksa ij ,d vkSj Hkh vuks[ks rjhds ls dk¡p dks 
cqycqys jfgr ¼Bubble Free½ rFkk ,dlkj ¼Homogeneous½ cukrs gSaA bl 
dk;Z ds fy, vkyw] pwdUnj] dsys ds M.By ;k xhyh ydM+h ds VqdM+s dk 
iz;ksx djrs gSaA njvly tc ikWV HkfV~V;ksa esa dk¡p id tkrk gSA rc ,d 

* vkyw] pqdUnj] dsys ds M.By ids dk¡p dks ,dlkj djus gsrq

lksfM;e dkcksZusV

flfydk lS.M] DokVZt

dSfY'k;e dkcksZusV] ykbe

lksfM;e] iksVsf'k;e dk L=ksr

 eSXuhf'k;e dk L=ksr

,Y;wfeuk

lksfM;e ukbVªsV

iksVsf'k;e ukbVªsV

cksjsDl isUVk vkWDlkbM

cgqr de ek=k esa

cgqr de ek=k esa

cgqr de ek=k esa

jaxghu dk¡p gsrq cgqr de ek=k esa

Na Co2 3

SiO2

CaCo3

Na O, K O, SiO2 2 2

MgO, MgCo3

Al O2 3

NaNO3

KNO3

Na B O .5H O2 4 7 2

As O2 3

Sb O  2 3

MnO  2
SeO

CoO

1-

2-

3-

4-

5-

6-

7

8

9

10

11

12

13

14

Ø0
laa0

jlk;u oSdfYid uke@
vU; fooj.k

lw=

lksMk

jsrk

pwuk

QSYLikj 

eSXuhf'k;e v‚DlkbM] eSXuhf'k;e dkcksZusV

,Y;wehfu;e v‚DlkbM

dkfLVd lksMk

dyeh 'kksjk

lqgkxk

vklsZfud v‚DlkbM

,UVheuh vkDlkbM

eSXuht MkbZ vkDlkbM

flysfu;e

jaxghu dk¡p gsrq cgqr de ek=k esadksokYV v‚DlkbM
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yfc;k ds fljs ij mijksDr vkyw ;k pqdUnj yxkdj mls ikWV esa xeZ dk¡p 
ds Hkhrj ryh rd Mqcks nsrs gSaA vkSj lfj;k dks iwjh ryh ij ?kqekrs jgrs gSaA 
rc vR;f/kd xehZ ikdj ;g vkyw ;k pqdUnj rsth ls xSl esa cnyuk 'kq: 
gks tkrk gSA ;g xSl rsth ls Åij mBus dh dksf'k'k djrh gS rks ,slk yxrk 
gS tSls iwjs ikWV ds xeZ dk¡p esa mQku vk x;k gksA ;g izfØ;k uhps dh ijrksa 
esa Qls dk¡p ds NksVs cqycqyksa dks vius lkFk ckgj fudyus esa lgk;rk djrh 
gSA lkFk gh dk¡p curs le;] vyx&vyx flfydsV~l vkSj cksjsV~l dh tks 
ijrsa cu tkrh gS] og Hkh bl izfØ;k esa feydj ,dlkj gks tkrh gSA 

dqN jlk;u dk¡p dh ikjnf'kZrk dks [kRe djds vikjn'khZ cuk nsrs 
gSa budh ek=k ij fuHkZj djrk gS fd dk¡p vkaf'kd ikjn'khZ gksxk] 
v/kZikjn'khZ gksxk ;k iw.kZr% vikjn'khZ gksxkA vikjn'khZ lQsn jax ds dk¡p 
dks vksiy dk¡p Hkh dgrs gSaA

rkfydk 3 % dk¡p dks vikjn'khZ ¼Opacify½ djus ds jlk;u

jaxhu ikjn'khZ dk¡p cukus ds fy, jaxghu ikjn'khZ dk¡p ds cSp esa 
gh dqN jatd vFkok o.kZd ¼jax nsus okys½ jlk;u feyk;s tkrs gSaA bu 
jatdksa dk dk;Z dk¡p dks jaxhu cukuk gksrk gSA vyx&vyx jaxksa ds fy, 
vyx&vyx jatd jlk;uksa dk iz;ksx fd;k tkrk gS dqN jatdksa ds 
la;kstu ls Hkh vyx jax izkIr fd;s tk ldrs gSaA 

rkfydk 4 % dk¡p esa jax nsus okys jlk;u ¼jatd½

2-3-2 dk¡p dks vikjn'khZ ¼ ½ djus ds jlk;u

2-3-3 dk¡p esa jax nsus okys jlk;u ¼jatd@o.kZd½

Opacify

1-

2-

3-

Ø0 laa0 jlk;u

ftad v‚DlkbM 

¶yksjLikj

dSyf'k;e ¶yksjkbM

4-

5-

jlk;u

dSyf'k;e QkLQsV

Øk;ksykbV

Ø0 laa0

Ø0laa0 jatd jlk;u

dkcZu

xU/kd

Øksfe;e v‚DlkbM

dksckYV v‚DlkbM

D;wfçd vkDlkbM

vk;ju v‚DlkbM

1-

2-

3-

4-

5-

6-

Ø0laa0 jatd jlk;u

dSMfe;e lYQkbM 

iksVsf'k;e MkbZØksesV

flysfu;e v‚DlkbM 

eSXuht Mkb v‚DlkbM

fufdy Mkb v‚DlkbM

7-

8-

9-

10-

11-
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;g tkuus ds ckn fd dk¡p cukus esa] vikjn'khZ djus esa vkSj jaxhu 
djus esa D;k&D;k jlk;u ç;qä gksrs gSa] vkb;s bu jlk;uksa vkSj lksMk 
ykbe dk¡p dh cqfu;knh tkudkjh dj yh tk,A

dk¡p dk fuekZ.k djus okys bu jlk;uksa dks jklk;fud fØ;k dh 
–f"V ls nks Hkkxksa esa oxhZ—r fd;k tk ldrk gS] vEyh; o {kkjh;A rduhdh 
:i ls ckr djsa rks vEy o {kkj feydj yo.k ¼Salt½ cukrs gSaA 

rkfydk 5 % vEyh; jlk;u

vEyh; inkFkksZ dh ifjHkk"kk ds vuqlkj ;g og inkFkZ gksrs gSa tks 
fdlh vU; inkFkZ dks gkbMªkstu vk;u nku djus esa l{ke gksrs gSaA vEyh; 
inkFkZ uhys fyVel dkxt dks yky dj nsrs gSaA 

rkfydk 6 % {kkjh; jlk;u

{kkjh; inkFkZ og inkFkZ gksrs gSa tks fdlh vEyh; inkFkZ ls 
gkbMªkstu vk;u dks Lohdkj djus esa l{ke gksrs gSaA {kkjh; inkFkZ yky 
fyVel dkxt dks uhyk dj nsrs gSaA 

dk¡p esa ç;qä gksus okys çeq[k jlk;uksa dks] muds xyukad ds 
fglkc ls lwphc) djsa rks bl çdkj gksxkA ;g rkfydk dk¡p xyus dh 
çfØ;k dks le>kus dks vklku cuk,xhA

2-3-4 vEyh; ¼Acidic½ o {kkjh; ¼Basic½ jlk;u 

2-3-5 jlk;uksa o vkWDlkbM~l dk nzo.kkad 

Ø0laa0 vEyh; jlk;u

vklsZfud

cksjkWu

flfydk

1-

2-

3-

Ø0 laa0 {kkjh; jlk;u

,Y;wehfu;e v‚DlkbM

lksfM;e v‚DlkbM

iksVsf'k;e v‚DlkbM 

dSfY'k;e v‚DlkbM 

eSXuhf'k;e v‚DlkbM

lHkh jatd o vU; /kkfRod ¼eSVy½ vDlkbMA

1-

2-

3-

4-

5-

6-
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rkfydk 7 % dk¡p ds dqN jlk;uksa o vkWDlkbM~l ds nzo.kkad

uksV % lkj.kh Øekad 8 esa inkFkksZ ds xyukad jlk;u 'kkL= dh iqLrdksa o 
bUVjusV ij fofHkUu osclkbVksa ij miyC/k gSa ;fn lkj.kh ls brj dksbZ 
jlk;u iz;ksx fd;k tkrk gS rks muds nzo.kkad ogk¡ ls fy;s tk ldrs gSaA 

oikWV Hkfê;ksa dk rkieku yxHkx 1400 C jgrk gSA ,sls esa bl lwph 
ds vuqlkj flfydk] ,Y;wfefu;e] dSyf'k;e] eSXuhf'k;e dk fi?kyuk 
eqf'dy gks tk,xkA vklku 'kCnksa esa bldks ,sls le>sa fd de nzo.kkad okyk 
jlk;u lcls igys fi?kysxkA fQj mlls vf/kd nzo.kkad dk jlk;u 
fi?kysxkA vkSj blh c<+rs Øe esa ;g flyflyk pysxkA

o850 C rd vkrs&vkrs pkj jlk;u lksfM;e dkcksZusV] lksfM;e 
ukbVªsV] iksVsf'k;e ukbVªsV o cksjsDl fi?ky tk;saxsA ;s lHkh ækod dgykrs 
gSA QSYlikj njvly lksfM;e] iksVsf'k;e] ,sY;wehfu;e dk flyhdsV gS 
vkSj çk—frd [kfut gS vr% lLrk gSA blhfy;s dk¡p esa bldk ç;ksx djrs 

ogSaA vkSj ;g yxHkx 1300 C ij xy tkrk gSA tc ;s ækod xyus yxrs gSa 
rks vius vklikl mifLFkr dnju mPp rkieku okys d.kksa dks jlk;fud 
fØ;k ds dkj.k vius lkFk fi?kyus ij foo'k dj nsrs gSaA

tSls&tSls rkiØe c<+rk tkrk gS- ;g çfØ;k vkSj rst gksus yxrh 
gSA vkSj ,d le; ,slk vkrk gS fd lkjs jlk;u fi?ky tkrs gSaA ;g çfØ;k 
oSls gh gS tSls phuh dks ikuh ds fxykl esa ?kksysa rks /khjs&/khjs ?kqyus yxrh 
gSA fQj Hkh dqN cp tk; rks ikuh dks xje djus ij FkksM+h cgqr ckdh cph 
gq;h phuh Hkh iwjh rjg ?kqy tkrh gSA

Ø0laa0 jlk;u@vkWDlkbM~l xyukadlw=

1-

2-

3-

4-

5-

6-

7-

8-

9-

10-

o1843 C 

o2800 C  

o2572 C

o2050 C

o1923 C 

o1800 C 

o1725 C

o1565 C 

o1425 C

o1200 C 

fVVsfu;e vkWDlkbM

eSXuhf'k;e v‚DlkbM

dSfY'k;e v‚DlkbM

,Y;wfefu;e v‚DlkbM

csfj;e vkWDlkbM 

ftad vkWDlkbM

flfydkWu vkWDlkbM

vk;ju vkWDlkbM

dSMfe;e vkWDlkbM

QSYlikj

TiO2

MgO

CaO

Al O2 3

BaO

ZnO2

SiO2

Fe O2 3

CdO

K/NaAlSi O3 8

Ø0laa0 jlk;u@vkWDlkbM~l xyukadlw=

11-

12-

13-

14-

15-

16-

17-

18-

19-

o1132 C 

o1026 C 

o1933 C

o850 C

o742 C 

o740 C 

o308 C

o334 C

o490 C 

lksfM;e vkWDlkbM

dkWij vkWDlkbM

dksckYM vkWDlkbM

lksfM;e dkcksZusV

cksjsDl

iksVsf'k;e vkWDlkbM

lksfM;e ukbVªsV

iksVsf'k;e ukbVªsV

cksjkWu vkWDlkbM

Na O2

CuO

CoO

NaCO3

NaB O .5H O2 4 7 2

K O2

NaNO3

KNO3

B2O3
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;gk¡ ge viuk ,d vuqHko tksM+uk pkgrs gSaA fQjkstkckn esa 
lksMk&ykbe Xykl cSp ds xyus dk rkieku yxHkx 1370  +/- 20  
gksrk gSA dHkh&dHkh ,slk gksrk gS] fd mPp xyukad okys lHkh d.k xy ugha 
ikrs gSaA vkSj dk¡p esa fn[kkbZ iM+rs gSaA LFkkuh; Hkk"kk esa bls jt dgrs gSaA ,sls 

oesa 1350-1370 C ij fdruh gh nsj j[ks ;s d.k ugha xyrs gSaA ;g blfy;s 
gksrk gS fd ækod jlk;uksa dh {kerk rc rd [kRe gks pqdh gksrh gSA vr% 
cM+s d.kksa ds vo'ks"k cps jg tkrs gSaA bu cps gq, d.kksa dks xykus dk ,d 
rjhdk ;g gS fd Hkêh dk rkieku bu d.kksa ds xyukad ftruk c<+k fy;k 
tk;sA tks ge c<+k ugha ldrsA D;w¡ fd ,d rks blls bZa/ku dk [kpkZ c<+ 
tk;sxkA ;fn bldh ijokg u Hkh dh tk;s rks Hkêh esa j[ks tkus okys ikWV] 
ftuesa dk¡p ds jlk;uksa ds feJ.k ¼LFkkuh; Hkk"kk esa fefDlax&Mixing½ dks 
idk;k tkrk gS] vkSj Hkêh dh fjÝsDVjh] vf/kd rki gks tkus ij {kfrxzLr 
¼Damage½ gks tkrs gSaA

,sls esa ;gh ,d T;knk O;ogkfjd mik; ;g gS fd T;knk cM+s d.kksa 
dks Nkudj gVk fn;k tk;sA ;gk¡ esjk ,d vkSj] vuqHko gS fd tks d.k vHkh 
ge 14 uEcj tkyh ls Nkudj ys jgs gSa mldh txg vkSj ckjhd tkyh ls 
Nku ysa] rks xyus dh çfØ;k vkSj rhoz gks tk;sxhA Bhd oSls gh tSls phuh ds 
eqdkcys cwjk ikuh esa cgqr tYnh ?kqy tkrk gSA

bu jlk;uksa ds fi?kyrs le; ,d jklk;fud fØ;k gksrh gS ftlls 
lkjs dkcksZusV] lYQsV o ukbVªsV VwV dj muds vkWDlkbM esa ifjofrZr gks 
tkrs gSaA rFkk CO , SO  o NO  xSl cqycys cudj ckgj fudy tkrs gSaA 2 2 2

*tks NksVs cqycqys jg tkrs gSa og vkyw dh vkWWxsZfud xSl ds }kjk ckgj /kdsy 
fn;s tkrs gSaA tks] vkWDlkbM] lksfM;e] dSfYl;e vkfn ds cps jgrs gS] muesa 
lksfM;e lcls T;knk fØ;k'khy gSA blfy;s igys og flfydk o cksjkWu ds 
lkFk lksfM;e flyhdsV o lksfM;e cksjsV cukrk gS ij ;g fØ;k fdlh 
fu;e ds rgr ugha gksrhA dHkh rks ,d NaO ,d SiO  ls tqM+rk gS] dHkh nks 2

SiO  ds lkFk vkSj dHkh vf/kd SiO  ds lkFk Hkh tqM+ ldrk gSA ,sls gh vU; 2 2

v‚DlkbM~l ds lkFk gksrk gSA fQj ;g v‚DlkbM~l Hkh ,d nwljs ls blh 
çdkj ls tqM+ tkrs gSaA 

mijksä xfrfof/k esa rkieku dk ,d cgqr vge jksy gksrk gSA dk¡p 
cukus dh çfØ;k ,d [kkl rkieku ij ,d tSlh gh gksrh gSA tSls fd Hkêh 

odk rkieku 1400 C gS] rks dk¡p dh lajpuk ,d çdkj dh gksxhA ;fn 
orkieku 1370 C gS rks dk¡p lajpuk nwljh çdkj dh gksxhA ;fn rkieku 

o1350 C gS rks dk¡p ds v.kqvksa dk lajpuk rhljh rjg dh gksxhA bl çdkj 

o oC C
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Hkêh esa rkiØe Hkh vge jksy vnk djrk gSA

bl çdkj dk¡p lksfM;e] iksVsf'k;e dSfY'k;e vkfn ds flyhdsV~l 
o cksjsV~l dk ?kksy ¼Solution½ gS u fd ;kSfxdA jpuk ds vk/kkj ij dk¡p dks 
Amourphous Solution of Silicates & Borates of Sodium, Potassium, 

Calcium, Alumina etc. dgk tkrk gSA 

ouksV % 1370 C ij jklk;fud fØ;k iwjh gksus ¼tc cqycqys fudyuk cUn gks 
tk;sa½ ds ckn nks ?kUVs rd idk;k dkap vf/kd pednkj gksrk gS o Vdjkus 
ij lqjhyh [kudnkj vkokt nsrk gSA

dk¡p dh pwfM+;ksa cukus esa ç;qä gksus okys dk¡p esa D;k D;k 
fo"ks'krk gksuh pkfg;s] vkSj og fdu jlk;uksa ls feyrh gSa \

;w¡ ns[kk tk, rks dk¡p cukus ds fy;s ç;qä jlk;uksa ds 
vyx&vyx xq.k cuus okys dk¡p ij viuh ek=k vkSj ç—fr ds fglkc ls 
Nki NksM+rs gSaA pwM+h cukus esa ç;qä gksus okys dk¡p dks /;ku esa j[krs gq, 
mlds okafNr xq.kksa o muds fy, ftEesnkj jlk;u fuEu çdkj ls gSaA

 ;g çdk'k ds ijkorZu ls feyrh gSA oSls rks dkap esa 
gksrh gh gS ij iksVk'k o cksjkWu dh FkksM+h lh o`f) pwM+h dh ped dks c<+k nsrh 
gSA 

;g nks rhu ckrksa ij fuHkZj djrh gSA ,d rks vPNs ls 
dkap id tk;s mlds lkjs cqycqys fudy tk;saA nwljk bldk rsth ls BUMk 
gksukA tks blds v.kqvksa dks bl rjg] O;ofLFkr djrk gS fd VdjkgV dh 
vkokt lqjhyh vkokt esa cny tkrh gSA blds fy;s eq[;r% dSyf'k;e dh 
mifLFkr ftEesnkj gSA

dk¡p dh dBksjrk ,d egRoiw.kZ dkjd gS tks pwM+h 
dh etcwrh dks r; djrk gSA ,sY;wfeuk o dSfY'k;e dh mifLFkfr ls 
dBksjrk r; gksrh gSA

uksV % ,Y;wfefu;e dh vf/kdrk pwM+h esa pV[k c<+k nsrh gSA ;fn ;g jsrk esa 
FkksM+h vf/kd ek=k esa gksrk gS] rks ;g xyukad Hkh c<+k nsrk gSA blds dkj.k 

2-4- pwM+h ds dk¡p dh fo'ks"krk,¡

1- pwM+h ij ped %

2- pwM+h dh [kud % 

3- dk¡p dh dBksjrk % 
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Hkh dk¡p curs le; mlesa *jt* jg ldrh gSA tks fd okafNr ugha gSA

 ;g pwM+h 
cukus esa bLrseky gksus okys dk¡p dk ,d egRoiw.kZ xq.k gSA ;g cgqr t:jh 
Hkh gSA pwM+h cukrs le; dkj[kkus esa fi?kyk dj cuk;s x;s dk¡p dh ykse ds 
lkFk vdlj nwljh QSDVªh ds cus dk¡p dh phi ;k phuk dks fi?kyk dj ,d 
lkFk fpidk;k tkrk gSA ¼ykse] phi vkSj phUgk D;k gSa ;g vkxs crk;k 
tk;xk½A ;fn nksuksa&rhuksa rjg ds dk¡p ds çlkj xq.kkad ¼LFkkuh; Hkk"kk esa & 
*ly* ½ leku ugha gksaxs rks pVd vk tk;sxhA blds fy;s lHkh jlk;uksa dk 
lfEefyr ;ksxnku gksrk gSA

pwM+h dh fLçax cuus ds ckn l/kkbZ&tqM+kbZ esa rsth ls dke 
djus ds fy;s bls rsth ls xeZ fd;k tkrk gSA ;fn ,dy :i esa ns[ksa rks dqN 
jlk;u bls c<+krs gSa rks dqN bls de djrs gSaA vr% ,d lkFk feDl gksdj 
fi?kyus ds ckn bl xq.k ds fy;s lHkh jlk;u lfEefyr :i ls ftEesnkj 
gSaA

 ;g xq.k Hkh cSp esa  
Mkys x;s lHkh jlk;uksa dk lfEefyr ;ksxnku gSA ;g xq.k fu/kkZfjr djrk gS 
fd cSp dks fi?kykus gsrq fdrus rkieku dh vko';drk gksxhA 

bl rjg] vHkh rd ge tku x;s gSa fd] dqN vk/kkjHkwr jlk;uksa ls 
ge pwM+h ds dk¡p dk uqL[kk ¼Formula½ cuk ldrs gSaA ij mldh t:jr 
ugha gSA pwafd fQjkstkckn esa ;g fof/k] ;g uqL[kk igys ls ekStwn gS- cfYd 
dguk pkfg, fd FkksM+h&cgqr ?kV&c<+ ;k jíkscny ds lkFk bQjkr esa 
ekStwn gSA buds ckjs esa vki vkxs i<+saxsA

vHkh rd gekjk /;ku pwM+h ds fy, jaxghu ikjn'khZ dk¡p cukus ij 
dsfUnzr FkkA ijUrq QSalh pwfM+;k¡ cukus ds fy, bl vk/kkjHkwr jaxghu ikjn'khZ 
dk¡p ds vykok jaxhu ikjn'khZ dk¡p] jaxhu vikjn'khZ dk¡p vkSj lQsn jax 
ds vikjn'khZ dk¡p dh Hkh vko';drk cgqrk;r esa gksrh gSA ;gk¡ bu vU; 
rjg ds dk¡p ds ckjs tku ysrs gSaA 

pwM+h cukus ds fy;s eq[; :i ls tks ikjn'khZ dk¡p cuk;k tkrk gS 
pkgs og jaxghu gks ;k jaxhu] mlls mlh le; pwM+h u cuk dj ;fn mldks 

4- pwM+h ds dk¡p dk ly ¼Coefficient of linear expansion½ %

5- rsth ls B.Mk o xje gksus dk xq.k ¼çR;kLFkrk xq.kkad Coefficient 

of elastisity½ % 

6- dk¡p dk lfEefyr xyukad ¼Melting Point½ %

2-5 fLyi dk¡p ¼ikjn'khZ jaxghu@jaxhu dk¡p½ % 
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yEIl ds :i esa j[k ysa] rks mls LFkkuh; Hkk"kk esa fLyi Xykl dgrs gSaA ;g 
pwM+h cukus dh çfØ;k esa ç;ksx fd;k tkrk gSA

jaxhu fLyi dk¡p] ikjn'khZ dk¡p esa jax nsus okys jatd jlk;uksa dks 
feykus ls cuk;s tk ldrs gSaA jaxhu dk¡p cukus ds fy;s fofHkUu rRoksa ds 
v‚DlkbM o ;kSfxdksa dk ç;ksx gksrk gSA buesa dqN jlk;uksa dks cSp cukrs 
le; gh feyk fy;k tkrk gSA vkSj dqN jlk;uksa dks vk/kkjHkwr dk¡p rS;kj 
gksus ds ckn] xeZ fi?kys gq;s dk¡p esa feyk;k tkrk gSA bl çfØ;k dks 
LFkkuh; Hkk"kk esa ̂rS;k yxkuk* dgrs gSaA ,sls jaxksa esa fo'ks"k :i ls 'kkfey gS 
dSMfe;e lYQkbM o flysfu;e ls cuus okys ihys&ukjaxh&yky&eg:u 
jax dh lhjhtA blesa ftad vkDlkbM dh mifLFkfr bu jaxksa dks LFkkf;Ro 
çnku djrh gSA uhps nh x;h lkfj.kh esa bldk o.kZu fn;k gSA

rkfydk 8 % dk¡p esa dSMfe;e&flysfu;e ls cuus okys jax

 

 

fp= 16 % fLyi dk¡p

Ø0laa0 dSMfe;e lYQkbM flysfu;e vkWDlkbM ftad vkWDlkbM jax

1-

2-

3-

4-

5-

1

1

1

1

1

&

0-125

0-250

0-300

0-400

0-250

0-300

0-300

0-300

0-300

ihyk

ukjaxh 

gYdk yky

xgjk yky

eSg:u yky
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2-6- phi dk¡p ¼vikjn'khZ jaxhu dk¡p½ %

2-7- phUgk dk¡p ¼vikjn'khZ lQsn dk¡p½ %

vikjn'khZ jaxhu dk¡p dks phi dgrs gSaA blesa jax nsus okys inkFkksZ 
dk dk¡p esa vPNk çfr'kr gksrk gSA

lkFk gh dk¡p dks vikjn'khZ cukus okys jlk;kuksa dk iz;ksx Hkh 
vPNh ek=k esa gksrk gSA bl rjg ds dk¡p ¼phi½ dk iz;ksx QSalh pwfM+;ksa dks 
cukrs le; vU; rjg ds dk¡p ds lkFk iz;ksx djds fofHkUu vkdZ"kd 
fMtk;uksa dks cukus esa fd;k tkrk gSA jaxhu dk¡p o vikjn'khZ dk¡p lnSo 
jaxghu ikjn'khZ dk¡p dh rqyuk esa eagxs gksrs gSaA bu eagxs dk¡pksa dk de ls 
de iz;ksx djrs gq;s vkSj jaxhu ikjn'khZ dk¡p dk vf/kdre iz;ksx djrs gq;s 
pwfM+;k¡ rS;kj djrs gSa rks mudh ykxr okftc jgrh gSA

pwfM;k¡ cukrs le; iz;ksx gksus okys lQsn jax ds vikjn'khZ dk¡p 
dks phUgk dgrs gSaA phUgk dk¡p esa ySM vkWDlkbM ¼PbO½ dh ek=k dkQh 
vf/kd gksrh gSA ySM vkWDlkbM dh bl vf/kd ek=k ds dkj.k vf/kdrj 
pwM+h ds dkj[kkus bls vius ;gk¡ u cukdj phUgk dk¡p cukus okys dqN vU; 
dkj[kkuksa ls [kjhnrs gSaA bldk ,d cM+k dkj.k ;g Hkh gS fd pwM+h dkj[kkuksa 
esa vf/kd ySM vkWDlkbM dk dk¡p ikWV HkV~Vh ij gh cusxk bl rjg dk dk¡p 
cukrs le; ySM vkWDlkbM ds dkj.k ikWV dk {kj.k cgqr T;knk gks tkrk gSA 
ftlls mldk thou dky dkQh de gks tkrk gSA tcfd phUgk cukus okys 
okys dkj[kkuksa esa bldks cukus ds fy, NksVh VSad HkV~Vh gksrh gSA tks 
vf/kdrj bySDVªksdkLV ls cuh gksrh gSA tks fd vf/kd ek=k esa phUgk cukus 
ij vR;f/kd {kj.k ds ckotwn Hkh yEcs le; rd pyrh gSA 

fp= 17 % phi dk¡p
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lQsn dk¡p vkSj phi ¼xgjs jaxhu dk¡p½ ds lw= iqLrd ds vkf[kj esa 
fn;s x;s gSaA bl dk¡p dk mi;ksx] pwM+h esa jaxhu fMtkbu cukus ds fy, 
fd;k tkrk gSA vupkgs cnyko ls cpus ds fy, bldk Hkh v‚DlkbM~l ij 
vk/kkfjr QkewZyk cuk ysuk pkfg;sA tSlk fd ifjf'k"V 6-3 esa of.kZr gSA

dk¡p dks jaxhu o vikjn'khZ cukus ds fy, fofHkUu jlk;uksa] 
vkDlkbM~l vFkok ;ksfxdksa dk iz;ksx gksrk gSA uhps nh x;h lkfj.kh esa 
bldk o.kZu gSA  

rkfydk 9 %
dk¡p esa fofHkUu jaxksa ds fy, o.kZd o mudh ek=k

uksV % phi ds fy;s o.kZd dh vkSj vf/kd ek=k ysuh iM+rh gSA

,d etsnkj rF; vkSj gS] ftls le> ysuk t:jh gksxkA 
fQjkstkckn esa lkS ls vf/kd dkj[kkus gSa tgk¡ pwfM+;k¡ curh gSa vkSj 

phi o phUgs dh yxHkx ik¡p&N% QSDVªh;k¡ gksaxhA vkSj bu lHkh QSfDV;ksa esa 
cuus okys dk¡p] phi o phUgk ds rkieku o çR;kLFkrk xq.kkad esa dksbZ cgqr 
T;knk QdZ ugha gksrkA 

2-8- dk¡p esa fofHkUu jaxksa ds fy, o.kZd o mudh ek=k

Ø0laa0 o.kZd dk¡p dk jax
jax ykus gsrq lgk;d 

jlk;u dh ek=k
fo'ks"k

o.kZd dh ek=k
izfr 1000 Hkkx jsrk

dSfY'k;e QkWLQsV       

Øk;ksykbV             

¶yksjLikj              

dkcZu                 

xU/kd         

Øksfe;e v‚DlkbM 

vk;ju v‚DlkbM 

iksVsf'k;e MkbZ ØksesV 

dksckYV v‚DlkbM  

D;wfizd v‚DlkbM  

eSXuhtMkbZ v‚DlkbM 

fufdy v‚DlkbM 

dSMfe;e lYQkbM

flysfu;e 

miy

miy

miy

vEcj

vEcj

gjk

gjk

gjk

uhyk

vklekuh

cSaxuh

cSaxuh

ihyk

yky

120 ls 300

100 ls 120

100 ls 150

5 ls 10

15 ls 20

1 ls 2

1 ls 20

5 ls 10

1 ls 3

10 ls 20

40 ls 80

5 ls 7

20 ls 30

8 ls 15

&

&

QSYlikj 100&150

xa/kd 2&4

&

&

&

dkWijvkWDlkbM 1&2

&

&

&

&

xa/kd 5&10

dSMfe;e lYQkbM 10&15

ftad vkWDlkbM dqN ek=k

 

vkWDlhdkjd okrkoj.k

iqu% rkiu vko';d

1

2

3

4

5

6

7

8

9

10

11

12

13

14
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1- lHkh dkj[kkuksa esa dk¡p cukrs le; Hkaxkj ¼Cullet/Broken Glass½ dk 
ç;ksx gksrk gSA tks vDlj ckgj ls [kjhnh tkrh gSA vkSj fQjkstkckn dh gh 
fdlh Hkh vU; QSDVªh esa cuh gks ldrh gSA vkSj ;fn bldk uqL[kk cgqr 
T;knk vyx gksxk rks ;g iwjs dk¡p ds rkieku] ly o vU; xq.kksa dks cny 
nsxkA ftlls vkxs dh dbZ çfØ;kvksa esa vusd rjg dh fnDdrsa gksaxhA

2- lHkh pwM+h cukus okys dkj[kkuksa esa phi&phUgk dh bu ik¡p&N% QSDVjh;ksa 
ls gh phi&phUgk Hkstk tkrk gSA vkSj dbZ ckj dkj[kkuksa esa ,d dh txg 
nwljs ;k rhljs phi&phUgk Hkstus okys O;fä@dkj[kkus cny tkrs gSaA rc 
Hkh pwM+h;ksa esa dksbZ fnDdr ugha gksrh gSA eryc ;g fd] bu lHkh QSDVªh;ksa 
ds dk¡p dk uqL[kk ,d lhek ds vUnj] dekscs'k ,d tSlk gh gksxkA fQj Hkh 
gj QSDVjh ekfyd dks yxrk gS fd tks mudks Kkr gS] og loZJs"B gSA vkSj 
flQZ mlh ds ikl ;g uqL[kk gSA blfy;s og viuh ckr fdlh ls 'ks;j ugha 
djrsA

;g rks gksrk gS fd] +/- dh lhek esa QkewZyk FkksM+k&cgqr] vyx gks 
tk;sxk tSls fd + dh vkf[kjh lhek rd cksjksu o iksVk'k c<+kus ls pwM+h ds 
dk¡p dh ped lcls T;knk gksxhA gks ldrk gS ;g ;k fQj blh rjg ds 
dqN vkSj lhØsV gksa] tks dksbZ Hkh O;olk;h fdlh vU; ls lk>k u djuk 
pkgrk gksA vkSj ;g ço`fr dksbZ vLoHkkfod Hkh ugha gSA nwljs O;kikjksa esa Hkh 
,slk gh ns[kk x;k gSA

cSp cukus dk dk;Z dkj[kkus dk ekfyd [kqn djrk gSA ;k fQj ,d 
vU; O;fä ftls cSp cukus dk Kku gksrk gS] mlls djokrk gS] ftls LesYVj 
dgrs gSaA T;knkrj QSDVfj;ksa esa LesYVj gksrs gSaA ;gk¡ Hkh ,d etsnkj ckr 
gksrh gSA tc Hkh pwM+h esa dksbZ ijs'kkuh gksrh gS rks LesYVj dks ftEesnkj ekuk 
tkrk gSA tc ,slk ckj ckj gksrk gS rc LesYVj dks cny fn;k tkrk gSA esjh 
utj esa leL;k dgha vkSj gSA rFkk lkjs LesYVj rks ,d tSls gh gksrs gSaA 
D;ksafd dk¡p gh dekscs'k ,d tSlk gSA

njvly] dk¡p esa ç;qä gksus okys jlk;u T;knkrj [kfut gSa tks 
gj ckj ,d ls ugha jgrsA vr% bu [kfutksa esa cnyko ds lkFk buesa 
vkWDlkbM~l dh ek=k cny tkrh gSA dqN jlk;uksa esa ekSle ds vuqlkj ueh 
¼LOI - Loss on Ignition½ dh ek=k Hkh cny tkrh gSA vr% ,d tSlk dk¡p 
cukus ds fy, gj ckj cSp esa bu jlk;uksa dh ek=k Hkh cnyh tkuh pkfg,A 
ftldk Kku u rks T;knkrj ekfydksa dks gS u gh LesYVjksa dksA og lksprs gSa 
fd geus viuk jkW esVsfj;y lIyk;j o lIyk;j ds dfFkr nkos ds vuqlkj 
^,d gh [kku dk eky* ugha cnyk gS rks ;g dPpk eky ,d tSlk gh jgsxkA 
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bu LesYVjksa esa dqN&,d gh i<+s&fy[ks gksaxsA vf/kdka'k rks iSr`d :i ls  
gLrkUrfjr Kku ij gh dke dj jgs gSaA muds lkeus gj ckj pqukSrh gksrh gS 
fd] ftruk otu dy fd;k Fkk mruk gh vkt fd;k gS] fQj ;g xM+cM+ 
D;ksa gks x;h \

dPps eky ¼Raw Material½ esa vDlj gksus okys cnyko ds ckotwn 
gekjk vfUre mRikn] tks fd pwM+h gS] yxHkx ,dlkj gh cuuk pkfg,A 
blds fy, gesa dqN ekud izfØ;k dk ikyu djuk pkfg,A d`i;k 
ifjf'k"V 6-3 ns[ksa] blesa cSp ds ekudhdj.k dh izfØ;k dks foLrkjiwoZd 
crk;k x;k gSA 

dk¡p cukus ds dke vkus okys lHkh jlk;u [kjhn fy;s x;sA budh 
izkjfEHkd tk¡p dj yh xbZA xzsu lkbt ds fglkc ls Nku fy;s x;sA blds 
ckn vc vkrk gS QkewZyk ds fglkc ls bu jlk;uksa dks rkSyus vkSj vPNh 
rjg feykdj feJ.k ¼Mixing½ cukdj Bhd rjg ls j[kukA ;fn ikWV 
HkfV~V;ksa dk mnkgj.k ysa vkSj ml HkV~Vh ds vyx&vyx ikWV esa 
vyx&vyx jax dk dk¡p cukuk gks rks muds fglkc ls mUgsa Bhd rjg ls 
j[kukA rkfd ftl ikWV esa tks jax cukuk gS ml ikWV esa mlh jax dk feJ.k 
Hkjk tk;sA

 ftl LFkku ij ;g lHkh xfrfof/k;k¡ gksrh gSa] mls cSp gkml dgk 
tkrk gSA cM+h {kerk okyh VSad QusZl esa cgqr T;knk ek=k esa fefDlax gksrh 

2-9- cSp gkml

fp= 18 % cSp gkml esa fefDlax cukrs gq;s
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gSA blfy;s ogk¡ cgqr lkjk dke e'khuksa ls gksrk gSA ijUrq 12 ikWV dh pwM+h 
Hkêh bl fygkt ls cgqr NksVh gSA blfy;s ;gk¡ yxHkx lHkh dke ekuoh; 
Je ¼Manually½ }kjk gksrk gSA vkSj og Hkh Bsdk i)fr ls gksrk gSA ftlesa 
dkexkjksa dks vius dke dks fuiVkus dh tYnh jgrh gSA urhtru dke esa 
deh ;k ykijokgh jg tkrh gSA esjs fopkj ls de ls de nks dke ,sls gS tks 
e'khu ls djk;s tkus pkfg;s]
1& jsrk dh NukbZ 14&16 uEcj tkyh ds ctk; 18&20 ;k 22 uEcj dh 
tkyh ls e'khu }kjk djkbZ tk;A
2& lkjs jlk;uksa dks rkSyus ds ckn fefDlax Hkh e'khu }kjk djkbZ tk;sA

;g nksuksa gh e'khusa] cM+h VSad QusZl okys dkj[kkuksa esa miyC/k gSaA 
gesa viuh t:jr ds fglkc ls de {kerk dh e'khu v‚MZj nsdj cuok ysuh 
pkfg;sA vHkh ikWV HkfV~V;ksa ds cSp gkml esa ftl rjg dke gks jgk gS mlds 
vuqlkj]
1- jsrk dh NukbZ & cgqr ckjhd o cgqr eksVk gVkukA ;kfu nks ckj NukbZA
2- jlk;uksa dks rkSydj ,d isVh ¼LFkkuh; Hkk"kk esa& isVh& ,d cM+h Vªs tSlh½ 
esa feykus ds fy;s j[kukA
3- Hkêh esa ftrus ikWV gksrs gSa fefDlax ds fy, mruh gh Vªs j[krs gSaA gj ,d 
ikWV ds fy, ,d VªsA Vªs esa lkjs rkSys x;s jlk;u lkoy }kjk ¼;g ,d QkoM+k 
tSlk gksrk gS] ftlesa nks cM+s Nsn gksrs gSa½ feykrs gSaA bl lkoy ls lkjs <sj 
dks ,d fljs ls nwljs fljs rd [khaprs gSa] fQj okfil igys fljs ij rd ykrs 
gSaA bl fØ;k dks rc rd djrs gSa tc rd lkjs jlk;u vPNh rjg fey u 
tk;saA lk/kkj.kr% ,slk 5&6 ckj djus ls Bhd fefDlax gks tkrh gSA ,d ikWV 
esa ftruh HkjkbZ djuh gksrh gS mrus otu ds cjkcj dk gh ,d <sj gksrk gSA 
vkSj ml ij ikWV uEcj o dkSu lk jax cusxk bldh igpku fpUg ;k r[rh 
yxk nh tkrh gSA

 

1- nks rjg ds NaVus
2- otu rksyus dh e'khusa
  ¼,d NksVh o ,d cM+h½
3- rlys ;k ckfYV;k¡
4- csyps cM+s o NksVs

5- Vªs ¼okLrs fefDlax½
6- cM+h Vªs ;k vU; lk/ku 
  ¼gj ikWV dh fefDlax j[kus ds fy;s½
7- fefDlax ds fy, lkoy@QkofM+;k
8- rf[r;k¡ vkfn fy[kus ds fy,A

cSp gkml esa iz;qDr gksus okyk lkeku

uksV % ;fn NukbZ o fefDlax dh e'khusa yxkbZ tk;sa rks dk;Z tYnh
     Hkh gksxk vkSj csgrj Hkh gksxkA
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3- Hkfê;k¡

dk¡p dk dksbZ Hkh mRikn cukus ds fy, igyh vko';drk gS] dk¡p 
dk fi?kyh voLFkk esa gksukA fQj og pkgs dPps eky ls cuk gks ;k dk¡p dh 
Hkaxkj dks fi?kykdjA dk¡p dh pwfM+;k¡ cukus ds fy, Hkh fi?kys dk¡p dh 
vko';drk gksrh gSA pwM+h cukus ds fy, t:jh jlk;uksa dks mfpr 

ovuqikr esa feykdj cgqr mPp rkieku ¼yxHkx 1350 ls 1400 C½ ij 
idk&fi?kykdj dk¡p cuk;k tkrk gSA brus mPp rkieku ij fi?kyk gqvk 
dk¡p cukus dk ;g dke Hkfê;ksa esa gksrk gSA HkfV~V;k¡ njvly fjÝsDVjh dh 
bZaVksa] <ys gq;s CykWd vkSj mPp rkieku ds xkjs ls cuk gqvk <k¡pk gksrh gSA 
tks brus mPp rkieku dks lgu dj ldrh gSaA
 

fdlh Hkh HkV~Vh ds brus vf/kd mPp rkieku ij lqpk: :i ls 
dk;Z djus gsrq fuEufyf[kr izeq[k ?kVd gksrs gSa] 

 dks;yk] rsy] xSl] fo/kqr vkfn vusd çdkj 
ds bZa/ku Hkfê;ksa dks xeZ djus ds fy, bLrseky fd, tk ldrs gSaA fdlh Hkh 
Hkêh dh fMtkbu mlesa bLrseky gksus okys bZa/ku ij cgqr fuHkZj djrh gSA 
bZa/ku ;fn dks;yk gS rks pwYgs esa tyk dj xehZ iSnk dh tkrh gSA iSV dksd] 
dksy xSl] uspqjy xSl vFkok rsy dks cuZj }kjk tyk;k tkrk gSA tcfd 
fo/kqr dk mi;ksx ^ç;ksx'kkyk Hkfê;ksa^ ¼Laboratory Furnace½ vkSj de 
{kerk dh HkfV~V;ksa ds fy, gh T;knk fd;k tkrk gSA

 vyx&vyx Hkfê;ksa esa ;g 
pSEcj vyx&vyx rjg ls cukrs gSaA ;g rhuksa pSEcj eSfYVax ¼Melting½] 
fjQkbfuax o ofdaZx ¼Refining & Working½ vkSj dk¡p ds vuqdwyu 
¼Conditioning½ ds fy;s t:jh gSaA i‚V Hkêh o Ms VSad esa lkjs dke ,d gh 
pSEcj esa gksrs gSaA ;kfu HkjkbZ ds ckn 12 ?k.Vs eSfYVax fQj mlds ckn 4 ?kUVs 
fjQkbfuax o 8 ?k.Vs ofdaZxA ijUrq dUVhU;wvl VSad esa nks cM+s pSEcj gksrs gSaA 
,d yEck pSEcj eSfYVax o nwljk pSEcj fjQkbfuax rFkk ofdaZx ds fy,A ;g 
nksuksa VSad ,d nwljs ls fczt }kjk tqM+s gksrs gSaA bl rjg dh HkV~Vh esa 
fefDlax dh HkjkbZ] eSfYVax] fjQkbfuax o ofdaZx lkFk&lkFk o yxkrkj 
pyrh jgrh gSA

 tSfod bZa/ku dks tykus ds fy, v‚Dlhtu dh t:jr gksrh gSA 
lcls lLrh  vkSj  vklkuh ls miyC/k v‚dlhtu gedks okrkoj.k ls çkIr  

1- bZa/ku ¼lkslZ v‚Q ghV½ %

2- eSfYVax] fjQkbfuax] o ofdaZx pSEcj %

3- fpeuh %

dk¡p dh pwfM+;k¡ @ 46



feysxhA blfy;s ¶yw dks ckgj fudyuk gh gksxkA oSls rks ;g ¶yw xje gksus 
ds dkj.k ckgj dh gok ls gYdk gksrk gS blfy;s çk—frd :i ls ;g ckgj 
vk gh tk;sxkA fQj Hkh mldks lgh xfr ls fudyus nsus ds fy;s fpeuh dk 
ç;ksx djrs gSaA ;g ,d [kkl Mk;ehVj dk csyukdkj ikbi gksrk gSA fpeuh 
/kjrh ij m/kZ~okdkj :i ls [kM+h jgrh gSA ?kjkry ij gok dk ncko lcls 
T;knk vkSj c<+rh Å¡pkbZ ds lkFk bldk ncko de gksrk tkrk gSA ;g ns[kk 
x;k gS fd ncko dk ;g QdZ 32 QhV ij Li"V ns[kk tk ldrk gSA 
lk/kkj.kr% 12 i‚V dh pwM+h Hkfê;ksa esa fpeuh dk Mk;ehVj <kbZ QhV ¼2-5*½ 
o Å¡pkbZ 65 ls 80 QhV gksrh FkhA çnw"k.k (SPM) dk çHkko ux.; djus ds 
fy, bldh Å¡pkbZ 120 QhV dj nh xbZ gSA

Hkfê;ksa ds eSfYVax pSEcj vkSj fpeuh dks ftlls tksM+k tkrk gS 
og ukfy;k¡ dgykrh gSaA bu ukfy;ksa dk mi;ksx HkV~Vh ls ¶yw dks ckgj 
fudkyus gsrq fpeuh rd igq¡pkus ds fy, fd;k tkrk gSA ;g ukfy;k¡ 
Hkwfexr gksrh gSaA tc Hkfê;ksa esa dks;yk tyk;k tkrk Fkk rc bu ukfy;ksa esa 
dks;ys dh jk[k o [kaxM+h vk tkrh FkhA ftls le; le; ij lkQ djuk 
gksrk FkkA vr% bu ukfy;ksa dh pkSM+kbZ 2 QhV vkSj xgjkbZ 3 QhV j[kh tkrh 
FkhA ckn esa xSl dh Hkfê;ksa esa Hkh ;gh lkbt j[kk x;kA bl lkbt ds dkj.k 
tc ukyh esa dk¡p vk tkrk gS rks mls lkQ djuk Hkh vklku gksrk gSA 

4- ukfy;k¡ % 

fp= 19 % pwM+h dkj[kkuksa dh fpefu;k¡

gksrh gSA tgk¡ bldh ek=k yxHkx 
18 ls 20 çfr'kr gSA vkSj blds 
lkFk gh djhc 78 çfr'kr 
ukbVªkstu gksrh gSA lkFk gh bZa/ku 
tyus ds ckn mlls mRiUu xehZ ls 
tc jlk;fud fØ;k esa dk¡p curk 
gS rks dqN xSlsa Hkh mRlftZr gksrh 
gSaA ;g vfrfjä xSlsa o ukbVªkstu 
¶yw dk fgLlk gSaA bl ¶yw dks 
eSfYVax pSEcj ls ckgj fudky fn;k 
tkrk gSA

;fn ;g ¶yw ckgj ugha 
fudysxk rks Hkêh ds vanj rktk 
gok ços'k djus ds fy, txg ugha 
feysxhA vkSj ;fn rktk gok Hkhrj 
ugha tk ldsxh rks bZa/ku dks tyus 
ds fy, i;kZIr v‚Dlhtu ugha 
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fp= 20a% HkV~Vh dk CykWd MkW;xzke

eSfYVax o fjQkbfuax pSEcj

bZa/ku

dPpk eky fi?kyk dk¡p
fudklhfpeuh dks

¶yw fudklh

fp= 20b% Ms&VSad HkV~Vh dk js[kkfp=

eSfYVax o
fjQkbfuax pSEcj

bZa/ku
cuZj

fi?kyk dk¡p
fudklh

fpeuh

¶yw
fudkl

MkWx gkml
¼dPpk eky Hkjus dh txg½

ukyh

fpeuh
dk Bh;k

fp= 20c% dUVhU;wvl VSad HkV~Vh dk js[kkfp=

eSfYVax pSEcj

bZa/ku
cuZj

QhMj@dk¡p fudkl

fpeuh
¶yw

fudkl

MkWx gkml
¼dPpk eky Hkjus dh txg½

ukyh

fpeuh
dk Bh;k

ofdZax@
fjQkbuj

FkzksV

jhtsusjsVj

fp= 20d% ikWV HkV~Vh dk js[kkfp=

fpeuh
dk Bh;k

fpeuh

ukyh

eSfYVax pSEcj

MkWV
Cyksvj

cuZjVªkbZ ¶yw dk fudkl

HkV~Vh dk vk/kkj
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VSjh fMtkbu dh ikWV HkfV~V;ksa esa ukfy;ksa esa FkksM+h rCnhyh dh 
x;hA buesa eq[; ukyh esa jsD;wijsVj j[kus dh txg cukbZ x;hA blds lkFk 
gh ukyh dk ,d ckbZikl lsD'ku Hkh cuk;k x;kA tks jsD;wijsVj okys fgLls 
dks fdlh dkj.ko'k cUn gksus ds ckotwn Hkh HkV~Vh dks lqpk: :i ls pykrs 
jgus ds fy, ds fy, cuk;k x;kA 

 bZa/ku tyus ds ckn tks ¶yw curk gS mldk fu"dklu lgh #i 
ls gks mlds fy;s ;kfu mldh fn'kk] xfr vkSj ek=k dUVªksy djus ds fy;s 
MSEilZ yxk;s tkrs gSaA ;g ,d rjg ls njoktksa dk dke djrs gSaA igys ;g 
dke fjÝsDVjh ds vojks/kd cuk dj djrs FksA vc LVsuysl LVhy /kkrq ds 
MSEilZ ls bl dk;Z dks djrs gSaA Vsjh dh fMtkbu esa dqy 4 MSEilZ gksrs gSaA 
lqfo/kkuqlkj dqN dkj[kkuksa esa 3 MSEilZ ls Hkh dke fd;k tkrk gSA

fQjkstkckn dk¡p m|ksx dh 'kS'kokLFkk esa ;kfu fcYdqy 'kq:vkr esa 
VwVs gq, dk¡p ds VqdM+ksa dks gh fi?kyk dj pwM+h cukbZ tkrh FkhA blds fy, 
ftl rjg dh Hkêh dk mi;ksx gksrk Fkk] og dM+k Nky dh Hkêh vFkok HkSalk 
HkV~Vh dgykrh FkhA fQjkstkckn esa vktdy bu Hkfê;ksa dk pyu ugha gSA 
le; ds lkFk fQjkstkckn esa HkfV~V;ksa dh cukoV] HkfV~V;ksa esa mi;ksx gksus 
okyh fjÝsDVjh vkSj buesa mi;ksx gksus okys bZa/ku vkfn esa cgqr cnyko 
vk;k gSA vkt dy ftu HkfV~V;ksa dk mi;ksx fQjkstkckn esa dk¡p cukus ds 
fy, fd;k tkrk gSA og fuEufyf[kr gSa]

 bu HkfV~V;ksa dk ewy fl)kUr ;g gS fd buesa eq[;r;% 
,d vk;rkdkj Vadh ¼VSad½ dh rjg eSfYVax pSEcj gksrk gSA bl VSad esa mPp 
rkieku ij fi?kyk gqvk dk¡p cuk;k tkrk gSA pwafd ;g iwjk ,d VSad gksrk 
gSA vr% blesa cuus okyk lkjk dk¡p ,d gh izdkj dk curk gSA bu VSadksa ds 
mi;ksx o dk;Z'kSyh ds vk/kkj ij budks nks Jsf.k;ksa esa oxhZd`r fd;k tk 
ldrk gS] igyk Ms VSad Hkêh rFkk nwljk dUVhU;wvl VSad HkV~VhA

5- MSEij %

3-1- VSad HkfV~V;k¡ %

HkfV~V;k¡

VSad HkV~Vh ikWV HkV~Vh

Ms&VSad HkV~Vh dUVhU;wvl VSad HkV~Vh tkikuh ikWV HkV~Vh vksiu ikWV HkV~Vh

;g eq[;r% ,d ckj esa ,d gh
izdkj o ,d gh jax dk dk¡p de

;k T;knk ek=k esa cukrh gSA 

;g ,d gh ckj esa vusd jaxksa ;k
vusd izdkj dk dk¡p cuk ldrh gSaA
dk¡p dh ek=k dnju de gksrh gSA 
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3-1-1- Ms VSad Hkêh % bu HkfV~V;ksa dk eSfYVax pSEcj pkSdksj ;k vk;rkdkj 
VSad dh rjg gksrk gSA buesa nks ;k rhu ckj esa jkW esVsfj;y fefDlax rFkk 
Hkaxkj Hkj nh tkrh gSA fQj dk¡p fi?kyus ds ckn buesa cus NksVs&NksVs 
>jks[kksa ls rS;kj dk¡p fudkydj mRiknu fd;k tkrk gSA mijksDr HkfV~V;ksa 
ls vkSlru fnu esa 8 ?k.Vs mRiknu ds fy, dk¡p fudkyk tkrk gSA vkSj 'ks"k 
le; ;g dk¡p fi?kykus dk dke djrh gSaA NksVs vkdkj dh ̂Ms VSad Hkêh^ ls 
700 fd0xzk0 ls 2000 fd0xzk rd mRiknu djus ij i‚V Hkêh ds eqdkcys 
çfr fdyksxzke dk¡p] vf/kd bZa/ku [kpZ gksrk gSA tSls&tSls budk vkdkj 
c<+krs tk;saxsA oSls&oSls izfr fd0xzk0 dk¡p] buesa bZa/ku dh [kir de gksrh 
tk;sxhA

pwM+h cukus ds dk;Z esa yxus okyk phUgk dk¡p Hkh blh izdkj dh Ms 
VSad HkfV~V;ksa ij cuk;k tkrk gSA phUgk dk¡p cukus esa Hkaxkj dk iz;ksx ugha 
gksrk gS blesa dsoy jkW esVsfj;y fefDlax dk iz;ksx fd;k tkrk gSA

;fn cM+s Ms VSad cuk;s tk;s rks budh Hkh dqN gnsa gSaA

1- blesa flQZ ,d jax gh cu ldrk gSA dqN jax] tSls yky] cuuk eqf'dy 
gSA ,slk ugha gS yky jax cu gh ugha ldrkA ;g Hkh cu ldrk gS ijUrq 
mldh lgh tkudkjh ugha gSA ;gk¡ fQjkstkckn esa yksx le;&le; ij bls 
cukus dk ç;Ru djrs jgs gSaA ijUrq iw.kZ lQyrk gkFk ugha yxh gSA

fp= 21 % phUgk cukus esa iz;qDr gksus okyh Ms VSad HkV~Vh
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2- jaxghu ikjn'khZ dk¡p dh pwM+h ilUn ugha dh tkrh gSaA fdlh rjg bUgsa 
jaxhu cuk dj cuk;k tk ldrk gSA ijUrq og bruk] vPNk ugha curk 
blfy;s bldh fcØh jsV Hkh ikWV ds eqdkcys de gSA

 bu Hkfê;ksa ds eSfYVax pSEcj esa ,d fljs ij 
ls Xykl cSp yxkrkj QhM fd;k tkrk gS rFkk nwljs fljs ij fi?kyk gqvk 
rS;kj dk¡p yxkrkj feyrk jgrk gSA blfy;s bu dkj[kkuksa esa yxkrkj 
rhuksa ikfy;ksa ¼f'k¶V½ esa mRiknu gks ldrk gSA fQjkstkckn esa vkWVksesfVd 
cksry dkj[kkuksa rFkk lseh vkWVksesfVd dkj[kkuksa esa rhu ikfy;ksa esa mRiknu 
gksrk Hkh gSA ysfdu fQjkstkckn ds pwM+h dkj[kkuksa dh dk;Z i)fr ¼odZ 
dYpj½ ds pyrs dkjhxj flQZ nks f'k¶V esa gh dke djrs gSaA ;g Hkfê;k¡ de 
ls de 10 Vu dk¡p çfr 24 ?kUVs esa cukrh gSaA dqN ,d VSad rks 40 Vu ls 
70 Vu çfr fnu ds Hkh gSaA buesa dk¡p o xSl dk vkSlru vuqikr 10 Vu ds 
fy, 3-5 % 1 o 40 Vu ij 6 % 1 gks tkrk gSA

blds ckotwn iw¡th o fcØh dh lhek dks /;ku esa j[krs gq;s 
fQjkstkckn esa pwM+h fuekZ.k ds dk;Z esa 10 Vu dh HkfV~V;ksa dk pyu vf/kd 
gSA ikWV HkfV~V;ksa ds eqdkcys dk¡p blesa lLrk iM+rk gSA blfy;s de nke 
ij cspus ij Hkh blesa vPNk equkQk gksrk gSA pwafd Ms VSad o dUVhU;wvl 
VSad dk bLrseky vU; dk¡p ds lkeku cukus esa Hkh gksrk gSA blfy;s ;g 
nqfu;k ds gj ns'k esa curh gSA blh otg ls budh fMtkbu Xykl 

3-1-2- dUVhU;wvl VSad Hkêh %

fp= 22 % dUVhU;wvl VSad Qjusl
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VSDuksykWth dh lHkh iqLrdksa esa cgqrk;r ls feyrh gSA 

;fn vki VSad Qjusl yxkuk pkgrs gSa rks] vki vius VSad dh {kerk 
¼dSisflVh½ r; djsa vkSj fQjkstkckn ds fdlh HkV~Vh feL=h ls ckr djsa rks 
og vkidks t:jh tkudkjh crk nsxkA fQj Hkh vki ;fn vf/kd tkuuk 
pkgrs gSa rks ̂Xykl VSduksyksth^ dh fdrkcksa esa ns[ksaA

 ikWV HkfV~V;ksa esa ,d gh eSfYVax pSEcj esa vusd ikWV 
j[ks gksrs gSaA buesa ls izR;sd ikWV esa ,d lkFk ;k ,d gh ckj esa vyx&vyx 
izdkj dk rFkk vyx&vyx jax dk dk¡p cuk;k tk ldrk gSA gk¡] ;g 
t:j gS fd ikWV dh {kerk dqN de gksus ds dkj.k buesa dk¡p dh ek=k VSad 
HkV~Vh ds eqdkoys dkQh de gksrh gSA vkdkj o {kerk ds fglkc ls ,d i‚V 
ls ysdj rsjg&pkSng i‚V rd dh Hkfê;k¡ pyu esa gSaA budk vkdkj bl 
ckr ij fuHkZj djrk gS fd ge ,d Hkêh ls fdruk çksMD'ku pkgrs gSaA ,d 
ikWV ls yxHkx 700 fd0xzk0  Xykl eSYV feyrk gSA ;gk¡ vf/kdrj 9 i‚V 
ls 12 i‚V rd dh Hkêh;k¡ gSaA ftuls vkSlru 6000 fd0xzk0 ls 8000 
fd0xzk0 dk¡p pwM+h mRiknu ds fy;s feyrk gSA fQjkstkckn esa bUgh dh 
la[;k T;knk gSA vkSj mldh otgsa fuEufyf[kr gSa] 

1- dk¡p dh bruh lhek ds fy, i‚V Hkêh esa lcls de xSl [kpZ gksrh gSA
2- fQjkstkckn esa vf/kdrj dkj[kkuksa dh mRiknu {kerk o xSl ds dksVs ds 
vk/kkj ij ;g iw.kZr% lgh cSBrk gSA

3-2- i‚V HkfV~V;k¡ %

fp= 23 % ikWV HkV~Vh 
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3- gj i‚V esa vyx rjg dk dk¡p ;k vyx jax cukus dh lqfo/kk Hkh blesa gh 
feyrh gSA
4- ikWV Hkêh cukus ij vU; HkV~Vh cukus ds eqdkcys vkSlru [kpZ Hkh de 
vkrk gSA

ikWV HkfV~V;ksa esa bLrseky fd;s tkus okys ikWV dh vkd`fr ds vk/kkj 
ij ;g nks rjg dh gksrh gSaA ¼1-½ tkikuh ikWV HkV~Vh ¼2-½ vksiu ikWV HkV~VhA

 tkikuh ikWV HkV~Vh esa tks ikWV bLrseky gksrs gSa] 
muesa Åij dh rjQ ,d Nr gksrh gSA ;g ,d rjg ls cUn crZu dh rjg 
gksrs gSa ftlesa ,d rjQ eq¡g [kqyk gksrk gSA ;gk¡ ls dPpk eky vUnj Hkjk tk 
ldrk gS vkSj fi?kyk gqvk dk¡p ckgj fudkyk tk ldrk gSA ;g ikWV ihNs 
dh rjQ ls cUn gksus ds dkj.k ikWV HkV~Vh dh ¶yse o van:uh okrkoj.k ls 
izHkkfor ugha gksrsA vkSj u gh buds cSp dh jklk;fud fØ;k,sa vU; ikWV~l 
dks izHkkfor djrh gSaA tkikuh HkfV~V;ksa dh rduhd ls fQjkstkckn dkQh 
igys ls ifjfpr gSA lu~ 1921&22 esa fQjkstkckn esa ykyk jk/ksyky 
lkfyxjke us tkikuh fo'ks"kKksa dks cqykdj Cyksbax dk dkj[kkuk pkyw djds 
dk¡p ds Xykl o fpeuh dk fuekZ.k 'kq: fd;kA lu~ 1922&23 esa dksVk cwanh 
ds egkjkt us Hkh tkikuh fo'ks"kKksa dks cqykdj ,d Cyksbax dk dkj[kkuk 
'kq: fd;k FkkA lu~ 1930&31 esa ,u-,u- esgrk us dydRrs esa tkikuh 
fo'ks"kK cqykdj Cyksbax ds lkFk tkikuh pwM+h cukus dk dkj[kkuk [kksykA 
bu lHkh dkj[kkuksa ls fQjkstkckn ds yksx tqM+s gq;s FksA 

3-2-1- tkikuh i‚V Hkêh %

fp= 24 % tkikuh ikWV HkV~Vh 
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bldk ryh dh rjQ dk fgLlk ckgj ls v.Mkdkj gksrk gSA vkSj 
Hkhrjh nhokj Vsij esa gksus ds dkj.k v.Mkdkj 'kadq ¼dksu½ tSlk gksrk gSA bl 
i‚V dh {kerk tkuus ds fy, blds Åijh o fupys Hkkx ds v.Mkdkj dk 
vkSlr fudky dj x.kuk djsaA ;g fuekUuqlkj gksxk]

3-2-1-1- tkikuh i‚V % tkikuh 
i‚V Qk;j Dys ls cus gksrs gSaA ;g 
Åij ls can gksrs gSaA buds eq¡g dk 
vkdkj dnju NksVk vkSj ,d rjQ 
gksrk gSA ;g vko';drk ds vuqlkj 
vyx&vyx vkdkj o {kerk ds 
gksrs gSaA igys tkikuh i‚V dh {kerk 
8 eu gksrh FkhA vc /khjs&/khjs 
tkikuh i‚V dh {kerk c<+ dj 
orZeku esa 12 eu gks xbZ gSA bldh 
uki vkSj vkdkj uhps fn, x;s fp= 
esa n'kkZ, x;s gSaA

fp= 25 % tkikuh ikWV

l
Hkh
 e

ki
 b

ap
 e

sa g
SA 

nkW;k lsD'ku lkeus ls lsD'ku

fp= 26 % tkikuh ikWV dk js[kkfp=

fp= 27 % v.Mkdkj ryh
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Åijh v.Mkdkj Hkkx dk uki]
= 34 x 28

fupys v.Mkdkj Hkkx dk uki]
= 30 x 24

vr% bl v.Mkdkj dk vkSlr uki]

     = 32

rFkk]
    = 26

vr% bldk {ks=Qy]

=      x a x b

=      x 26 x 32

= 554 oxZ bap

blfy, i‚V dk vk;ru gksxk]
= {ks=Qy x  Å¡pkbZ 
= 554 x 23.5

= 13019 ?ku bap
= 13019 x 2.54 x 2.54 x 2.54 ?ku ls0eh0
= 213343 ?ku ls0eh0

1 ?ku ls0eh0 lksMk ykbe dk¡p dk Hkkj = 2-5 xzk0

fp= 28 % v.Mkdkj Åijh Hkkx

28+24
2

34+30
2

2
3

2
3
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i‚V esa vkus okys dk¡p dk Hkkj 
= 213343 x 2.5 

= 533358 xzk0
= 533 fd0xzk0

tkikuh i‚V dh okLrfod {kerk
= 533 fd0xzk0 yxHkx

 =          eu = 13.3 eu   ¼uksV % 1 eu =  37-320 fd0xzk0½
     lqfo/kk ds fy, 1 eu 40 fd0xzk0 eku ysaA

 vksiu ikWV HkV~Vh esa tks ikWV bLrseky gksrs gSaA 
muesa Åij dh rjQ dksbZ Nr ugha gksrh] og iwjk fgLlk [kqyk gksrk gSA bu 
vksiu ikWV dh {kerk tkikuh ikWV ds eqdkcys FkksM+h T;knk gksrh gSA bu 
HkfV~V;ksa esa tks pSEcj dk okrkoj.k gksrk gSA ogh lHkh ikWV~l dk Hkh 
okrkoj.k gksrk gSA

xzk0

= 

3-2-2- vksiu i‚V Hkêh %

533
40

fp= 29 % vksiu ikWV HkV~Vh 

HkV~Vh esa j[ks gq;s 
vksiu ikWV dh nhokj esa ;fn 
pyrs&pyrs {kj.k ds dkj.k 
lqjk[k gks tkrk gSA rks bls 
?kqekdj lqjk[k okys fgLls dks 
HkV~Vh dh ckgjh nhokj dh 
rjQ bl rjg ls dj nsrs gSa fd 
lqjk[k okys fgLls dks gok 
yxrh jgsA blls lqjk[k ij 
fi?kyk gqvk dk¡p B.Mk gksdj 
Bksl gks tkrk gS vkSj bl ikWV 
dks dqN vkSj fnu bLrseky 
fd;k tk ldrk gSA lu~ uCcs 
ds n'kd esa tc pwM+h dh 
HkfV~V;k¡ eq[;r% dks;ys ls 
pyrh Fkha rc bu Hkfê;ksa ds 
fy, vksiu i‚V dh {kerk igys 
10 eu ¼1 eu ¾ 40 fdyks½ 
gksrh FkhA /khjs&/khjs i‚V dh 
{kerk c<+ dj orZeku esa 18 eu 
dh gks xbZ gSA 
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vkb;s bl i‚V dh {kerk dh x.kuk djs]

vkSlr O;kl = = 31 bap
 
i‚V dh vkarfjd /kkj.k {kerk ¼vk;ru½

                  =        x D2  x Å¡pkbZ

                  =         x 31 x 31 x 23 = 17350.855 ?ku bap

22

55

fp= 31 % vksiu ikWV dk js[kkfp=
 * lHkh eki bap esa gSaA

3-2-2-1- vksiu i‚V % vksiu i‚V 
,d cM+s irhys ;k HkxkSus ds vkdkj 
dk Qk;j Dys dk ik= gksrk gSA 
buesa Åij dh rjQ dksbZ Nr ugha 
gksrhA Åij dk ;g iwjk Hkkx [kqyk 
gksrk gSA bl [kqys gq;s Hkkx ls gh 
blesa dPps eky dk feJ.k Mkyk 
tkrk gS vkSj ;gha ls fi?kyk gqvk 
dk¡p fudkyk tkrk gSA ;g 
v k o ' ;dr k  d s  v u q l k j  
vyx&vyx vkdkj o {kerk ds 
gksrs gSaA bldh uki vkSj vkdkj 
uhps fn, x;s fp= esa n'kkZ, x;s gSaA fp= 30 % vksiu ikWV

34+28
2

4

<

3.14
4
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bl i‚V esa vkus okys lksMk dk¡p dh ek=k]
= vk;ru  dk¡p dk ?kuRo

            = 17350.855 x 2.54 x 2.54 x 2.54 x            fd0xzk0
= 710.82 fd0xzk0 

=              eu      = 17.770 eu 

vksiu o tkikuh nksuksa çdkj ds i‚V I.S. 8 Qk;j Dys] LysfeukbV 
feV~Vh vkSj I.S. 8 dh bZaV ds NksVs VqdM+ksa ds feJ.k ls cus gksrs gSaA budh 
ykbQ yxHkx 15 fnu gksrh gSA ikWV dh ykbQ c<+kus ds ç;Ru gksrs jgrs gSa 
ijUrq vHkh rd dksbZ mYys[kuh; dke;kch ugha gSA vxj I.S. 8 ds ctk; 
gkbZ ,Y;wfeuk ;k flysfeukbV ls i‚V cuk;sa rks mldh rkih; mrkj&p<+ko 
¼Jerk½ lgus dh {kerk de gks tkrh gSA tks bls gj ckj HkjkbZ ds le; 
>syuh iM+rh gSA I.S. 8 feêh ds cus ik= vf/kdre 1350°C rd dk rkieku 
gh lg ikrs gSaA blfy;s cSp fefDlax bl rkiØe ij xyus yk;d gh gksuh 
pkfg;sA

vksiu i‚V Hkêh o tkikuh i‚V Hkêh esa tks eq[; varj gSa] mudks le> ysuk 
pkfg;sA

varj ua- ,d % vksiu i‚V Hkêh esa i‚V pwafd Åij ls [kqyk jgrk gS rks tks Hkh 
okrkoj.k Hkêh ds Hkhrj gksxk ogh okrkoj.k çR;sd i‚V dk gksxkA ;kfu ;fn 
;g vkDlhdkjd ¼Oxydisizing½ gS ;k vodkjd ¼Reducing½ gS rks gj ikWV 
esa Hkh ogh gksxkA

igys tc i‚V Hkfê;k¡ dks;ys ls pyrh Fkha rc ;g Lor% gh dHkh 
vkDlhdkjd ;k vodkjd gks tkrh FkhaA vkSj mudks fu;af=r djuk dkQh 
eqf'dy FkkA ijUrq tc ls xSl cuZj bLrseky gksus yxs rks eqf'dysa dqN de 
gq;haA vkSj tc ls ¼VSjh fMtkbu esa½ cuZj Hkêh ds Økmu VkWi ij yxk;s tkus 
yxs rc ls Hkêh ds Hkhrjh okrkoj.k dk fu;a=.k iwjh rjg ls gekjs gkFk esa gSA

Hkêh ds Hkhrjh okrkoj.k dk jaxhu dk¡p ij cgqr vlj iM+rk gSA 
tSls] vodkjd okrkoj.k esa yky jax vPNk f[kyrk gqvk curk gS vkSj 
v‚Dlhdkjd okrkoj.k esa ;g nck gqvk dRFkbZ yky cu tkrk gSA vU; jaxks 
ij Hkh bldk çHkko iM+rk gSA

x

3-2-3- vksiu i‚V Hkêh o tkikuh i‚V Hkêh esa varj % 

2.5
1000
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tkikuh Hkêh esa DyksTM i‚V dk bLrseky gksrk gSA mij ls can mu 
i‚Vksa ij Hkêh ds okrkoj.k dk çHkko ugha iM+rk gSA ,sls esa gj i‚V esa 
dSehdy ds }kjk gh tSlk pkfg, oSls okrkoj.k dk çHkko ¼vkDlhdkjd ;k] 
vodkjd½ cuk;k tkrk gSA bldk Qk;nk ;g gksrk gS fd dk¡p ds jax dh 
xq.koÙkk fLFkj jgrh gSA ;kfu gj ckj ,d lh jgrh gSA tkikuh i‚V Hkêh rc 
rks vkSj t:jh Fkha tc bZa/ku ds rkSj ij dks;ys dk ç;ksx gksrk FkkA

varj ua- nks % vksiu i‚V Hkêh esa tc i‚V ds Åij cuk Hkêh dk eq¡g [kksyrs 
gSa rks ¶yw ckgj fudyuk 'kq: gks tkrk gSA tks Hkêh ds rkiØe dks fxjkrk gS] 
vkSj dkjhxj ds dke djrs le; mlds gkFk dks >qylkrk Hkh gSA tcfd 
tkikuh i‚V dk Åijh fgLlk can gksus ds dkj.k ,slk ugha gksrk gSA

varj ua- rhu % vksiu i‚V esa Åij dk fgLlk [kqyk gksus dh otg ls dqy 
eSfYVax ,fj;k T;knk gksrk gSA D;ksafd vksiu ikWV esa Åij ls Hkh iwjh xehZ 
feyrh gSA tc fd mlh O;kl ds tkikuh i‚V dk eSfYVax ,fj;k de gksxkA 
ml eSfYVax ,fj;k dks c<+kus ds fy;s tkikuh i‚V dks v.Mkdkj cuk;k x;k 
gSA blls eSfYVax ,fj;k dqN rks c<+ x;k ijUrq vksiu ikWV ds eqdkcys dkQh 
de jgkA 

vUrj ua- pkj % tc dHkh i‚V esa pyrs&pyrs {kj.k ds dkj.k ;fn dksbZ 
NksVk lqjk[k gks tkrk gS rks vksiu i‚V dks ?kqek dj lqjk[k okyk fgLlk 
ckgjh nhokj dh rjQ dj ysrs gSa tgk¡ ls mls gok yxrh jgrh gS] vkSj 
lqjk[k ls dk¡p teus ds dkj.k xeZ dk¡p fjluk cUn gks tkrk gSA ijUrq 
tkikuh i‚V esa ,slk ugh gks ldrkA blesa ,d rjQ eqag gksus ds dkj.k bls 
?kqek;k ugha tk ldrk gSA ,sls esa i‚V dks cnyuk gh iM+rk gSA

varj ua- ik¡p % i‚V dh {kerk o i‚V dh eksVkbZ ls i‚V ds thoudky ij 
vlj iM+rk gSA tkikuh i‚V esa] i‚V dh nhokjksa ij mldh Nr dk otu Hkh 
iM+rk gSA blfy;s tkikuh i‚V dk vkdkj] vksiu i‚V ls NksVk o nhokjsa 
FkksM+h eksVh j[kh tkrh gSaA tkikuh i‚V esa vf/kdrj phtsa fu;kZr cktkj ls 
lacaf/kr cukbZ tkrh gSaA ftuds fy, vPNh xq.koÙkk okys dk¡p dh 
vko';drk gksrh gSA ftlds fy, tkikuh Hkêh esa pSEcj ds rkieku dks 
vksiu i‚V Hkêh ds eqdkcys FkksM+k T;knk j[krs gSaA dqy feyk dj tkikuh 
i‚V Hkêh esa vksiu i‚V Hkêh ds eqdkcys çfr fdyks dk¡p eSfYVax dk [kpkZ 
FkksM+k T;knk vkrk gSA

varj ua- Ng % vksiu i‚V Hkêh esa HkjkbZ djrs le; feJ.k ¼Mixing½ dk dqN 
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u dqN Hkkx mM+rk gSA ;g tks Hkh FkksM+h&cgqr ek=k gS og Hkêh ds vanj j[ks 
nwljs i‚Vksa ij fxjrh gh gksxhA ;fn ;g jaxhu dk¡p dh fefDlax gS rks nwljs 
i‚Vksa ij bldk çHkko iM+sxk ghA ;g nwljh ckr gS fd 18 eu ds i‚V esa nwljs 
jax dh dqN fefDlax ¼eku ysa dqN 200&250 xzke½ dqN [kkl çHkko u MkysA 
ij ;fn vki ,dne cf<+;k jax cukuk pkgrs gSa rks t:j fopkj djsaxsA

,sls gh Hkaxkj ¼Cullet / Broken Glass½ Hkjrs le; blds cM+s VqdM+s 
,dk,d xeZ gksus ls pVd dj ikl ds nwljs vksiu ikWV esa fxj ldrs gSaA 
ijUrq ;gk¡ Hkh ;g ux.; ek=k gh dgh tk;sxhA

HkjkbZ ds le; ;g fefDlax o czksfdu Hkêh ds Q'kZ ij Hkh fxjsxhA 
tks fujUrj Hkêh ds Q'kZ dk {kj.k djsxhA

;g fefDlax ¶yw ds lkFk mM+rh gqbZ ukyh o fjD;wijsVj ij terh 
jgrh gSA ;fn fjD;wijsVj dh lQkbZ le;&le; ij u dh tk;s rks mUgsa 
tke dj nsxh] vkSj Hkêh dh jkstejkZ dh çfØ;k esa Hkh ck/kk vk;sxhA 
fjD;wijsVj ds 'kq: ds ikbi dkQh xeZ gksrs gaSA ,slh fLFkfr esa fefDlax esa 
mifLFkr lksMk LVsuysl LVhy 310 ds ikbiksa dk 900° C ¶yw ds rkieku ij 
{kj.k dj nsrk gSA vr% ge fjD;wijsVj ij VSEijspj 800° C gh j[krs gSaA 
rkfd ;g yEcs le; rd pysaA 

ysfdu tkikuh Hkêh] esa i‚V Åij ls can gksus ds dkj.k fefDlax u 
rks Hkêh ds vanj QSyrh gS u ÅM+dj nwljs i‚V ;k fjD;wijsVj dh rjQ 
tkrh gSA blfy;s tkikuh Hkfê;ksa ds Q'kZ] vksiu i‚V Hkêh;ksa ds Q'kZ ls 
T;knk pyrs gSA blesa fjD;wijsVj dh lQkbZ dh Hkh t:jr ugha iM+rhA 
cfYd fjD;wVjsVj dh ukyh dk rkieku 100° C c<+k dj xeZ gok dk 
rkieku Hkh yxHkx 100° C T;knk ys ldrs gSaA tks fd yxHkx 6 izfr'kr 
bZa/ku dh cpr c<+k nsxkA ;g vHkh fQjkstkckn esa ugha fd;k tkrk gSA 
D;ksafd tks Vsjh us djds fn[kk fn;k ogh gks jgk gSA mlls brj] dqN Hkh rc 
djsaxs] tc dksbZ vkSj djds fn[kk nsA ;g ekufldrk dqN u;k djus ls 
jksdrh gSA 

varj ua- lkr % Hkêh ds vanj j[ks vksiu i‚V esa tc fefDlax esa jklk;fud 
fØ;k ds dkj.k eSYV ¼fi?kyk dk¡p½ esa mQku vkrk gSA rc cgqr lk eSYV 
i‚V ls ckgj fudy dj Q'kZ ij fc[kj tkrk gSA ,slk rc Hkh gksrk gS tc 
xyrh ls i‚V Åij rd Hkj tk;sA vkSj ;g xyrh Hkh vDlj gksrh jgrh gSA 
bl fi?kys gq, dk¡p ds Q'kZ ij fxjrs jgus ds dkj.k Q'kZ dk {kj.k cnLrwj 
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gksrk gh jgrk gSA tc fd tkikuh i‚V Hkêh esa bldh lEHkkouk ugha ds 
cjkcj gSA

varj ua vkB % vksiu i‚V dh nhokj vkSj HkV~Vh dh ckgjh nhokj ds chp 
FkksM+h lh txg jgrh gSA i‚V ls dk¡p fudkyrs le; bl txg ls dqN 
dk¡p Hkêh esa Vid tkrk gSA og Hkh Q'kZ dks [kj?kc djrk gSA tkikuh ikWV 
HkV~Vh esa ,slk ugha gksrk gSA 

varj ua- ukS % orZeku esa vksiu i‚V Hkêh ds i‚V dk O;kl 38 bap] Å¡pkbZ 29 
bap vkSj {kerk 18 eu gSA vkSj tkikuh i‚V Hkêh ds i‚V dk vkdkj ckgj ls 
25 bap x 30 bap ¼v.Mkdkj½] Å¡pkbZ 28 bap o eq¡g dh ÅapkbZ 12 bap vkSj 
{kerk 12 eu gSA

oks txg tgk¡ i‚V cuk;s tkrs gSa i‚V :e dgykrh gSA njvly 
i‚V cukus ds fy, cgqr txg yxrh gS] blfy;s vf/kdka'k dkj[kkus vius 
i‚V ugha cukrs gSaA cfYd vU;U= cus i‚V :e ls vius bLrseky ds fy, 
i‚V [kjhnrs gSaA dqN ,d pwM+h dkj[kkus gh gSa tks [kqn dk ̂i‚V :e^ pykrs 
gSaA vius ̂i‚V :e^ ds cus i‚Vksa dh fo'oluh;rk vf/kd gksrh gh gSA 

,d 12 i‚V dh Hkêh okyh QSDVªh ds fy;s i‚V :e ds fy;s fdruh txg dh 
t:jr gksxh \

i‚V dk vkSlr thoudky ekuk tkrk gS = 15 fnu
rks] 

,d QSDVªh dks gj ekg pkfg, =                = 24 i‚V

3-3- i‚V :e %

12 x 30
15

fp= 32 % ikWV :e esa ikWV cukrs gq;s Jfed
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,d i‚V dks cuus esa xfeZ;ksa esa nks ekg vkSj cjlkr o lfnZ;ksa esa rhu 
ekg yxrs gSaA ge vf/kdre le; rhu ekg gh eku dj pysa rks]

;fn ge gj 15 fnu ckn 12 i‚V cukuk 'kq: djsa rks rhu ekg ckn 
gj 15 osa fnu 12 i‚V rS;kj gksaxsA

;kfu i‚V :e ds ¶yksj ij gj le; jgsaxs =

      = 72 i‚V 

,d i‚V ;fn 4 x 4 QhV txg ?ksjrk gS rks 72 i‚V ds fy;s de ls 
de 4 x 4 x 72 oxZ QhV = 1152 oxZ QhV 

;kfu yxHkx 35 QhV x 35 QhV txg flQZ i‚V ds fy;s pkfg,A 

blls igys iDdh feêh ihlus dh e'khu] dPph o iDdh feêh 
j[kus dh txg pkfg,A dPph o iDdh feêh dks ,d vuqikr esa feyk dj   
6 QhV x 10 QhV ds gkSn esa Mkydj ikuh ls fHkxksdj j[krs gSaA bldks vxys 
15 fnu rd gj jkst myVrs&iyVrs jgrs gSaA brus fnu okn feêh yl nkj 
gks tkrh gSA vkSj lk¡ps ¼Farma½ esa Hkj dj i‚V cukus ds fy;s rS;kj gks tkrh 
gSA vxys 15 fnu lk¡ps esa Hkjh gq;h feêh dks ihV ihV dj Bksl o iDdk dj 
nsrs gSaA fQj Nk;k esa lw[kus ds fy;s NksM+ nsrs gSaA lw[kus dh lkjh çfØ;k 
dqnjru ¼Naturally½ gh gksrh gSA vkSj i‚V cukus dh iwjh çfd;k iw.kZr% 
ekuo Je ¼Manual Labour½ vk/kkfjr gSA

12 ikWV x 90 fnu
15 fnu

fp= 33 % ikWV :e esa rS;kj tkikuh o vksiu ikWV



i‚V dk vkSlr thoudky ¼ykbQ½ yxHkx 15 fnu dk gSA 
le;&le; ij dbZ yksxksa vkSj laLFkkvksa us i‚V dk ;g vkSlr thoudky 
c<k+us dk ç;Ru fd;k gSA ijarq vHkh rd okaNuh; lQyrk gkFk ugha yxh 
gSA mYys[kuh; ç;klksa esa] VkVk fjÝsDVjh us ,d ckj SBI ds lkFk fey dj 
i‚V cuk;sA ;g ç;kl iw.kZr% vlQy jgkA bUgksaus vkxs Hkh VSjh ds lkFk fey 
dj rhu ckj ç;Ru fd;s ijarq okafNr ifj.kke ugha feysA 

,d vU; NGO foujkWd us Hkh bl ij dke fd;kA blesa UNIDO 

ds ek/;e ls Hkkjr ljdkj Hkh enn dj jgh FkhA muds ç;Ru esa pkj i‚V 
dk ,d ykWV cuk;k x;kA bl ç;kl esa cus i‚Vksa us yky jax ds dk¡p esa 
yxHkx ,d ekg dk thoudky LFkkfir fd;kA yky jax dk dk¡p lokZf/kd 
rhoz Nj.k dkjd ¼Highly Corrossive - LFkkuh; Hkk"kk esa i‚V dks [kkus okyk½ 
dk¡p ekuk tkrk gSA i‚V dk tks vkSlr thoudky 15 fnu gS ;g yky jax 
ds dk¡p ds fy, ?kVdj 7&10 fnu gh jg tkrk gSA vr% bl ç;kl dks 
dkQh gn rd lQy dgk tk ldrk gS ijarq vkxs foÙkh; lg;ksx u feyus 
ds dkj.k iquiZz;kl u gq;s vkSj ;g lQyrk nksgjkbZ Hkh u tk ldhA

VSjh o foujkWd ds ç;klksa esa ge lkFk FksA blfy, dqN rF; tks 
ml le; ,df=r fd;s Fks og rF; vkSj muls fudkys fu"d"kZ ;gk¡ j[k jg 
gSaA bl fopkj ds lkFk fd vki ikBdksa esa ls dksbZ 'kk;n gekjh ckr ls 
lger gks tk,] vFkok fdlh dks dksbZ ubZ ckr lw> tk;s rks bl fn'kk esa 
dqN csgrj gks tk,A 

1- fQjkstkckn esa Hkh ;gha ds cus dqN i‚V nks&rhu efguk o T;knk Hkh pyrs 
gq;s ns[ks x;sA ,d rks Ng efguk rd pykA bu T;knk pyus okys ikWV dks 
lrr fuxjkuh esa j[kk vkSj VwVus ij buds lSEiy bdës fd;sA lkFk gh 
teZuh ls vk;frr i‚V ¼budk thoudky rhu ekg crk;k tkrk gS½ ds 
VqdM+ks dks Hkh ,d= djds lcdk jlk;fud fo'ys"k.k djk;k x;kA 

a. lc i‚V ¼Hkkjrh; o fons'kh½ dekscs'k ,d tSlh feêh ¼Hkkjrh; 
i‚V ds ekeys esa ge tkurs gSa fd I.S. 8 dh feêh½ ls cus ik;s x;sA
b. lc esa 35 ls 40 izfr'krds chp ,Y;wfeuk ik;k x;kA
c. lksfM;e o iksVsf'k;e fuy ik;k x;kA

fu"d"kZ % feêh dh deh ugha gS- ;g cukus dk rjhdk gS tks fdlh fdlh i‚V 
dks bruk vPNk cuk nsrk gSA

3-4- i‚V losZ ds le; feys rF; %
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2- tuojh&Qjojh ekg ds cus i‚V vU; efguksa ds cus i‚V ds eqdkcys dgha 
T;knk pyrs gSaA
fu"d"kZ % tuojh&Qjojh eghuksa ds nkSjku i‚V ekSle ds dkj.k /khjs&/khjs 
lw[krs gSaA blhfy;s budks ges'kk gh /khjs&/khjs lq[kk;k tkuk pkfg;sA

3- tc ubZ Hkêh dh 'kq#vkr gksrh gS rc mlesa lkjs i‚V j[k dj Hkêh dks 
/khjs&/khjs xeZ fd;k tkrk gS rFkk iwjs 1400°C rd igq¡pk dj Hkêh vkSj i‚V 
dh vPNs ls idkbZ dh tkrh gSA mlds ckn HkjkbZ dh tkrh gSA rc yxHkx 
gj dkj[kkus esa ns[kk x;k gS fd bl rjg j[ks o idk;s x;s i‚V lkekU; ls 
T;knk pyrs gSaA
fu"d"kZ % i‚V dks /khjs /khjs idk dj 1400°C ij flUVfjax (Sintering) dj 
nh tk; rks i‚V esa ç;qä feêh;ksa dk ,d etcwr ca/k ¼Bond½ cu tkrk gSA 
tks i‚V dk vklkuh ls Nj.k ugha gksus nsrkA 

dqyheSu ,d çdkj dh NksVh lgk;d Hkêh gksrh gS ftlesa fd i‚V 
dks eq[; HkV~Vh esa j[kus ls igys xeZ fd;k tkrk gSA orZeku esa ;g 850-

900°C rd gh igq¡p ikrh gSA bl dqyheSu dks mPp rkieku (High 

Temperature) yxHkx 1400°C rd tkus yk;d cuk;k tk;sA

Hkfê;ksa dk fuekZ.k eq[;r% fjQSDVjh eSVsfj;y ls gksrk gSA tgk¡ 
cgqr vko';d gks mls rkdr@lgkjk nsus ds fy;s yksgs ;k LVhy dk 
bLrseky gksrk gSA fjÝsDVjh eSVsfj;y eq[;r;k fuEu gSa]

 blls cuh bZaV] CykWd ;k [kkl vkdkj esa <ys gq;s 
CykWdA ;g eSVsfj;y 1400° C rd dk rkieku lgu dj ldrk gSA 
blfy;s blls cuh HkfV~V;k¡ rdjhcu ,d o"kZ rd pyrh gSaA

3-5- Hkfê;ksa dks cukus esa ç;qä gksus okys eSVsfj;y %

1- Qk;j Dys ¼I.S. 8½ %

fp= 34 % fjÝsDVjh esVsfj;y
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2- flysfeukbV Dys ¼,Y;qfeuk 60&62 izfr'kr½ %

3- bySDVªksdkLV %

4- flfydk % 

 flysfeukbV ls cuh 
bZaVsa] CykWd o vU; [kkl vkdkj esa <ys CykWdA ;g eSVsfj;y 1500°C rd 
dk rkieku lg ldrk gSA blls cuh Hkfê;k¡ yxHkx 2 o"kZ dk dk;Z dky 
nsrh gSA

 bls gkbZ ,Y;wfeuk Dys ¼90izfr'kr½ dks fi?kyk dj vkSj 
lk¡pksa esa <ky ¼Casting½ dj cuk;k tkrk gSA ;g Hkh bZaV] CykWd o vU; <ys 
gq;s vkdkj esa feyrk gSA bldk rki lgus dh 'kfä 1600°C rd gksrh gSA 
blls cuh Hkêh yxHkx 4 o"kZ pyrh gSA

vf/kdrj bl inkFkZ dh bZaVsa miyC/k gksrh gSaA ftudk mi;ksx 
fo'ks"kr% Hkfê;ksa dh MkV ¼Crown½ cukus esa fd;k tkrk gSA

fjQsDVjh inkFkksaZ ds ewY; Hkh Øe'k% inkFkksaZ ds çdkj ds vk/kkj ij 
c<+rs tkrs gSaA lcls de dher I.S. 8 dh o lcls vf/kd bySDVªksdkLV dh 
gksrh gSA

,d vkSj Hkh dke ;gk¡ dh Hkfê;ksa dks cukrs le; cgqrk;r ls gksrk 
gSA og gS iqjkuh ¼Second Hand½ fjÝsDVjh dk ç;ksxA ns'k ds vU; Hkkxksa esa 
fLFkr cM+h dEifu;ksa dh Hkfê;k¡ tc ,d fuf'pr le; lhek rd pyus ds 
ckn lsokeqä gksrh gSa] rks muls fudyk lSdsaM gS.M eSVsfj;y ;gk¡ [kwc 
fcdrk gSA ;gk¡ fQjkstkckn esa T;knkrj Hkfê;k¡ cukus esa iqjkus fjQSDVjh 
inkFkksaZ dk mi;ksx cgqrk;r esa fd;k tkrk gSA

fp= 35 % fjÝsDVjh esVsfj;y ls ikWV HkV~Vh curs gq;s
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;gk¡ ;g ç'u Hkh mBrk gS fd cM+h QSDVªh;k¡ ;g eSVsfj;y csp D;ksa 
nsrh gSaA og [kqn Hkh rks bldks bLrseky dj ldrh gSaA rks bldk mÙkj ;g 
gS fd iqjkuh fjÝsDVjh dh balqys'ku {kerk cgqr ?kV tkrh gS vkSj og T;knk 
ÅtkZ gzkl (Heat Loss) djus yxrh gSA blfy, nksckjk bLrseky ugha dh 
tkrh gSA
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4- Vsjh fMtkbu fjD;wijsfVo ikWV HkV~Vh

tkikuh o vksiu ikWV HkV~Vh] lHkh esa HkV~Vh ls ysdj fpeuh ds chp 
dh ukyh esa ¶yw ds mi;ksx ds vuqlkj ukyh dks cuk;k tkrk gSA ukfy;ksa dh 
cukoV ds vk/kkj ij budks nks Hkkxksa esa ck¡V ldrs gSaaA igyh ijEijkxr 
fMtkbu ikWV HkV~Vh rFkk nwljh fjD;qijsfVo VSjh fMtkbu ikWV HkV~VhA 

 bl rjg dh HkV~Vh esa esfYVax 
pSEcj esa bZa/ku dks tykdj vf/kdre xehZ dk mi;ksx ikWV esa dk¡p 
idkus@cukus ds fy, fd;k tkrk gSA

oikWV HkfV~V;ksa ls fudyus okyk ¶yw dkQh xeZ ¼yxHkx 1000 C½  

gksrk gSA ijEijkxr fMtkbu dh ikWV HkV~Vh esa ge ukfy;ksa dks yxHkx 60 ls 
75 QhV rd yEck cukrs gSaA fQj fpeuh ls tksM+rs gSaA ,slk blfy, djrs gSa 
fd ikWV HkV~Vh ls fudyus okyk xeZ ¶yw fpeuh ds Bh;s rd igq¡prs&igq¡prs 
B.Mk gks tk;sA ,slk blfy, rkfd fpeuh T;knk xeZ gksdj [kjkc u gks 
tk;sA bl rjg dh HkfV~V;ksa esa ,d rjg ls ge ¶yw dh xehZ dks O;FkZ xoka 
nsrs gSaA bu HkfV~V;ksa esa cuZj VªkbZ ls gksrs gq;s HkV~Vh ds vk/kkj ij pwYgs esa 
yxk;k tkrk gSA igys dks;yk Hkh blh rjg ls ckfj;k¡ yxkdj pwYgsa esa 
tyk;k tkrk FkkA ;g HkV~Vh cukus dh ijEijkxr iqjkuh rduhd gSA 

4-1 ijEijkxr fMtkbu ikWV HkV~Vh %

fp= 36 % ijEijkxr ¼Traditional½ fMtkbu ikWV HkV~Vh

ijEijkxr ikWV HkV~Vh dk ik'oZ n`';

ijEijkxr ikWV HkV~Vh dk 'kh"kZ n`';

bZaVksa dh jksd ¼MSEij½
gok dh ikbi ykbu

1
2
3
4
5

HkV~Vh dk vk/kkj
eSfYVax pSEcj
MkV
VªkbZ
pwYgk

6
7
8
9
10

fpeuh dk Bh;k
fpeuh 
Cyksvj

¶yw dh ukyh

cuZj

11

12

1

2

3

4
5

7

8

9

10
6

1112
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4-2  Vsjh fMtkbu ikWV HkV~Vh %fjD;qijsfVo  bl rjg dh HkV~Vh esa Hkh 
bZa/ku dks tykdj vf/kdre xehZ dk mi;ksx ikWV esa dk¡p idkus@cukus ds 
fy, fd;k tkrk gSA ysfdu blds i'pkr~ tks ¶yw fudyrk gS og Hkh dkQh 
xeZ ¼yxHkx 1000°C½ gksrk gSA

bl rjg dh ikWV HkfV~V;ksa esa ukyh dh yEckbZ yxHkx 35 ls 45 
QhV gh j[kh tkrh gSA vkSj bl ukyh ds chp esa ,d pSEcj cuk;k tkrk gS 
ftlesa ,d lsV fjD;qijsVj ¼Heat Exchanger½ yxk;s tkrs gSaA Cyksvj }kjk 
bu fjD;qijsVj ds Hkhrj gok Hksth tkrh gS tks cuZj rd igq¡prh gSA xeZ ¶yw 
fjD;qijsVj dh ckgjh lrg dks xqtjrk gqvk fpeuh ds fB;s dh rjQ tkrk 
gSA bl izfØ;k esa fjD;qijsVj ¶yw dh dkQh lkjh xehZ lks[kdj ml xehZ ls 
vius vUnj ls xqtjus okyh rktk gok dks xeZ dj nsrk gSA bl rjg gesa 
cuZj ij yxHkx 550°C rd dh vf/kdre xeZ gok fey tkrh gSA tc 
HkV~Vh rS;kj gksrs le; mlesa iwjh xSl vkSj gok pyrh gS rc gok dh xehZ 
FkksM+h de ¼yxHkx 400 °C½ gksrh gSA pwadh ;g gok igys ls gh bruh vf/kd 
xeZ gksrh gS] rks lk/kkj.k ifjfLFkfr esa HkV~Vh dks iwjs rkieku rd igq¡pus ds 
fy, tks bZa/ku yxrk gS mldh [kir de gks tkrh gSA ,d eksVs vuqeku ds 
vuqlkj] gok ds] izR;sd 17°C rkieku ij 1 % izkd`frd xSl bZa/ku dh cpr 
gksrh gSA vr% 550°C dh xeZ gok vkSlru 25 izfr'kr bZa/ku dh cpr dj 
nsrh gSA 

fQjkstkckn esa lokZf/kd dkj[kkuksa esa ikWV HkV~Vh dk iz;ksx gksrk gSA 

fp= 37 % Vsjh fMtkbu fjD;wijsfVo ikWV HkV~Vh
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fp= 39 % ikWV dh la[;k ds vk/kkj ij HkV~Vh ds O;kl dh x.kuk

A

B

C

D1

D
D2

ikWV ds dsUnz

HkV~Vh dk dsUnz

HkV~Vh dh ifjf/k

ikWV 

xVj

ikWV ds chp nwjh

X

Y

F
E

xVj dh Hkhrjh nhokj
xVj dh ckgjh nhokj

ikWV o xVj ds chp nwjh
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ikWV dk O;kl
2 2

38"

1 ;g ckgjh nhokj HkV~Vh dh ifjf/k ij curh gSA 
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vk/kkj
d.kZ

D1D2
2

1.5
2

19.75
X

19.75
Cos   CAD

360°
6

60°
2

360°
12

30
2
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19.75
Cos   CAD

19.75
Cos 60°

19.75
0.5

i‚V dk O;kl + ikWV ds chp nwjh
2 Cos  CAD

1
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Ø0
laa0

ikWV
la[;k

Cos  CAD
¼Cos Vsfcy ls½

1.

2.

3.

4.

5.

6.

6

7

8

9

10

11

60.0°

64.3°

67.5°

70.0°

72.0°

73.77°

0.500

0.438

0.382

0.342

0.309

0.279

0.258

0.238

0.222

0.207

0.195

75.0°

76.2°

77.15°

78.0°

78.75°

12

13

14

15

16

7.

8.

9.

10.

11.

 CAD
Ø0
laa0

ikWV
la[;k

Cos  CAD
¼Cos Vsfcy ls½ CAD

i‚V dk O;kl + ikWV ds chp nwjh
2 Cos   CAD

1

2 
32 + 1.5

0.258
1

0.258
1

2
Y

2
38
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VªkbZ

fp= 40 % ikWV HkV~Vh ds Q'kZ ij xVj ¼¶yw gksy½

¶yw dh ukyh

fpeuh dh vksj

ifjf/kxVj

pwYgk

Q'kZ
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4

<

12 x 12
32 x 32
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Ø0
laa0

xeZ djus 
dh nj

(°Cg/Hr)

1.

2.

3.

4.

5.

6.

le; 
¼?k.Vs½

HkV~Vh dk
rkieku
(°Cg)

dqy le; 
¼?k.Vs½

4

3

6

4

10

10

25

40

48

60

25 +

100

220

508

748

998 

25

65

113

173

198 +

iw.kZ rki gksus rd 1400 rd 10 fnu yxHkx 
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fjD;wijsVj lsV

fp= 42 % gok dh ikbi ykbu dk js[kkfp=

fpeuh dks 

cuZj dks ¼xeZ gok½

HkV~Vh ls 

¶yw

xsV okWYo

gok
¶yks
ehVj

Cyksvjizs'kj
xst+

xsV 
okWYo

GV3 PG1 AFM GV1,2 FP1,2

B1,B2

fp= 41 % xSl fLdM dk ykbu Mk;xzke

V1 V2

V3

V4

PG1 PG2
PRV

FM

x
Sl
 e

hV
j 
l
s 

cu
Zj 
d
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fjD;wijsVj pSEcj ds <Ddu

fjD;wijsVj ds <Ddu

fp= 43 % fjD;wijsVj o fjD;wijsVj pSEcj ds <Dduksa dk js[kkfp=

¶yw 
HkV~Vh ls

¶yw 
fpeuh dh 

rjQ

5- MSEij %
VSjh dh ikWV HkfV~V;ksa 

esa dqy pkj MSEijksa dk 
izko/kku fd;k x;k gSA buesa 
ls ,d MSEij dks ge LØw jkWM 
ds }kjk Åij o uhps mBk 
vFkok fxjkdj ¶yw ds 
fu"iknu dks fu;af=r djrs 
gSaA bl MSEij dks  fpeuh ds 
Bh;s ¼csl½ ls 2&3 QhV  
igys ¶yw dh ukyh ij yxkrs 
gSaA

,d LFkk;h MSEij dks 
ckbZikl ukyh dks cUn djus 
ds fy, yxkdj j[krs gSaA 
rkfd ;gk¡ ls ¶yw u fudysA 
;k fu;af=r :i ls fudysA 
ftlls vf/kdre fjD;wijsVj 
pSEcj ls gksdj fpeuh dh 
rjQ tk;sA nks MSEijksa dh 
txg fjD;wijsVj ds Bhd 
igys vkSj ckn esa cuk dj 
j[kh tkrh gS vkSj ,d MSEij 
Hkh cukdj j[kk tkrk gSA fp= 44 % fpeuh ds ikl LØw jkWM MSEij

fpeuh

fpeuh dk
Bh;k

ukyh

MSEij

LØw jkWM
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fp= 45 % VSjh ikWV HkV~Vh esa MSEijksa dh fLFkfr

D1

D2

D3 D4

fpeuh

LØw jkWM
MSEijMSEijMSEij

MSEij
ckbZikl     ukyh

fjD;wijsVj 
pSEcj

HkV~Vh

VªkbZ

fp= 46 % HkV~Vh ds Åij dk IysVQkeZ 
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680
60

910
80

1135
100

11.333 + 11.375 + 11.350
3

34.058
3
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Ø0 laa0 Ø0 laa0
xSl ¶yks
¼m³/Hr½

xSl ¶yks
¼m³/Hr½

gok ¶yks
¼m³/Hr½

gok ¶yks
¼m³/Hr½

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

10

20

30

40

45

50

55

60

65

70

75

80

85

90

95

100

105

110

115

120

113.5

227.0

340.5

454.0

510.75

567.5

624.25

681.0

737.75

794.5

851.25

908.0

964.75

1021.5

1078.25

1135.0

1191.75

1248.5

1305.25

1362.0



fp= 47 % HkV~Vh ds vUnj dk ncko

A lgh fLFkfr

B vf/kd ncko

C v/;kf/kd ncko

D de ncko dh fLFkfr

ikWV HkV~Vh eSfYVax pSEcj

MkWV

cuZj

[kEcs

<Ddu
lwjk[k

ykS@yiV
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fp= 48 % ikWV HkV~Vh ds xVj

1

2

3 4

5

6

7

8

910

11

12
fpeuh

MSEij MSEijMSEij

MSEij
ckbZikl ukyh

VªkbZ

HkV~Vh dk Q'kZ

xVj
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rkjh[k      % ------------------------- xSl ehVj dk xq.kkad     % -----------------------
csyu HkV~Vh >ksadk le;    % ------------------------- csyu HkV~Vh cUn le;    % ------------------------
fldkbZ HkV~Vh >ksadk le;   % ----------------------- fldkbZ HkV~Vh cUn le;   % -----------------------
dke 'kq: gksus dk le;    % ------------------------ dke cUn gksus dk le;   % -----------------------
rfy;k HkV~Vh 1 >ksadk le; % ------------------------ rfy;k HkV~Vh 1 cUn le; % -----------------------
rfy;k HkV~Vh 2 >ksadk le; % ------------------------ rfy;k HkV~Vh 2 cUn le; % -----------------------
rfy;k HkV~Vh 3 >ksadk le; % ----------------------- rfy;k HkV~Vh 3 cUn le; % -----------------------
rfy;k HkV~Vh 4 >ksadk le; % ----------------------- rfy;k HkV~Vh 4 cUn le; % -----------------------
ikWV cnys tkus dk fooj.k % ----------------------------------------------------------------------------------------------
ukyh ds dku lQkbZ fooj.k % ----------------------------------------------------------------------------------------------
fjD;wijsVj lQkbZ dk fooj.k % ----------------------------------------------------------------------------------------------

F 1a
¼xSl@?k.Vk½

G
¼eq[;
ehVj
jhfMax½

le;
Ø0
laa0 T 1 T 2 T 3 T 4 T 5

F 1b
¼xSl@?k.Vk½ F 2 fVIi.kh

1

2

3

4

5

6

7

07:00AM

08:00AM

09:00AM

10:00AM

11:00AM

12:00PM

01:00PM
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igyh
HkjkbZ
¼le;½

nwljh
HkjkbZ
¼le;½

rhljh
HkjkbZ
¼le;½

jax
dk

fooj.k

;fn
HkjkbZ 
fcyEo 
ls gq;h

rks mldk
dkj.k

ikWV
Øekad

Ø0
laa0

1

2

3

4

5

6

7

8

9

10

11

12

rkjh[k      % -------------------------
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5- dk¡p dh pwM+h dk mRiknu

vc rd geus dPps eky dk feJ.k cukuk] mls fi?kykdj dk¡p 
cukuk lh[kkA vc ml fi?kys gq, dk¡p ls pwM+h cukuk lh[ksaxsA

,d eqyk;e rkj dks ,d csyu ij yisVas rks rkj dk xksy NYyk cu 
tk;sxkA ftlds fljs [kqys gq;s gksaxsA mu [kqys fljksa dks tksM+ ns arks iwjh pwM+h 
cu tk;sxhA ysfdu bl rjg ,d&,d pwM+h cukus esa cgqr le; yxsxkA 
vr% mRiknu c<+kus ds fy;s ,d eqyk;e esVy ds yEcs rkj dks ;fn ,d 
csyu ij yisVsaA rks rkj dh fLçax tSlh cu tk,xhA bl fLçax dks ,d dSaph 
ls ,d lh/kh ykbu esa dkV nsa rks ;g fLçax] NYyksa esa cny tk,xhA bu 
NYyksa ds eq¡g [kqys gq, gksaxs tks ,d nwljs ds lkeus ugha gksaxsA ;fn bu [kqys 
fljksa dks ,d lh/k esa feykdj tksM+ nsa] rks ;g pwM+h ds vkdkj esa cny 
tk,axsA bl pwM+h dk uki ¼Hkhrjh O;kl & inner diameter½ csyu dh eksVkbZ 
ij fuHkZj djsxk vkSj bldh eksVkbZ] rkj dh eksVkbZ ij fuHkZj djsxhA cl 
;gh dke dk¡p dh pwM+h cukus esa djrs gSaA ftl uki dh pwM+h cukuh gksrh gS] 
ml vkdkj ds csyu dks ysrs gSaA rFkk dk¡p dk rkj cukdj bl csyu ij 
yisVrs gSaA bl iwjs dke esa ekuoh; es/kk ¼Skill½ tqM+h gqbZ gSA fcuk blds 
cgqr vPNh xq.koÙkk dh pwM+h dk cuuk vHkh rd rks laHko ugha gSA 

njvly Hkêh ds vanj] i‚V esa] fi?kyk gqvk dk¡p 'kgn ds leku 
xk<+k rjy :i esa vkSj csgn xeZ gksrk gSA blesa tc LVhy dh lfj;k 
Mqcks;saxs rks ;g lfj;kds Nksj ij yx tk,xkA bls ;fn ge fpeVh ls 
idM+dj [khapsaxs rks ;g bykfLVd dh rjg ls [khaprk pyk tk,xkA vkSj 
cgqr eqyk;e rkj ds :i esa vk tk,xkA dk¡p dh [kkfl;r ;g gS fd] ;s gok 
yxrs gh B.Mk gksus yxrk gS vkSj dBksj dk¡p cu tkrk gSA blls igys ;g 
B.Mk gks vkSj dBksj gks] bls ,d csyu ij yisVdj fLçax cuk ysrs gSaA bl 
rjg] xje dk¡p dk ,d leku eksVkbZ dk rkj cukuk vkSj csyu ij yisVus 
rd ;g BaMk uk gksA ;g ,d dyk gS ftldk ge vkxs ftØ djsaxsA

fl)karu bl çfØ;k dks crkuk ftruk vklku gS] bldk 
fØ;kUo;u mruk gh my>k gqvk gSA 

O;ogkfjd :i ls lcls igys ;g r; djuk gksrk gS fd dSlh pwM+h cukuh 
gSA ̂dSlh pwM+h^ ls eryc gS fd]

5-1- pwM+h mRiknu dk fl)kar % 
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1- bldk ̂'ksi* ;kfu blds rkj dk vkdkj dSlk gksxk\
2- bldk uki D;k gksuk pkfg,\
3- ;fn dbZ jaxksa ds xeZ dk¡p feykdj gekjs vk/kkjHkwr ¼Basic½ xeZ dk¡p ij 
jaxhu /kkfj;ksa dh fMtkbu cukuh gS rks oks dkSu lh gksuh pkfg,\

vkxs fn;s x;s ¶yks&pkVZ ds ek/;e ls pwM+h mRiknu dh izfØ;k ljy rjhds 
ls le>k;h x;h gSA  

5-2- pwM+h mRiknu dh izfØ;k dk ¶yks&pkVZ %

HkV~Vh 
dPpk ikWV

ikWV dqyheSu

fi?kyk dk¡p ,d= djuk

rfy;k HkV~Vh
¼,d dk¡p ij vU; dk¡p dh ijrsa yxkuk o ykse dk vkdkj nsuk½

fldkbZ HkV~Vh
¼ykse dk iqu% rkiu {Re-Heating} djuk½

csyu HkV~Vh
¼xeZ ykse ls rkj [khapdj dk¡p dh fLiazx cukuk½

dVkbZ?kj
¼dk¡p dh fLiazx ls ,d&,d NYys dks vyx djuk½

l/kkbZ o tqM+kbZ 
¼dk¡p ds NYyksa ds dVs fljs ,d lh/k esa ykuk o tksM+uk½

ltkoVh dk;Z&1
¼eq<+kbZ] f?klkbZ] dVkbZ ds fu'kku] lksus dk ikuh½

ltkoVh dk;Z&2
¼/kkfRod ikWfy'k] yLVj] dPps jax] dqN vkdkj fpidkuk½

idkbZ HkV~Vh
¼Å"ek ds iz;ksx ls dk¡p dh lrg pedkuk½

vc pwM+h iguus gsrq rS;kj gSA 

pwM+h mRiknu dk ¶yks&pkVZ

dPpk eky Hkaxkj

cSp cukuk

ikWV HkV~Vh
¼vksiu ikWV HkV~Vh] tkikuh ikWV HkV~Vh½ 

VSad HkV~Vh
¼Ms&VSad HkV~Vh] dUVhU;wvl VSad HkV~Vh½

xSl gok
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tSlk fd ¶yks pkVZ esa fn[kk;k x;k gS fd lcls igys dPps eky ds 
jlk;uksa vkSj Hkaxkj dk ,d cSp (Batch) LeSYVj  cuk nsrs gSaA mls 
Qk;jeSu vksiu ikWV HkV~Vh esa ,d ikWV esa Hkj nsrs gSaA HkV~Vh dksbZ lh Hkh gks 
ldrh gS ijUrq D;ksafd fQjkstkckn esa pwM+h lcls T;knk vksiu ikWV HkfV~V;ksa 
ij cukbZ tkrh gS blfy, ge bldk gh mnkgj.k ysdj le>rs gSaA HkV~Vh esa 
jkr Hkj idkbZ vkSj jklk;fud fØ;kvksa ds ckn lqcg ds le; fi?kyk gqvk 
dk¡p rS;kj feyrk gSA bl dk¡p dh Åijh lrg dh lQkbZ djus ds ckn  
yksgs vFkok LVhy dh jkWM ¼LFkkuh; Hkk"kk esa bls yfc;k ;k lfj;k dgrs gSa½ 
ds lgkjs ^xqYyh okys* ikWV esa ls fudkyuk 'kq: djrs gSaA ?kq.Mh o ccy 
cukus ds ckn] ;fn gesa xeZ dk¡p dh dqN fMtkbusa cukuh gS rks rfy;k 
HkV~Vh esa vyx rjg ;k jax ds dk¡p xeZ djds fi?kyk ysrs gSa vkSj mudks 
^cRrhokyk* yfc;k ij yxs dk¡p ij ijr ds :i esa yxk ysrs gSaA vkSj iqu% 
bls ikWV esa Mqckdj blij vkSj fi?kyk dk¡p p<+k ysrs gSaA yfc;k ij yxs 
bl dk¡p dks ̂ykse okys* [kqjih tSls vkStkj dh lgk;rk ls ,d vkdkj nsrs 
gSa] ftls ykse dgrs gSaA ;gk¡ rd vkrs&vkrs yfHk;k ds fljs ij ,d= ;g 
dk¡p dh ykse B.Mh gksus yxrh gSA vr% bldks ,d fldkbZ HkV~Vh esa ̂xykbZ 
okys o fldkbZ okys* }kjk iqu% xeZ fd;k tkrk gSA ;gk¡ ls bl xeZ ykse dks 
^B.Mh cRrh okyk* ys tkdj csyu HkV~Vh ij rkjdl ¼rkjokyk½ dks ns nsrk 
gSA ;g rkjdl bl ykse ls xeZ dk¡p dk ,d rkj [khapdj ?kwers gq;s csyu 
ij vVdk nsrk gS vkSj ̂lgybZ;s* dh lgk;rk ls ,d dk¡p dh ,d fLizax lh 
cuk nsrk gSA ;gk¡ csyu e'khu dks ̂gRFks okyk* fu;af=r djrk gSA tc dk¡p 
dh fLizax cu tkrh gS rks ̂eqfB;k* ykse dh yfc;k dk rkj dkV nsrk gSA vkSj 
fLizax dks ?kwers gq;s csyu ds ,d fljs dks mBkdj ml ij ls mrkj ysrk gSA 
bl rjg ls cuh gq;h dk¡p dh fLizax dks ,d ̂MEij* ¼yksgs dh cM+h lh Vsª½ esa 
,d ds Åij ,d j[krk tkrk gSA bl rjg ls j[kus ij bu dk¡p dh fLizaxksa 
dh ,uhfyax vius vki gks tkrh gSA bu MEijksa dks mBkdj dVkbZ ?kj esa ys 
tk;k tkrk gSA tgk¡ dVb;k] iqjkb;k] fxub;k vkfn yksx feydj bu dk¡p 
dh fLizaxksa dks ,d&,d NYys esa dkVdj vyx dj ysrs gSa vkSj eksVkbZ ds 
fglkc ls NkaV ysrs gSaA fQj budks fxurh ds fglkc ls ck¡/kdj j[k nsrs gSa 
ftUgsa rksM+s dgrs gSaA bruk dk;Z pwM+h cukus ds dkj[kkus esa gh gksrk gSA ;gk¡ 
ls bu rksM+ksa dks vkxs ds dk;Z ds fy, dkj[kkus ds ckgj ys tk;k tkrk gSA

bl rjg ls vyx&vyx fd;s x;s pwM+h ds NYys esa mlds dVs gq;s 
fljs ,d&nwljs ds lkeus ugha gksrs gSaA rks lcls igys budks lh/kk djds 
vkeus lkeus fd;k tkrk gSA LFkkuh; Hkk"kk esa bls l/kkbZ dgrs gSaA blds 
ckn bu nksuksa dVs gq, fljksa dks xeZ djds vkil esa tksM+ fn;k tkrk gSA ;g 
dke LFkkuh; Hkk"kk esa tqM+kbZ dgykrk gSA vc pwM+h dh ,d iwjh fjax cudj 

(Smelter)
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rS;kj gks tkrh gSA bl rjg ls rS;kj pw+M+h dks ^idkbZ HkV~Vh* esa Å"ek ds 
iz;ksx ls pednkj cuk fy;k tkrk gSA ;g pwM+h cktkj esa fcdus vkSj fL=;ksa  
}kjk gkFkksa esa igus tkus ds fy, vc rS;kj gSA 

dqN pwfM+;ksa dks idkbZ HkV~Vh ij u Hkstdj bu rS;kj pwfM+;ksa ij  
fofHkUu rjg ds ltkoVh dk;Z fd;s tkrs gSaA vkSj fQj t:jr ds vuqlkj 
pwfM+;ksa dks idkbZ HkV~Vh ij idkus ds fy, Hkst fn;k tkrk gSA 

;gk¡ mRiknu izfØ;k tkuus ls igys dqN phtksa dks le> ysrs gSaA 
pwM+h dh eq[;r% Ng 'ksi gksrh gSaA ;kfu pwM+h ds rkj ds eq[;r% Ng vkdkj 
gksrs gSaA 

1- xksyk % bl rjg dh pwM+h ds rkj dk Å/kZokdkj dkV ¼Cross Section½ 
ysa rks ;g fcYdqy xksy gksrk gSA 

2- frdksuh % ;fn blds rkj dk Ø‚l lsD'ku ysaxs rks ;g frdksus vkdkj 
dk feysxkA 

3- pkSisyk % blds rkj dk Ø‚l lsD'ku ysus ij pkSdksj ;k vk;rkdkj çkIr 
gksxkA ¼fp= 49 : 3a, 3b, 3c½

4- fujkyh % bldk Ø‚l lsD'ku ;wa lef>;s fd rhu rjQ ls likV o Åij 
dh rjQ mHkjk gqvk xksy ¼fp=kuqlkj % fp= 49 : 4½ gksxkA

5- iukyh % blesa xeZ dk¡p ds rkj ds Åij dh rjQ] ,d ukyh tSlh gksrh 
gS] tSlh fd fp= 49 : 5 esa n'kkZ;k x;k gSA 

6- caVSek %  bldk Ø‚l lsD'ku Hkh fp= fp= 49 : 6 esa fn[kk;k x;k gSA ;s 
xeZ dk¡p ds dbZ rkjksa dks caV dj cukbZ gqbZ jLlh tSls vkdkj dk gksrk gSA

buds vykok Hkh vusd vyx&vyx vkdkj o vk—fr ds rkj Hkh 
le;&le; ij cuk;s tkrs jgs gSaA ijarq lokZf/kd yksdfç; cukoV ;gh Ng 

5-3- pwM+h ds rkj ds vkdkj %

1 2 3a 3b 4 5 63c

fp= 49 % pwM+h ds rkj ds vkdkj
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gSaA
i‚V esa ,d gh jax dk dk¡p curk gS rks mlls rks ,d gh jax dh 

pwM+h cusxhA ijarq ;fn ge ,d i‚V ls dk¡p ysdj] mlds Åij nwljs i‚V ls 
nwljs jax dk dk¡p ysdj yxk;sa vkSj fQj rkj [khapsA rks nks jax ds jaxhu 
dk¡p dh pwM+h cusxhA blh rjg ls ge ;fn vU; i‚Vksa ls Hkh dk¡p ysdj bl 
igys dk¡p ij yxk;sa rks dbZ jaxksa ds dk¡p dh pwM+h cu tk,xhA ;g xeZ 
dk¡p dks vyx&vyx rjg ls MsdksjsV djuk gqvkA ge blds ckjs esa vkxs 
vkSj vf/kd tkusaxsA ,slk djus ds fy, jaxhu dk¡p dks vyx&vyx i‚V ls 
ysrs gSaA 

dbZ ckj] ;k dgsa fd vf/kdrj] bl dke ds fy,] igys ls cus jaxhu 
dk¡p ftls phi&phUgk dgrs gSa] dks ysrs gSA bldks ,d cgqr NksVs i‚V] 
ftls LFkkuh; Hkk"kk esa ̂rfy;k^ dgrs gSa] esa Mkydj ̂rfy;k Hkêh^ esa xykdj 
xeZ fMtkbu cukus ds fy, bLrseky djrs gSaA 

bl rjg dh fMtkbuksa dks yksdfiz; O;kikfjd uke fn, tkrs gSaA  
;s uke le;&le; ij cnyrs jgrs gSaA ;s uke bu fMtkbuksa dks vklkuh ls 
;kn djus ds fy, gksrs gSaA tks fd cgqr tYnh gh lHkh dkjhxjksa dks ;kn gks 
tkrs gSaA dqN uke gSa tSls es?knwr] Mksfj;k] js'ke] xqykc] pkSisyk vkfnA

1- ,d jax ds dk¡p dh iwjh ykse ij nwljs jax ds dk¡p dh /kkfj;k¡ yxkukA 
;g /kkfj;k¡ ,d ls ysdj pkj ;k ikap rd gks ldrh gSA bu /kkfj;ksa esa Hkh 
,d gh ;k vyx&vyx jaxksa dk ç;ksx fd;k tk ldrk gSA

2- ,d jax ds dk¡p dh dqN ek=k ysdj ykse cukdj ml ij nwljs jax dh 
,d ;k vf/kd /kkfj;k¡ cukuk vkSj Åij ls VªkalisjsaV lQsn dkap dh ijr 
p<+kdj ysUl bQsDV dh fMtkbu cukukA 

3- ykse ds vk/kkj (base) okys iSy (surface) ij iwjs esa phUgk yxkdj 
mijksä rjg ls /kkjh ;k flaxy dyj dh pwM+h cukukA ;g tks phUgk csl gS] 

5-4- xeZ dk¡p ds rkj dh fMtkbusa %

fp= 50 % pwM+h ds fujkyh vkdkj ds rkj esa n'kkZ;h x;h xeZ fMtkbusa
1 2 3 4 5 6
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oks dk¡p ds jaxksa dks vkSj mHkkj nsrk gSA
4- bu lHkh rjhdksa ds vyx&vyx bLrseky ls ;k la;kstu (Combination) 
ls cgqr gh [kwclwjr fMtkbu rFkk 'ksi rS;kj gksrh jgrh gSaA 

5- g‚V Msdksjs'ku dk ,d rjhdk ;g Hkh gS fd] eqB~Bk cukrs le; jlk;uksa 
dk fNM+dko (Chemical Spray) djds yLVj dh ijr p<+k nh tk,A

6- lksfM;e ;k iksVSf'k;e lkbukbM dks fi?kys gq, dk¡p esa QsaVdj ykse ij 
yxkus ls js'ke tSlh ped vkrh gSA 

blls igys ge vkSj vkxs pysa] ;gk¡ dh dk;Z i)fr dks Hkh le> 
ysrs gSaA ;s dk;Z fQjkstkckn esa dqVhj m|ksx ¼Small Scale) ds :i esa 'kq: 
gqvk FkkA vkSj vkt Hkh bldk Lo:i y?kq m|ksx okyk gh gSA ;gk¡ ekfyd 
yksx [kqn gh bl dke ds tkudkj gksrs gSaA vkSj viuh enn ds fy, de ls 
de LVkQ j[krs gSaA fQj Hkh eq[; deZpkfj;ksa esa] 

1- ,d çksMD'ku eSustj og O;fDr tks ekfyd ds dgs vuqlkj pwM+h dh 
lkbt] fMtkbu o eksVkbZ vkfn cuokrk gSA vkSj dkj[kkus ds iwjs mRiknu 
lEcfU/kr dk;Z ds fy, ftEesnkj gksrk gSA 
2- ,d LesYVj tks dk¡p dh DokfyVh vkSj jax ds fglkc ls dk¡p fefDlax dks 
cuokrk gS rFkk mlesa fdruk dySV ;k Hkaxkj ¼Cullet - Brocken Glass½ 
Myokuk gS] ;g Hkh r; djrk gSA 
3- nks equhe v‚fQl esa fglkc fdrkc ds fy,A
4- nks equhe çksMD'ku dk fglkc j[kus ds fy,A
5- nks dkfjans vU; dk;ksaZ ds fy,A
6- ,d pijklhA
7- rhu xsVeSuA
8- ,d Qk;jeSuA 
9- rhu lgk;d Qk;jeSu ¼izfr 8 ?k.Vk ikyh½A
   ¼dqy feykdj rhu ikfy;ksa gsrq Qk;jeSu ds ukS lgk;d j[kus gh gksrs gSa½

çksMD'ku eSustj dh ,d ;ksX;rk ;g gS fd] og vPNk vkSj T;knk 
ls T;knk çksMD'ku djok ldsA ;g ;ksX;rk mls mlds rtqcsZ ls gh feyrh 
gS vkSj mlds fy, mldk i<+k fy[kk gksuk t:jh ugha gSA eSustj] QSDVjh esa 
lcls T;knk osru ikus okyk O;fä gSA yxHkx ? 50]000 ls ? 1]25]000 çfr 
ekg rd ikus okyk O;fä gSA

5-5- pwM+h dkj[kkuksa dh dk;Z i)fr %
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dkj[kkus esa cuus okyh pwM+h ds çdkj] dke vkSj QSDVjh esa pyus 
okyh txg ds fglkc ls la[;k de Hkh gks ldrh gSA ,d lk/kkj.k dkj[kkus 
esa vkSlru 14 ls 19 dkexkj çfr csyu rd gks ldrs gSaA

eSustj ds ekrgr iwjh çksMD'ku Vhe vkrh gSA bl Vhe esa rkj 
okyk] xqYyh okyk] ccy esdj] rfy;k okyk] fldS;k] yfc;k okys vkfn 
yksx gksrs gSaA ;s lHkh nSfud osruHkksxh gksrs gSaA dksf'k'k dh tkrh gS fd tks 
O;fä dkj[kkus esa mijksä dke ds fy, j[ks tk,a] og] jkst dke ij vkrs 
jgsaA ijUrq ;fn dksbZ ugha vkrk gS] rks mldh txg ij nwljk O;fä cktkj 
ls cqyk fy;k tkrk gSA ;g cktkj] tgk¡ le; ij okafNr vkneh fey tkrs 
gSa] mls eaMh dgrs gSaA ;s fcYdqy cM+s 'kgjksa esa fdlh&fdlh pkSjkgs ij yxus 
okys ml cktkj dh rjg gksrk gS tgk¡ ij ?kj cukus okys etnwj o feL=h 
feyrs gSaA 

12 i‚V dh Hkêh ij ik¡p ;k Ng csyu lsV pyk, tk ldrs gSaA gj 
csyu lSV ij mijksä dkexkj ;kuh ccy okys ls ysdj yfc;k okys rd 14 
ls 19 vkneh yxrs gSA ;fn ik¡p csyu gS rks] 70 ls 95 vkneh vkSj ;fn Ng 

,d csyu e'khu lsV ij
vf/kdre dkjhxjksa dh lwph

xqYyh okyk%           1
ccy 
?kq.Mh okyk%             2
cÙkh okyk%               1
dk¡p lQb;k%            1
ykse esdj%             1
ykse fldb;k%             2
ykse iSy okyk%              1
B.Mh cRrh okys%             6
rkj okyk@rkjdl%         1
lgyb;k%                 1
eqfB;k@eqB~Bk fn[kkus okyk%  1
e'khu okyk%           1
?kq.Ms okyk%            1
dqy%                   22

okyk%              2
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csyu gS rks] 84 ls 114 vkneh yxrs gSaA bu yksxksa dks ikuh fiykus vkfn ds 
fy, Hkh yxHkx nks vkSj vkneh yxrs gSaA eSustj brus lc vknfe;ksa ds 
bartke ds fy, nks ;k rhu lgk;d Hkh j[krk gS ftUgsa ^txS;k^ dgrs gSaA 
njvly dk¡p o pwM+h mRiknu dk dke cgqr xje okrkoj.k esa gksrk gSA 
dqN n'kd igys rd ;g dke jkr 12%00 cts ls lqcg 8%00 cts rd gksrk 
FkkA rc eSustj ds lgk;d] okafNr deZpkfj;ksa dks muds ?kjksa ls txkdj 
ykrs FksA blfy, mudk uke txS;k iM+ x;kA orZeku esa çksMD'ku dk le; 
rks cny x;k gS] ijarq budk uke ogh iqjkuk pyk vk jgk gSA

pwM+h ds mRiknu esa dk;Z djus okys dkexkjksa dks pkj Jsf.k;ksa esa 
ck¡Vk tk ldrk gSA 

1- vfr dq'ky dkjhxj % rkj okyksa dks bl Js.kh esa j[kk tkrk gSA budks 
vU; lHkh dkjhxjksa ls vf/kd esgurkuk fn;k tkrk gS] yxHkx ?900 ls  
1100 çfrfnuA blds vykok budks mRiknu ds dqN y{; fcUnq izkIr djus 
ij bZuke Hkh fn;k tkrk gSA 

2- dq'ky dkjhxj % bl Js.kh esa xqYyh okys] cRrh okys] fldb;k] eqfB;k] 
e'khu okys vkfn tSls yksx gksrs gSaA budk nSfud esgurkuk yxHkx ? 600 
ls ? 650 gksrk gSA

3- v/kZ dq'ky dkjhxj % bl Js.kh esa vkus okys dkjhxj gSa] ?kq.Mh okys] 
ccy okys] ykse esdj] iSy okys vkfnA budks yxHkx ? 500 çfrfnu feyrs 
gSaA

4- vdq'ky dkjhxj % B.Mh cRrh okys] xykbZ okys] ikuh okys] Hkaxkj okyh 
vkfn yksx bl Js.kh esa vkrs gSaA ljdkj us tks U;wure etnwjh r; dh gS] 
budks ogh nh tkrh gS] ? 350 ls ? 400 nSfudA

uksV% mijksDr lHkh Jsf.k;ksa dk nSfud esgurkuk vHkh 2023 dk gSA 
le;&le; ij blesa c<+ksRrjh gksrh jgrh gSA

eSustj ds ekrgr çksMD'ku Vhe us csyu Hkêh ij pwM+h ds fy, dk¡p 
dh fLçax cuk nhA vc bls vyx&vyx djus ds fy, ,d vkSj Vhe gksrh 
gSA tks çfr csyu ¼8 ?kaVs dh MîwVh ij½ 750 eqB~Bs dkVdj vf/kdre 
yxHkx 500 rksM+s cukrh gSA bl Vhe esa ,d dVb;k&NaVb;k] 
fxub;k&iqjb;k vkSj isVh okys gksrs gSaA vkt&dy ikap csyu ij yxHkx 

?
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4000 rksM+s vf/kdre cuk;s tkrs gSaA budks dkVdj rksM+s cukus ds fy, rhu 
vknfe;ksa dh vkB lsV dVb;k dh Vhe yxsxhA ftudks çfr lsV ? 1200 
çfrfnu fn;s tkrs gSaA dkj[kkus dk dke ;gha [kRe ugha gks tkrkA NaVb;k us 
lgh rksMs NkaVs o fxub;k us lgh fxudj rksM+s cka/ks ;k ugha] bls pSd djus 
ds fy, ,d lqijokbtj gksrk gSA

dk¡p dh fLçax ds NYys lh/ks djds tksM+us ds fy, tks l/kb;s o 
tqMb;s ;s dke djrs gSa muds ?kj fHktokus dk dke dkj[kkus dh rjQ ls 
fd;k tkrk gSA bldk fglkc fdrkc j[kus ds fy, Hkh ,d LVkQ pkfg,A 

tqM+kbZ ds ckn ;g rksM+s fcØh ds fy, rS;kj gksrs gSa] tks T;knkrj 
cuus ls igys gh fcd x, gksrs gSa vkSj v‚MZj ds vuqlkj pwM+h ds xksnkeksa esa 
igqapk fn, tkrs gSaA tks fcds ugha gksrs] os QSDVjh ds LV‚d esa j[ks tkrs gSaaA 
;gk¡ Hkh ,d O;fä LV‚d dk fglkc j[kus ds fy, gksrk gS] ftls LV‚deSu 
dgrs gSaA ,d vkSj LVkQ mRiknu ds le; rksM+ksa ds mRiknu ij utj j[krk 
gSA 

csyu ij pwM+h cukrs le; dqN pwfM+;ka rksM+ha tkrh gS] ugha rks eqëk 
csyu ij ls mrjsxk ughaA dqN pwfM+;k¡ dk;Z djus ds nkSjku vyx&vyx 
pj.kksa esa Lor% gh VwV tkrh gSaA bUgsa le;&le; ij dk;Z LFky ls gVkrs 
jgrs gSaA ;g VwVh gq;h pwfM+;k¡ Hkaxkj ds <sj esa j[k nh tkrh gS ftudks cSp 
cukrs le; bLrseky dj fy;k tkrk gSA blh rjg ls yfc;k ij FkksM+k lk 
dk¡p cpk jg tkrk gSA ftls ?kq.Mk dgrs gSaA bls Hkh yfc;k ij ls rksM+dj 
Hkaxkj ds :i esa bLrseky dj fy;k tkrk gSA yfc;k dks [kkyh djds nksckjk 
ikWV ls dk¡p fudkyus ds fy, bLrseky djrs jgrs gSaaA bl dke esa 
txg&txg dh dk¡p fNVd tkrk gSA lkFk gh dVb;k ds LFkku ij Hkh 
dkQh lkjh Hkaxkj cu tkrh gSA bu lc txgksa ls VwVs gq, dk¡p dks >kM+dj 
o lkQ djds vyx vyx jax dh Hkaxkj ds fu;r LFkku ij j[krs gSaA bl 
dke dks vf/kdrj efgyk,a gh djrh gSaA bUgsa Hkaxkj okyh dgk tkrk gS vkSj 
budh la[;k ikap ls lkr rd gks ldrh gSA ;g dke Hkh Bsds esa fn;k tkrk 
gS vr% buesa ls gh ,d Bsdsnkjuh gksrh gSA ;g lkjh gh Hkaxkj dk¡p cukus esa 
bLrseky gks tkrh gS ;kuh VwVs gq;s d¡kp dk iw.kZr% iqu% mi;ksx ¼Recycle½ 
fd;k tkrk gSA

;g ,d dkj[kkus esa ,d MîwVh dk çksMD'ku dk dke iwjk gks x;kA 

blds lkFk gh lkFk nwljs fnu dh rS;kjh Hkh 'kq: gks tkrh gSA tSls 
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dh tks Hkh i‚V [kkyh gks muesa dPps eky ds feJ.k dh HkjkbZ gksus yxrh gS] 
tks dh vkt gh rkSydj rS;kj fd;k gksrk gSA bl HkjkbZ ds fy, fofHkUu 
jlk;uksa dks rkSydj o vPNh rjg feykdj j[kk tkrk gSA bl dke ds fy, 
LesYVj vkSj fefDlax eSu vyx gksrs gSaA dk¡p ds feJ.k ds lkFk bLrseky 
djus ds fy, Hkaxkj dks Hkh rkSydj rS;kj j[kk tkrk gSA ;g r; djuk 
dkj[kkus ds ekfyd dk dke gksrk gS fd og fdruh fefDlax vkSj fdruh 
Hkaxkj dk bLrseky djsxkA ;gk¡ eq[;r% rhu rjhds pyu esa gS] 
1- ,d i‚V Hkêh ij igyh HkjkbZ fefDlax rFkk nwljh o rhljh HkjkbZ Hkaxkj 
dh gksrh gSA ;kfu fd 50% fefDlax rFkk 50  dk¡p dh VwVuA 
2- igyh o nwljh HkjkbZ fefDlax rFkk rhljh HkjkbZ Hkaxkj dh gksrh gSA ;kfu 
fd 75% fefDlax 25% HkaxkjA
3- rhuksa HkjkbZ fefDlax ;kuh fcuk Hkaxkj ds flQZ jlk;uksa ds feJ.k ls gh 
dk¡p cukukA

Qqy HkjkbZ fefDlax dk dk¡p vPNk curk gSaA 75% fefDlax 25% 
Hkaxkj dk dk¡p Hkh yxHkx Bhd gh curk gSA D;ksafd Hkaxkj Hkh yxHkx blh 
QSDVjh dh ç;ksx gksrh gSA ysfdu 50% fefDlax vkSj 50% Hkaxkj okyksa ds 
dk¡p esa cgqr mrkj&p<+ko gksrk gSA D;ksafd mUgsa dqN Hkaxkj vDlj ckgj ls 
[kjhnuh iM+rh gS] ftlesa jlk;uksa dh ek=k dk lgh irk ugha gksrk gSA 

uksV % pwM+h cukus esa fdruh Hkaxkj cuh bldh x.kuk bl izdkj djsaA
ikWV HkV~Vh esa dqy 8000 fd0xzk0 dk¡p xyk;kA blesa ls 5 izfr'kr ¼;kfu 
yxHkx 400 fd0xzk0½ Hkkx ok"i'khy gksdj gok esa foyhu gks tkrk gSA rFkk  
yxHkx 600 fd0xzk0 dk¡p ikWV esa gh jg tkrk gSA
eryc ikWV HkV~Vh ls dqy dk¡p fudkyk = 8000 - 400 - 600 

= 7000 fd0xzk0 
bl ij phi o phUgk yxk yxHkx 600 fd0xzk0
blfy, ;g dk¡p gks x;k = 7000 + 600 = 7600 fd0xzk0
pwM+h ds rksM+s cukus esa bLrseky dk¡p 5400 fd0xzk0
?kw.Mksa esa 'ks"k cpk dk¡p = 7600 - 5400 = 2200 fd0xzk0
blesa ls yxHkx 2000-2100 fd0xzk0 Hkaxkj izkIr gks tkrh gSA pwafd 
vf/kdrj dkj[kkuksa esa Q'kZ iDds ugha gksrs blfy, 'ks"k 100-200 fd0xzk0 
Hkaxkj ds ckjhd d.k feV~Vh esa fey tkrs gSaA 

jfookj dks pwM+h dkj[kkuksa esa lkIrkfgd vodk'k dk fnu gksrk gSA 
ysfdu Hkêh rks xeZ j[kh gh tk,xh ;kuh xSl rks [kpZ gksxh ghA dqN 
dkj[kkuksa esa ml fnu dk mi;ksx vius i‚V esa ls fLyi fudkyus ds fy, 

%
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dj ysrs gSaA ;kuh oks rS;kj dk¡p ds <sys ¼Lumps½ cukdj j[k ysrs gSaA tks 
yksx 12 ikWV dh HkV~Vh ij ik¡p csyu pykrs gSa oks rks vDlj ,d ikWV esa ls 
izfrfnu fLyi fudky gh ysrs gSaA ;g fLyi mUgha ds ;gk¡ rc dke vkrh gS] 
tc vpkud dksbZ i‚V VwV tkrk gSA ,sls esa fLyi dks tYnh ls fdlh [kkyh 
gq, ikWV esa xykdj os viuk mRiknu iwjk dj ysrs gSaA D;ksafd i‚V VwVus dk 
flyflyk g¶rs esa nks rhu ckj gks gh tkrk gS] rks ;g fLyi muds i‚V ds 
VwVus ls gksus okys mRiknu ds uqdlku dks cpkrh gSA nwljh vkSj ftu 
dkj[kkuksa esa 12 ikWV dh HkV~Vh ij N% csyu pyrs gSa] mUgsa ;gh dke ckgj ls 
phi [kjhndj ;k ?kq.Mksa ls ykSVk ysdj djuk iM+rk gSA ?kq.Mksa ls ykSVk dk 
eryc gS fd pwM+h cukrs le; ckn esa tks ykse ij dk¡p cprk gS mls ?kq.Mk 
dgrs gSaA vkSj mls ,d fu/kkZfjr txg ij ys tkdj rksM+us ds ctk; lh/ks 
,d [kkyh ikWV esa rksM+rs gSaA pwafd ,sls ?kq.Mksa esa yxHkx 400 fMxzh rd dh 
xehZ rc Hkh gksrh gS blfy, oks cgqr tYnh gh xy tkrs gaSA vkSj fi?kyk gqvk 
dk¡p cu tkrs gSaA

;fn fdlh dkj[kkus }kjk lkIrkfgd vodk'k ds fnu fLyi ;k phi 
ugha fudkyrs gSa rks fQj og Hkêh lk/k ysrs gSaA lk/kus dk eryc dk¡p rS;kj 
gksus ds ckn Hkêh dks mruh gh xSl nh tkrh gS tks Hkêh }kjk fd;s tkus okys 
ÅtkZ gzkl dh iwfrZ djrh jgsA ;g yxHkx vf/kdre xSl dh vk/kh gks tkrh 
gSA dkj[kkuksa esa bl rjg cukbZ xbZ phi vkSj fLyi muds ;gk¡ gh mi;ksx esa 
vk tkrh gSA fQj Hkh og cp x;h rks fdlh vkSj dkj[kkus }kjk [kjhn Hkh yh 
tkrh gSA

mijksDr lkjh tkudkjh pwM+h mRiknu dh çfØ;k dks Bhd ls 
le>us esa cgqr lgk;d gksxhA pwM+h dh iwjh mRiknu çfØ;k dks le>us ds 
fy, ge bls VqdM+ksa esa ck¡Vdj fcanqokj le>k,axsA

,d fnu igys gh ;s ;kstuk cukuh iM+rh gS fd dy dSlh pwM+h 
cukuh gSA dSlh pwM+h ls eryc gS fd mlds rkj dk vkdkj] dk¡p dk jax] 
ml ij vU; jaxksa dh fMtkbu vkSj mldk ukiA uki ls eryc ;s gS fd 
pwM+h ds vanj dk O;kl (Inner Diameter) tks fd nks bap ls ysdj <+kbZ bap ds 
chp esa dqN Hkh gks ldrk gS] vkSj NksVk Hkh gks ldrk gSA fdl uki dh 
fdruh pwM+h cuuh gS rFkk pwM+h dh eksVkbZ Hkh D;k gksuh pkfg,] blds fy, 
pwM+h xksnke okyksa ls laidZ fd;k tkrk gSA og viuh t:jr ds fglkc ls 
dkj[kkusnkj dks crkrs gSaA ,d rjg ls ;g mudk vfxze v‚MZj gksrk gSA 

5-6- pwM+h mRiknu dh O;ogkfjd çfØ;k %

5-6-1- igyk fcanq % mRiknu dh ;kstuk o rS;kjh %
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v‚MZj dUQeZ rc gksrk gS tc mldk eky pyuk gksrk gS rc os lSaiy 
ns[kdj ,çwo djds tkrs gSaA

bUgha v‚MZj ds vuqlkj ;k v‚MZj uk feyus ij dkj[kkusnkj vius 
foosd ls r; djrk gS fd dy D;k mRiknu djuk gSA ,d ckj ;g r; gks 
x;k dh D;k&D;k vkSj fdruk cuuk gS rc ;kstuk cukuh gksrh gSA fd 12 
ikWV esa D;k&D;k jax cuus gSa\ dkSu ls ikWV esa dkSu lk jax cukuk pkfg,\ 
jaxhu /kkjh ds fy, fdruk phi vkSj phUgk yxuk gS\;g ;kstuk mRiknu ds 
fy, eSustj rFkk LesYVj dks crkbZ tkrh gSA eSustj mlds vuqlkj dkjhxjksa 
dk bUrtke djrk gSA bl ;kstuk ds vuqlkj gh vxys fnu lqcg fofHkUu 
lgk;d Hkfë;ksa dks xeZ djuk 'kq: djrs gSaA yxHkx 5%00 cts ls ;g çfØ;k 
'kq: dj nh tkrh gS vkSj 7%00 cts rd dkj[kkuk mRiknu ds fy, rS;kj gks 
tkrk gSA
 
uksV % bu lgk;d Hkfë;ksa esa ^fldkbZ Hkêh*] ^csyu Hkêh* ds lkFk lkFk 
^rkfy;k Hkêh* vkSj gSA csyu o fldkbZ Hkêh rks gj rjg dh pwM+h ds mRiknu  
esa pkfg, ghA rfy;k Hkêh izR;sd jax ds dk¡p ds fy, vyx gksrh gSA 
blfy, ;s fdruh la[;k esa vkSj fdruh nsj rd pysaxh] ;g v‚MZj ds fglkc 
ls eSustj r; djrk gSA

LesYVj Hkh ;kstuk ds vuqlkj ls gj ikWV dh HkjkbZ dk feJ.k 
cuokrk gS vkSj ml feJ.k dks ,d LFkku ij vyx&vyx Vsª esa j[kokrk gSA 
bu ij D;k&D;k jax cusxk vkSj fdl ikWV esa HkjkbZ gksxh\bldk lans'k 
izR;sd Vªs ij fy[kk gksrk gSA ftlls og Qk;jeSu dks crkdj tkrk gSA lkFk 
gh dkSu lk vkSj fdruk ?kq.Mk ;k Hkaxkj Mkyuk gS ;s Hkh crk dj tkrk gSA 
LesYVj bl feJ.k dks vius lgk;d fefDlaxeSu ls djokrk gSA ;g Bsds ij 
gksus okyk dke gS blfy, oks bl dke dks dj ds pys tkrs gSaA Qk;jeSu o 
muds lgk;d lHkh ikWV esa 'kke dks HkjkbZ djds lqcg 7%00 cts rd eSustj 
ds crk, vuqlkj Hkêh dks rS;kj dj nsrs gSA vkSj lqcg 5%00 cts ds yxHkx 
vU; lgk;d HkfV~V;ksa esa Hkh >kSadk ¼xSl o gok 'kq: djds pykuk½ Mkydj 
xeZ djus yxrs gSaA vc dkj[kkuk çksMD'ku ds fy, rS;kj gSA

ykse ,d NksVk lk 'kCn gS ijarq bls cukus vkSj rS;kj djus ds fy, 
dbZ pj.kksa esa dke gksrk gSA

5-6-2- nwljk fcanq % ykse cukdj rS;kj djuk % 
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a. igyk pj.k % xqYyh mBkdj ?kq.Mh o ccy cukuk &
eSustj ds funsZ'kkuqlkj yksgs dh ½^^ O;kl dh 6½ QhV ls 7 QhV 

yEch lfj;k ¼yfc;k½ ds ,d fljs dks xeZ djrs gSaA fQj Hkêh esa j[ks] rS;kj 
ikWV esa Mqcksdj bl ij dk¡p dh ,d NksVh ek=k 50 ls 100 xzke ds yxHkx 
yisV ysrs gSaA bl dk¡p fyiVh lfj;k dks ?kq.Mh okys dks nsrs gSaA ?kq.Mh okys 
bl lfj;k dks ?kqekrs gq;s bl ij yxs dk¡p dks FkksM+k B.Mk djrs gSaA rks ;g 
dk¡p lfj;k ij vPNh rjg ls fpid tkrk gS vkSj ,d ?kq.Mh tSlh cu tkrh 
gSA lkFk gh ;g ikWV esa ls xeZ dk¡p dk vkSj vf/kd otu mBkus ds fy, 
rS;kj gks tkrh gSA

uksV % vkSlru 2¼" uki dh pwM+h cukus ds fy, ,d ykse dk otu yxHkx 1 
fd0xzk0 ls 1¼ fd0xzk0 j[kk tkrk gSA bruk lkjk dk¡p ,d ckj esa gh 
lfj;k ij ysaxs] rks xeZ dk¡p lfj;k ij ugha #dsxkA vkSj tehu ij Vid 
tk,xkA blfy, igys ?kq.Mh cukrs gSa] fQj FkksM+k cM+k ccy cukrs gSaA blds 
Åij 400 ls 600 xzke dk¡p ysrs gSaA bl rjg pkj&ik¡p ckj esa iwjh ykse ds 
cjkcj dk¡p yisV fy;k tkrk gSA 

b. nwljk pj.k %
?kq.Mh] ccy ij dk¡p dh nwljh ijr yxHkx 400 ls 600 xzk0 dh 

p<+krs gSaA ;g nwljh ijr fdl jax ds ikWV ls gksxh\ og fdrus otu dh 
gksxh\ og Hkh eSustj crkrk gSA 

c. rhljk pj.k % 
;fn bl ykse ij vU; jaxksa ds dk¡p dh /kkfj;ka yxkuh gSa rks og 

cRrh okys rfy;k HkV~Vh ij yxkrs gSaA ;g Hkh eSustj gh crkrs gSa fd fdl 
jax dh fdruh vkSj dSlh /kkjh;ka Mkyuh gSaA dSlh ls eryc] iryh ;k pkSM+h 
rFkk fdruh eksVhA vxj /kkjh ugha Mkyuh gS] rks vxys pj.k ij pys tkrs 
gSaA

d. pkSFkk pj.k %
dk¡p dks fQj ls FkksM+k lk B.Mk djrs gSaA vkSj fQj pwM+h ds rkj dk 

tks vkdkj pkfg, gksrk gS] ml vkdkj dk çkFkfed :i bl ykse dks nsuk 
'kq: dj nsrs gSaA bl dke ds fy, lfj;k ds xeZ dk¡p okys fljs dks yksgs dh 
,d pkSdksj eksVh IysV ij j[krs gSaA vkSj gkFk esa idM+s gq, [kqjih uqek vkStkj 
dh likV lrg dk bLrseky djrs gq, xeZ dk¡p esa çkFkfed vkdkj dks vkSj 
iq"V dj nsrs gSaA
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e. ik¡poka pj.k %
pkSFks pj.k rd rS;kj ykse dks ,d ckj iqu% ikWV esa Mqcksdj vkSj 

vf/kd dk¡p p<+krs gSaA vc rd bldk otu yxHkx mruk gh gks tkrk gS 
ftruk okafNr gksrk gSA ykse ds izkFkfed vkdkj dks Hkh cuk;s j[krs gSaA  
lfj;k dks xeZ dk¡p ds ikWV esa Mqcksdj ml ij mfpr ek=k esa dk¡p p<+kuk 
Hkh dyk gSA lfj;k dks ikWV esa fdruk Mqcksuk gS] vkSj fdruk ?kqekuk gS] fd 
okafNr dk¡p dk otu fey tk,] ;g dke ,d dq'ky dkjhxj gh dj ldrk 
gSA [kkldj ,sls xeZ okrkoj.k esa ftlesa fi?kys gq;s dk¡p ds ikWV ls yxHkx 
1300 °C dk HkHkdk mldh vksj yxkrkj fudyrk jgrk gSA

i‚V esa tc dk¡p rS;kj gks tkrk gS] rks mls yksgs ;k LVhy dh 
lfj;k ij mBkrs gSaA ysfdu ;g dk¡p 'kgn tSlk xk<+k gksrk gSA blfy, 
yksgs ;k LVhy dh lfj;k ij ,d ckj esa T;knk dk¡p ugha vk ikrk gSA xk<+k 
rjy gksus ds dkj.k vf/kd dk¡p Vid tkrk gSA blfy, bldks FkksM+k&FkksM+k 
djds dbZ ckj esa mBkrs gSaA igys FkksM+k lk dk¡p mBkrs gSa fQj lfj;k dks 
ikWV ls ckgj fudky dj FkksM+h nsj BaMk djrs gSaA tc og dk¡p lfj;k ij 
B.Mk gksdj fpid dj l[r gks tkrk gS rc ge bldks nksckjk fi?kys gq;s 
dk¡p ds ikWV esa Mkyrs gSaA vkSj ml fpids gq, dk¡p ij FkksM+k vkSj T;knk 
dk¡p mBkrs gSaA bl rjg rhu&pkj ckj esa dk¡p mBkus ls ge bl ij okafNr 
otu dk dk¡p mBkus esa lQy gksrs gSaA vkSj ge ml dk¡p dks yxkrkj ,d 
vkdkj nsrs jgrs gSa og vkdkj] yksgs dh ,d eksVh IysV ij j[kdj] ,d 
[kqjih tSls vkStkj ds lgk;rk ls fn;k tkrk gSA eksVs rkSj ij ;g vkdkj 
dqYQh dh rjg 'kadq tSlk fn[krk gSA

pwM+h ds rkj ds tks fofHkUu vkdkj tSls xksyk] frdksfu;k] pkSiSyk] 
fujkyh] iukyh vkfn curs gSa] bu lcdh çkFkfed 'kDy bl ykse esa gh nh 
tkrh gSA bl 'kadq ds xksykdkj vkdkj dk O;kl 3^^ ls 4^^ rFkk yEckbZ 10^^ 
ls 12^^ gksrh gSA

ykse

fp= 51 % rkj ds fofHkUu vkdkj gsrq ykse ds js[kkfp=
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f- NBoka pj.k %
bl pj.k esa ykse esdj pwM+h ds rkj ds okafNr vkdkj ds fglkc ls 

xksy] frdksuh] pkSiSyh] fujkyh ;k iukyh vkfn vkdkj dks vafre :i ns nsrs 
gSaA ;fn bldh lrg ij dksbZ jax dh ifê;k¡] phi ;k phUgs dh yxkuh gksrh 
gS rks og Hkh yxk nsrs gSaA

g- lkroka pj.k %
NaVos pj.k rd xeZ dk¡p dks vkdkj nsrs gq, vkSj nwljs jaxksa ds 

dk¡p dh iêh yxkrs&yxkrs ykse bruh B.Mh gks ysrh gS] fd blls rkj ugha 
[khapk tk ldrkA blfy, bls iqu% lsdk tkrk gS ;kfu /khjs&/khjs xeZ fd;k 
tkrk gSA ;g dke fldkbZ Hkêh ij ys tkdj fd;k tkrk gSA nks fldb;s 
vkSj ,d iSy okyk ykse dks fldkbZ Hkêh esa Mkydj xeZ djrs gSaA tSls gh 
ykse dk dk¡p xeZ gksdj] eqyk;e gksdj] >qdus yxrk gS] ge bls ckgj 
fudky ysrs gSaA FkksM+k B.Mk gqvk rks fQj Hkêh esa ys tkrs gSaA bl rjg 
ckj&ckj djus ls ykse vPNh rjg vanj rd fld tkrh gS vkSj mldk 
vkdkj Hkh [kjkc ugha gksrkA vanj rd fldus dk eryc gS fd ykse dh 
lrg ij tks rkieku gks] ogh ykse dh van:uh lrg ij Hkh gksA LFkkuh; 
Hkk"kk esa bls ykse dk ̂ftxj lsduk* dgrs gSaA

pwM+h ds mRiknu dk ;g lkjk dke ekuoh; dkS'ky ls gksrk gSA 
vr% eSustj o muds lgk;d txS;k bl dke ij yxkrkj utj cuk, j[krs 
gSaA ykse lgh otu dh gh cuuh pkfg,A ;fn vf/kd otu dh cuh rks cps 
gq, ?kq.Ms esa otu T;knk tk,xkA ;kfu Hkaxkj ¼Cullet-Broken Glass½ vf/kd 
cusxkA ;fn ykse de otu dh cuh] rks eqB~Bk ¼dk¡p dk fLçax½ iwjk ugha 
cusxkA ;kuh mRiknu esa uqdlku gks tk;sxkA blds fy,] t:jr iM+us ij] 
le;&le; ij ykse dk otu fd;k tkrk gSA rkfd dkfjxjksa dks rkdhn 
dh tk lds fd otu c<+k;sa ;k ?kVk;saA oSls dq'ky eSustj vk¡[kksa ls ns[kdj 
gh vius deZpkjh dks ,sls funsZ'k nsus esa l{ke gksrs gSaA

bl rjg cuh ykse pwM+h cukus ds fy, rS;kj gS vkSj csyu Hkêh ij 
rkjckcw ¼rkjdl½ ds ikl Hkst nh tkrh gSA

pwM+h dks cukus ls igys fofHkUu csyu o e'khuksa ds ckjsa esa le> ysrs 
gSaA buesa izeq[k gSaA csyu] gRFks okyk csyu] [kM+[kfM+;k e'khu o csyu 
e'khuA 

5.6.3. rhljk fcanq % csyu] gRFks okys csyu] [kM+[kfM+;k o csyu 
e'khu % 
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a- csyu %

b- gRFks okys csyu %

;g yksgs ¼M.S.½ dh j‚M ls curk gSA vkSj bldk vkdkj gekjs ?kjksa 
esa jksVh csyus okys csyu ds leku gksrk gSA ;kfu nks dnju iryh yksgs dh 
j‚M ds chp esa yksgs dh gh ,d eksVh jkWM] ftls eryk dgrs gS] gksrh gSA 
tSlk fd uhps fp= esa n'kkZ;k x;k gSA

bl csyu dh chp dh eksVh j‚M ,d rjQ dks ?kVrs gq, vkdkj 
(Taper) esa gksrh gSA ;kuh ,d rjQ ls FkksM+h eksVh vkSj nwljh rjQ /khjs&/khjs 
mrkj ij gksrh gSA gj uki ds fy, ,d vyx csyu gksrk gSA mnkgj.k ds 
fy,] 2^^ uki dh pwM+h ds csyu ds chp ds eksVs fgLls dk ,d fljk 2 bap o 1 

mm O;kl ¼Diameter½ dk gksxkA vkSj nwljk fljk ,dlkj de gksrk gqvk 2^^ 
ls 1 mm de O;kl dk gksxkA

dqN n'kd igys rd csyu] e'khu ls pyk, tkus dh ctk; gkFk 
ls pyk, tkrs FksA blds fy, e'khu dh txg vkneh cSBrk Fkk ftls 
^csyfu;k^ dgrs FksA rc csyu dks nks [kwaVksa ij j[kk tkrk FkkA csyu ftl 
rjQ ls pyk;k tkuk gksrk Fkk] m/kj ,d gRFkk yxk gksrk FkkA ml rjQ dh 
j‚M ¾" bap eksVh gksrh Fkh vkSj ml ij ,d bap esa ikap pwM+h dVh gksrh FkhaA 
bl rjQ ds [kwaVs ij ,d iêh yxh gksrh Fkh tks pwM+h j‚M dh pwfM+;ksa ds chp 
esa vk tkrh FkhA

bl rjg csyu dks ?kqekus ij csyu ?kwerk Hkh Fkk vkSj lkFk gh lkFk 
vkxs Hkh c<+rk FkkA iwjh rjg vkxs c<+ tkus ds ckn mls okil ykus ds fy, 
iÙkh ls Å¡pk mBkdj ihNs [khapk tkrk FkkA vkSj ;s lkjk dk lkjk dke ,d 
gh vkneh ̂csyfu;k^ djrk FkkA ;g cgqr esgur dk dke Fkk] blfy, ,d 
csyfu;k nks gh ?kaVs dke dj ikrk Fkk vkSj og 2 ?kaVs vkjke ij pyk tkrk 
FkkA mldh txg nwljk csfyfu;k ;gk¡ vk tkrk FkkA ;kuh ,d csyu ij nks 
^csyfu;s^ j[ks tkrs FksA

fp= 52 % csyu dk js[kkfp=

dhy
gksYMj
fiu

eryk

iryk fljk

eksVk fljk

fp= 53 % gRFks okyk csyu

dhy

gRFkk pwM+h jkWM
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csyu dh xfr vkneh dh rkdr ij fuHkZj djrh Fkh] ,d vPNk 
^csyfu;k^ vkSj ̂rkjokyk^ feydj 8 ?kaVs esa vf/kdre 400 rksM+s cuk ikrs FksA 
,d gêk dêk ̂csyfu;k^ Hkh ml dke dks 10 o"kZ ls T;knk ugha dj ikrk FkkA

tc d‚p dh Hkfê;ksa dh dk¡p cukus dh {kerk c<+ xbZA rc pwM+h 
dk mRiknu c<+kus dh dksf'k'k gksus yxha FkhaA vr% lokZf/kd 'kkjhfjd esgur 
okys dke ^csyfu;k^ ds LFkku ij e'khuhdj.k dh dksf'k'ksa Hkh rst gqbZaA 
QyLo:i [kM+[kfM+;k e'khusa o csyu e'khusa vfLrRo esa vk;haA ;g ,d tqnk 
elyk gS fd mi;ksfxrk ds vk/kkj ij vkt iwjs 'kgj ds dkj[kkuksa esa yxHkx 
lkr lkS csyu e'khuksa ds vkl ikl gkSaxhA vkSj [kM+[kfM+;k e'khusa ceqf'dy 
iPphl gh gkSaxhA csyu e'khu ds ckjs esa foLrkj ls vkxs tkusaxsA [kM+[kfM+;k 
e'khu ds lSVvi esa ,d deh gS fd ;g ,d gh jax dh pwMh cukrh gS rFkk 
bldh eksVkbZ ij Hkh [kkl fu;a=.k ugha gSA QSUlh pwM+h rks bl ij cu gh 
ugha ldrhA bl dkj.k ls gh vkt budk ç;ksx bruk lhfer jg x;k gSA 
fQj Hkh blds ckjs esa ge vkSj tku ysrs gSaA

1- bl e'khu esa csyu xs;j ds ,d lSV }kjk ?kwerk gSA blds ,d fljs ij] 
xs;j lSV dh gh rjQ] ,d gSfUMy gksrk gS ftls ,d O;fä vkjke ls ?kqekrk 
gSA bls Hkh csyfu;k dgk tkrk gSA ijUrq gkFk ls csyu ?kqekus esa ftruh 
rkdr yxrh Fkh] mlls cgqr gh de rkdr esa bl e'khu dh lgk;rk ls 
csyu ?kwerk gSA

c- [kM+[kfM+;k e'khu %

fp= 54 % [kM+[kfM+;k e'khu
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2- blesa rkj okyk [kM+s gksdj rkj yxkrk gS vkSj lgyb;k ,d iÙkh ds }kjk 
pwM+h dks vyx&vyx djrk jgrk gS rkfd pwM+h ,d ds Åij ,d u p<+sA 
lkFk gh rkj ds lkFk&lkFk csyu dh rjQ vkrk jgrk gSA tc fd csyu 
e'khu esa csyu ?kweus ds lkFk lkFk ihNs dh rjQ ,d fQDl iÙkh ds }kjk 
pyrk jgrk gSA rkj okyk ,d txg cSB dj rkj yxrk gS vkSj rkj dh 
eksVkbZ ij utj j[krk gSA rkj ;fn eksVk gksus yxs rks og ykse dh yfc;k 
dks ihNs [khap dj rkj dh mfpr eksVkbZ dk cuk ysrk gSA ,sls gh ;fn rkj 
iryk gksus yxs rks og yfc;k dks vkxs djds rkj dh eksVkbZ dks fu;af=r 
dj ysrk gSA csyu dh iwjh yEckbZ ij rkj fyiV tkrk gS rc rkj rksM+dj 
yfc;k cny yh tkrh gSA bruh nsj esa gRFks okyk csyu dks vkxs dj nsrk 
gSA ml ij ,d ckj iqu% rkj yxk;k tkrk gSA bl chp csyu ij fyiVk rkj 
tks fLçax ds :i esa gksrk gS ,d vkneh }kjk] ftls eqfB;k dgrs gSa] mrkj 
fy;k tkrk gSA
       

tc fd [kM+[kfM+;k e'khu esa ;g lqfo/kk ugh gSA njvly blesa 
ykse ls ,d ckj gh rkj yxHkx 150&180 QhV yEck [khap dj fQj yisVk 
tkrk gSA bl rjg rkj dh tks eksVkbZ cu xbZ] ogh cuh jgrh gSA ;g vyx 
ckr gS fd rkj [khapus okyk O;fDr rkj dk dq'ky dkjhxj gksrk gS] mls tks 
eksVkbZ crkbZ tkrh gS vfd/kre ogh eksVkbZ curh gSA ckdh dke csyu 
e'khu dh rjg gh gksrk gS tSls rkj dkVuk pwM+h dh cuh fLçax mrkjuk 
vkfnA

3- csyu e'khu esa rkj lgh rjg ls f[kaprk jgs mlds fy;s ykse dks fujarj 
xeZ djrs jguk iM+rk gSA blds fy;s ogk¡ ,d Hkêh cukuh iM+rh gS ftls 
csyu Hkêh dgrs gSA ;g Hkêh ykse ds lkFk lkFk csyu dks Hkh xeZ j[krh gSA 
tc fd [kM+[kfM+;k e'khu [kqys esa jgrh gSA blds csyu dks xeZ djus ds 
fy;s dk¡p ds rkj dh xehZ dk gh bLrseky gksrk gSA csyu BaMk u gks tk;s 
blds fy;s rkj tYnh tYnh yxk;k tkrk gSA QyLo:i blesa pwM+h dk 
mRiknu c<+ tkrk gSA fiNys le; esa tc csyu e'khu ds csyu ls 8 ?kUVs esa 
vf/kdre 400 rksM+s gh cu ikrs Fks rc blesa mrus le; esa yxHkx 525 rksM+s 
cu tkrs FksA

Åij ds varj ls lkQ gS fd csyu e'khu esa etnwjh o xSl T;knk 
yxus ls pwM+h eagxh gksxh ij QSUlh pwM+h dk fuekZ.k gksxkA tc fd 
[kM+[kfM+;k e'khu ij ;g pwM+h etnwjh de gksus o vfrfjä xSl u yxus ls 
lLrh cusxh ijUrq ,d jax o ,d vkdkj ¼flQZ xksyk½ gh cusxhA tcls 
csyu e'khu dk csyu Lopkfyr gqvk gS bldk mRiknu Hkh c<+ x;k gSA 
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lkFk gh csyu dk rkieku Hkh c<+ x;k gSA bls BaMk j[kus ds fy;s bl ij 
Cyksvj dh gok vkSj dybZ QSadh tkrh gSA

uksV % dk;ns ls rks tks xehZ csyu Hkêh ls csyu ij tk jgh gS mls jksdk tkuk 
pkfg;sA rkfd csyu bruk vf/kd xeZ gh u gks fd mls BaMk djuk iM+sA 
csyu Hkêh dh fMtkbu bl rjg cukbZ tkuh pkfg, fd csyu ij xehZ u 
igq¡ps vkSj ykse dks iwjh iwjh xehZ feyrh jgsA ,slk djus ls xSl esa Hkh cpr 
gksxhA

;g e'khu 1 g‚lZ ikoj dh eksVj ls pyrh gSA blds rhu çeq[k 
dk;Z gksrs gSa] 
1- csyu dks yxkrkj ?kqekrs jgukA csyu ds ?kweus dh fn'kk ges'kk ?kM+h dh 
lqbZ;ksa dh fn'kk ds vuq:i gksrh gSA
2- ?kwers gq, csyu dks vkxs dh vksj Hkh c<+kukA ?kwers gq, csyu ds ikap 
pDdj ij ;g 1 bap vkxs c<+ tkrh gSA 
3- vkxs c<+rs gq, tc ;g 48^^ rd vkxs vk tkrh gS] rc ,d Dyp ls bldh 
pky dks Ýh dj nsrs gSaA vkSj ,d dkexkj bls ihNs /kdsy dj ewy LFkku ij 
ys vkrk gSA ;gk¡ igq¡p dj fQj Dyp yxk nsaxs] rks ;g fQj ls vkxs c<+us 
yxsxhA csyu gj gky esa ?kwerk jgsxkA 

vyx&vyx uki dh pwM+h cukus ds fy, vyx&vyx csyuksa dk 

d- csyu e'khu %

fp= 55 % csyu e'khu fp= 56 % rkjdl ¼rkjokyk½
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bLrseky fd;k tkrk gSA blds fy, gj e'khu ij vklkuh ls csyu cnyus 
dh lqfo/kk gksrh gSA ;g dke ,d gksYMj ds dkj.k vklkuh ls gksrk gSA 
çR;sd csyu ds ,d fljs ij ¼eksVs fgLls dh rjQ dk fljk½ nks dhy yxh 
gksrh gSaA tks bl csyu dks pykrs le; gksYMj ds Hkhrj idM+ dj j[krh gSaA 
?kM+h dh lqbZ;ksa ds foijhr fn'kk esa ?kqekus ij ;g csyu vklkuh ls gksYMj ls 
vyx gks tkrk gSA ;g fcYdqy ,d cYc dks gksYMj ls fudkyus vkSj nwljk 
cYc yxkus ftruk vklku gSA

e'khu ij ftl rjQ csyu yxkrs gSa] ml rjQ Ýse ij ,d xkbM 
csyu dks lk/ks j[kus ds fy, cuh gksrh gSA ,slh gh ,d vU; xkbM] bl 
xkbM ls 102 bap nwj /kjrh ij xM+s ,d 4^^ x 4^^ pkSM+s Lyhij ij cuh gksrh 
gSA bl [kwaVs dh yackbZ yxHkx 4½ QhV gksrh gSA vkSj ;g yxHkx 2 QhV 
/kjrh ds vanj xM+k gksrk gSA /kjrh ij bldh Å¡pkbZ ,slh gksuh pkfg, fd 
e'khu dk gksYMj] e'khu ij yxh xkbM o [kwaVs ij cuh xkbM dk dsUnz] 
rhuksa ,d lh/k esa gksA vxj ;g rhuksa ,d lh/k esa ugha gksaxs] rks csyu ?kwers 
le; cgqr FkjFkjk,xkA dsUnz dh lh/k lgh gksus ij ;g fcYdqy lksrk gqvk 
lk pysxkA rkjokyk [kqn gh bl [kwaVs dks vius fglkc ls lgh fLFkfr esa 
yxk ysrk gSA

fdlh&fdlh dkj[kkus esa bl [kwaVs dh txg yksgs ds LVSaM xkM+s x, 
gSaA bu ij yksgs dh gh xkbM yxh gksrh gSA dsUnz dks ,d lh/k esa djus ds 
fy, buesa uhps dh rjQ tSd vkSj lkbM esa LØw yxk, tkrs gSaA bldk 
feyku Hkh rkjokyk djrk gSA rkjokys dk eq[; gquj ykse ls dk¡p dk rkj 
cukdj ?kwers gq;s csyu dh dhy ij bl rjg yxkuk gS fd og dhy ij 
Qank cuk ysA rc ?kwers gq, csyu ij dk¡p dh fLçax cuus yxrh gSA rkjokys 
dk dkS'ky gh bl dk¡p ds rkj dh eksVkbZ dks ,dlkj j[kus ds fy, 
ftEesnkj gSA dk¡p dh bl fLçax dh fip yxHkx 5 mm gksrh gSA ;fn pwM+h 
ds rkj dh eksVkbZ 3 mm gks rks] gj pwM+h esa 2 mm dk xSi gksrk gSA 

tc yxHkx 1½ QhV dh fLçax cu tkrh gS rc ̂lgybZ;k^ dk¡p ds 
'kq#vkrh Qanksa dks rksM+dj pwfM+;ksa ds chp dh txg [kRe djds mudks 
ikl&ikl djrs tkrs gSaA 1½^ dh fLçax Hkh blfy, cuus nsrs gSa rkfd dk¡p 
FkksM+k B.Mk gks tk, vkSj rkj dk tks vkdkj cuk gqvk gS og cuk jgsA 

bl rjg pwfM+;ksa ds chp dh txg [kRe djus dh otg ls bl 
fLçax dks mrkjuk vklku gks tkrk gSA D;ksafd dk¡p tc yxHkx 800 °C xeZ 
gksrk gS] rc csyu ij dlk gqvk gksrk gSA vkSj B.Mk yxHkx 600 °C gksus ij 

dk¡p dh pwfM+;k¡ @ 125



;g csyu ij <hyk iM+ tkrk gSA lkFk gh csyu vkxs dh rjQ O;kl esa de 
gksrk tkrk gS ¼Vsij gksus ds dkj.k½] blfy, ;g vklkuh ls uhps dh vksj 
f[kld tkrk gSA 600 °C ij ;g bruk xeZ rks gksrk gh gS fd pwM+h dh fip esa 
[kkyh LFkku [kRe fd;k tk ldsA

bl rjg dk;Z djus dk Qk;nk ;g gksrk gS fd iwjh fLçax cuus rd 
csyu ij yxHkx 1½^ txg [kkyh gks tkrh gS] tks vxyh fLçax cukuk 'kq: 
djus ds dke esa vkrh gSA vxyh fLçax cuuk 'kq: gks tkrh gS vkSj og 
yxHkx ,d QqV gh cu ikrh gSA rc rd fiNyh fLçax iwjh rjg csyu ls 
mrkj yh tkrh gSA Qank rksM+us vkSj fLçax dh pwM+h;ksa ds chp dh txg gVk 
dj pwfM+;k¡ feykus ¼LFkkuh; Hkk"kk esa bls ̂eqB~Bk lgykuk^ dgk tkrk gS½ ds 
fy, ,d ^lgyb;k^] ^rkj okys^ ds lkeus dh rjQ cSBrk gSA vkSj eqB~Bk 
¼dk¡p dh fLçax½ mrkjus ds fy, ,d ̂eqfB;k^ csyu ds vkf[kjh Nksj ij [kM+k 
gksrk gSA 

fLçax mrkjrs le; eqfB;k ?kwers gq, csyu dks] ,d VkV ds VqdM+s 
dh lgk;rk ls vius ,d gkFk ls mBk ysrk gSA bl rjg ls csyu dk eksVk 
fgLlk ¼dhy okyk Nksj½ rks gksYMj esa gksrk gSA tcfd nwljk iryk okyk 
Nksj gok esa eqfB;k ds gkFk esa gksrk gSA bl rjg eqB~Bk vkxs [khapus esa [kwaVs 
dh liksVZ #dkoV ugha curhA ;g eqfB;k] eqB~Bs dks vkxs [khap dj fQj 
csyu dks [kwaVs dh liksVZ ij j[k nsrk gSA ysfdu vc Hkh eqëk csyu ij gh 

fp= 57 % eqfB~B;k csyu ls eqBBk mrkjrs gq;s
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jgrk gS vkSj mls mrkjus esa vc dksbZ ck/kk ugha gksrhA rc eqfB;k mls mrkj 
dj Maij esa j[k nsrk gSA bl rjg csyu ij fcuk #ds yxkrkj dke gksrk 
jgrk gSA vkSj csyu yxkrkj ?kwerk jgrk gSA 

eqfB;k ftl vkStkj ls Qank rksM+rk gS o fLçax dh fip feykrk gS 
vkSj eqëk mrkjrk gS] og 2&2½ lwr eksVh] ,d 3&3½ QhV yach yksgs dh 
lfj;k gksrh gSA blds vkxs dk fljk yxHkx nks bap ls <+kbZ bap yxHkx 90° 

ij eqM+k gksrk gSA vkSj fljk ,dne uksdnkj gksrk gSA 

Maij nks rjQ ls [kqyk o nks rjQ ls fdukjs okyh yksgs dh pknj 
dh cM+h lh Vªs tSlk gksrk gSA csyu ij rS;kj eqB~Bs blesa j[ks tkrs gSaA ;g 
yxHkx rhu QhV yack vkSj <+kbZ QhV pkSM+k rFkk vkB bap Å¡pk cuk gksrk gSA 
<kbZ QhV okys nks fljs [kqys gksrs gSaA blds Åij ls <Ddu Hkh ugha gksrkA 

;gk¡ rd rks lc Bhd gqvk ij ,d leL;k vk,xhA ykse dk 
rkieku yxHkx 900 - 950 °C gksrk gS vkSj tc csyu ij yisVrs gSa] rc os 
800 - 850 °C gks tkrk gSA ijarq ykse Hkh fujarj BaMh gks jgh gksrh gS vFkkZr 
dqN gh lsdaM esa mlls rkj ugha [khapk tk ldrkA tcfd ,d iwjh fLçax dks 
cukus esa 32 ls 42 lsdaM yxrs gSaA vr% bl ykse dks fujarj xeZ j[kuk 
iM+rk gSA ;g dke csyu Hkêh djrh gSA 

csyu Hkêh ij tkus ls igys ,d ckr vkSj crk nsa] tc eksVj ls 
pyus okyh csyu e'khu vkbZ rks 'kq:vkr esa ^rkjokyksa^ dks cgqr fnDdr 
gqbZA D;ksafd gkFk okyk csyu ihNs vkus ds ckn {k.kHkj ds fy, #d tkrk 
FkkA rHkh ̂rkjokyk^ Qank yxk nsrk FkkA ysfdu bl e'khu ij csyu yxkrkj 
,d gh xfr ij ?kwerk jgrk FkkA blls 'kq:&'kq: esa csyu ij Qank Mkyus esa 
dkQh fnDdr gqbZA ijarq ̂rkjokyksa^ us viuh esgur ls ;g Hkh lh[k fy;kA

fp= 58 % MEij
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blds ckn LihM c<+kus dh gksM+ 'kq: gq;hA yxHkx 40 & 45 lsdaM 
dh xfr ij lHkh Qank yxk ysrs gSaA dqN vPNs ̂rkjokys^ rks 32 & 35 lsdaM 
dh xfr ij Hkh Qank yxk ysrs gSaA bl e'khu esa LihM ?kVkus ;k c<+kus ds 
fy, ̂LVsi iqyh^ dk çko/kku fd;k x;k gSA ftls ̂rkjokyk^ vius fglkc ls 
lsV dj ysrk gSA 

dkj[kkusnkjksa us ;g fd;k fd ,d U;wure mRiknu ij nSfud osru 
r; dj fn;k vkSj mlls T;knk rksM+s cukus ij cksul dh O;oLFkk dj nhA 
blls vkt dkj[kkuksa esa U;wure mRiknu 600 & 650 rksM+s çfr vkB ?k.Vs 
rd rks igq¡p x;k gSA

jlk;uksa ds feJ.k o Hkaxkj dks idk&fi?kykdj dk¡p cukus ds fy, 
eq[; HkV~Vh ¼VSad vFkok ikWV HkV~Vh½ dk mi;ksx ge igys gh tku pqdsa gSaA 
dk¡p dh pwM+h cukus dh izfØ;k esa bl eq[; HkV~Vh ls brj dqN vU; 
lgk;d HkfV~V;ksa dh vko';drk Hkh gksrh gSA ;g lgk;d HkfV~V;k¡ bl 
izdkj gS] ikWV dqyheSu] rfy;k Hkêh] fldkbZ Hkêh] csyu xeZ djus dh HkV~Vh 
rFkk csyu HkêhA

ikWV dqyheSu I.S.8 bZaVksa ls cuh gq;h ,d NksVh HkV~Vh 
gksrh gSA blesa cl ,d dPps ikWV dks j[kus ds cjkcj txg gksrh gSA

5.7. lgk;d HkfV~V;k¡ ¼Auxiliary Furnaces½ 

5.7.1. ikWV dqyheSu % 

fp= 59 % bZaVksa dh inhZ okyk ikWV dqyheSu
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bl dPps ikWV dks j[kus ds ckn blds lkeus okyh nhokj dks feV~Vh ds xkjs 
ds lkFk fpudj cUn dj nsrs gSaA bl NksVs ls pSEcj ds ,d dksus esa yxs cuZj 
dks pkyw dj nsrs gSaA ;g cuZj bUlizsfVM Vkbi dk gksrk gS ftls dkQh eUn 
xfr ls pkyw fd;k tkrk gSA /khjs&/khjs bldh xSl dks c<+kdj bls FkksM+k rst 
djrs tkrs gSaA yxHkx 12 ls 16 ?k.Vksa esa ikWV dqyheSu dk rkieku yxHkx 
800 °C rd igq¡p tkrk gSA fQj tc bl ids gq;s ikWV dh vko';drk gksrh 
gSA rks blds lkeus okyh nhokj rksM+dj lCcy o ckjh ¼yxHkx 1 bap eksVh 
rFkk 8&10 QhV yach yksgs dh Bksl lfj;k½ dh lgk;rk ls ikWV dks 
fudkydj ifg;s okyh Vªkyh ij j[kdj HkV~Vh rd ys tkrs gSaA 

tc dkj[kkusnkjksa dks ;g crk;k x;k fd gj ckj ikWV j[krs le; 
nhokj rksM+us ls bZaVksa o xkjs dk uqdlku gksrk gS rFkk bruh iryh nhokj ls 
ikWV idkrs le; bZa/ku dk Hkh uqdlku gksrk gSA rc bldks le>dj dqN 
dkj[kkuksa esa yksgs ds rkijks/kh (Insulated) njokts okys dqyheSu Hkh cuus 
yxs gSaA buesa ikWV j[kus o fudkyus ds fy, ifjf/k dh nhokj dks ckj&ckj 
rksM+uk ugha iM+rk gSA bldh otg ls dkQh fuekZ.k lkexzh dh cpr gks 
tkrh gSA vkSj rkijks/kh njokts ds dkj.k rkieku dk gzkl Hkh dkQh de 
gksrk gSA ftlls bZa/ku dh dkQh cpr gksrh gSA 

 ;g HkV~Vh QSUlh pwM+h cukus ds dkj[kkuksa esa iz;ksx dh 
tkrh gSA QSUlh pwM+h eryc ftls cukrs le; xeZ dk¡p ls gh nwljs dk¡p ls 
fMtkbusa cukbZ tkrh gSaA bl rjg dh HkV~Vh esa dk¡p ¼phi] phUgk ;k js'ke 

5.7.2. rfy;k Hkêh %

fp= 60 % yksgs ds njokts okyk ikWV dqyheSurkijks/kh 
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QSaVk½ xykus gsrq ,d cgqr NksVs vkdkj ds ikWV dk iz;ksx fd;k tkrk gS 
ftls rfy;k dgrs gSaA ;g yxHkx ,d QhV pkSM+k rFkk Ms<+ QhV yEck vkSj 
yxHkx 3 bap xgjkbZ dk veweu Qk;j Dys ls cuk Vªs ds vkdkj dk ikWV 
gksrk gSA blesa FkksM+k lk <ky Hkh gksrk gSA bls I.S.8 bZaVksa ls cus ,d NksVs ls 
pSEcj esa j[kdj Åij Nr dh rjQ ls cuZj dks pkyw dj nsrs gSaA yxHkx 
1000 °C rkieku gksus ij phi vFkok phUgk ds VqdM+s blesa xy tkr gSaA 
tc og xydj iwjh rjg fi?ky tkrs gSa rc ,d lfj;k dh lgk;rk ls ml 
xys gq;s dk¡p dks fudkydj ykse cukus dh izfØ;k esa xqYyh ij] tks 
fMtkbu cukuh gS mlds vuqlkj yxk ysrs gSaA tc fi?kyk gqvk dk¡p de 
gksus yxrk gS rks dqN vkSj VqdM+s ¼phi ;k phUgk½ mBkdj rfy;k esa ihNs dh 
rjQ j[k nsrs gSa ;g Hkh fi?kyus ds ckn <ky gksus ds dkj.k vkxs dh rjQ 
vk tkrk gSA vkSj ihNs u;s VqdM+s j[kus ds fy, txg [kkyh gks tkrh gSA 

pwM+h ds rkj esa fMtkbusa cukus ds fy, ftruh rjg ds dk¡p dh 
t:jr gksrh gSA mruh vyx&vyx rfy;k eSustj }kjk pkyw djk;h tkrh 
gSaA dkjhxjksa dh lqfo/kk gsrq bl rfy;k HkfV~V;ksa dks ,d nwljs ls lVkdj 
,d lh/kh js[kk esa cuk;k tkrk gSA dgha &dgha ij budks chp dh ,d nhokj 
gVkdj ,d gh cuZj yxkdj vkxs o ihNs Hkh cuk fy;k tkrk gSA 

;g HkV~Vh mRiknu {ks= ds yxHkx chp esa cukbZ tkrh 
gSA bldk vkdkj xksy gksrk gSA fldkbZ HkV~Vh ls] gj csyu e'khu dh nwjh 
yxHkx ,d cjkcj jgrh gSA ykse cukus dh izfØ;k esa lfj;k ij /khjs&/khjs 
,d= fd;k x;k dk¡p B.Mk gks tkrk gSA blfy, fldkbZ HkV~Vh dk mi;ksx 
ykse dk iqu% rkiu djus ds fy, gksrk gSA ,d csyu e'khu vuojr~ dke 
djus ds fy, yxkrkj ykse dh vkiwfrZ dh t:jr gksrh gSA 

5.7.3. fldkbZ Hkêh % 

fp= 61 % rfy;k HkV~Vh
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vr% izR;sd csyu HkV~Vh ds fy, fldkbZ HkV~Vh ds rhu eksgM+ksa dh 
t:jr gksrh gSA ykse dks xeZ djus ds nkSjku dqN ykse vR;kf/kd xeZ gksdj 
HkV~Vh ds chp pSEcj esa gh Vid tkrh gSA budks fdlh jfookj ¼mRiknu ls 
vodk'k½ okys fnu lQkbZ dk eksgM+k [kksydj cuZj pykdj dk¡p dks xeZ 
djds ckgj cgk nsrs gSaA bl rjg ls ik¡p csyu okys lSVvi ds fy,      
15 + 1 = 16 eksgM+ksa dh t:jr gksrh gSA vkSj 6 csyu e'khu okys lSVvi ds 
fy, 18 + 1 = 19 eksgM+s ds fldkbZ HkV~Vh dh t:jr gksrh gSA 

 tc csyu e'khu ij mRiknu ds fy, 
csyu dks yxkrs gSaA rc ;fn csyu B.Mk gksxk rks pwfM+;ksa ij vanj dh rjQ 
pV[k vk tk;sxhA ftls LFkkuh; Hkk"kk esa nkark dgrs gSaaA ;g pwfM+;ksa esa 
okafNr ugha gSA ,sls esa csyu dks igys FkksM+k xeZ djds fQj e'khu ij yxkrs 
gSaA lHkh dkj[kkuksa esa mRiknu {ks= ds ,d dksus ij csyu xeZ djus ds fy, 
,d HkV~Vh cuh jgrh gSA pwafd lqcg dke 'kq: gksus ds le; lHkh e'khuksa ij 
csyu yxkuk gksrk gS] blfy, bl HkV~Vh esa ik¡p ;k N% csyu ,d lkFk 
j[kdj xeZ fd;s tk ldrs gSaA ysfdu ,d ckj mRiknu dk;Z 'kq: gksus ds 
ckn izR;sd e'khu ij t:jr ds vuqlkj vyx&vyx le; ij csyu 
cnyus dh vko';drk iM+rh gSA ,slh fLFkfr esa ek= ,d gh csyu ds fy, 
iwjh HkV~Vh pyrh gSA blls vDlj bZa/ku dh dkQh cjcknh gksrh gSA tc 
dkj[kkusankjksa dks ;g le>k;k x;k] rks vkt dy vf/kdrj dkj[kkuksa esa 
gekjh fMtkbu ds vk/kkj ij ,d csyu dks xeZ djus dh {kerk okys NksVs 

5.7.4. csyu xeZ djus dh HkV~Vh %

fp= 62 % fldkbZ HkV~Vh
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rkijks/kh pSEcj izR;sd csyu HkV~Vh ds Åij gh cuk fy;s x;s gSaA 

blesa fo'ks"k :i ls blh dke ds fy, fMtkbu fd;k x;k 4 QhV yEck cuZj 
Hkh yxk;k x;k gSA ftlls csyu ,dlkj xeZ gksA bu lHkh mik;ksa ls bZa/ku 
dh dkQh cpr gksus yxh gSA

csyu HkV~Vh dk mi;ksx ykse o csyu e'khu ij yxs csyu dks xeZ 
j[kus ds fy, gksrk gSA ;g HkV~Vh rkj okys vkSj csyu e'khu ds chp cukbZ 
tkrh gSA 

5.7.5. csyu Hkêh %

csyu e'khu

vkWijsVj lgybZ;k

csyu [kwaVk

MEij

cuZj

rkjdl

Cyksvj

gksYMj

eqfB~B;k

fp= 64 % csyu HkV~Vh dk js[kkfp=

fp= 63 % csyu xeZ djus dh HkV~Vh
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blesa ̂rkjokyk^ tgk¡ cSBrk gS ml rjQ xSl dk ,d cuZj yxk;k 
x;k gSA rkfd og Hkêh dk rkieku vius fglkc ls fu;af=r djrk jgsA 

tc rkjdl dks fldkbZ HkV~Vh ls xeZ dh gq;h ykse ykdj nh tkrh 
gS rks mldk rkieku bruk gksrk gS fd ml ykse ls dk¡p dk rkj [khapk tk 
ldsA ysfdu okrkoj.k ds lEidZ esa vkus ij bl ykse dk rkieku rsth ls 
fxjrk gS ftlls rkj [khapk tkuk o csyu ij fyiVuk eqf'dy gks tk;sxkA 
,slh ukScr u vk;s blfy, csyu HkV~Vh ykse dks yxkrkj xeZ j[krh gSA 
csyu HkV~Vh ds ¶yw ls gh csyu dk rkieku Hkh fu;af=r fd;k tkrk gSA 
csyu ;fn 350 °C ls T;knk B.Mk gqvk rks pwM+h ij pV[k ¼nkark½ iSnk dj 
nsxkA ;fn cgqr vf/kd xeZ gqvk rks pwM+h dh idM+ detksj iM+ tk,xhA tks 
fLçax ugha cuus nsxh cfYd yVdus lh yxsxhA LFkkuh; Hkk"kk esa ,lh fLFkfr 
dks ̂eqëk iSjuk* dgrs gSaA eqB~Bk iSjus dh leL;k u vk;s blds fy, csyu ds 
ihNs ls ,d Cyksvj }kjk gok Qsadrs gSA csyu dh xfr T;knk djus ij ;s 
chekjh vkSj c<+rh gSA rc gok ds lkFk pwuk ikmMj Hkh bl ij Mkyrs gSaA 

1- eSustj ds fy;s dqlhZ & est ;k r[rA
2- gj csyu HkV~Vh ij ,d rjktw eqB~Bs rksyus ds fy;sA
3- gj csyu HkV~Vh ds fy;s ½" xksy 6½  QhV yEch 11 yfc;k dk lSVA 5 
csyu ds fy;s & 55 yfc;k dk lSVA 
4- gj csyu HkV~Vh ds fy;s 1.5" ls 2.5" lkbZt rd ds 8 csyu dk lsVA dqN 
csyu d‚eu Hkh gks ldrs gSA vr% 5 csyu HkV~Vh ds fy;s vyx&vyx 

5.8. *mRiknu ds dk;Z esa iz;ksx gksus okyk lkeku*

fp= 65 % csyu HkV~Vh
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lkbt ds lc feykdj dqy 30 csyuA
5- csyu dks j[kus dk LVSUMA
6- yksgs dh 1" eksVh] dh pkSdksj IysV & 25 ux
7- ekyk ¼[kqjih tSlk vkStkj½ & 25 ux
8- eqfB;k dh yfc;k & 15 ux
9- eqB~Bksa ds fy;s MEij & 20 ux
10- izR;sd csyu Hkêh ds fy, ?kq.Ms rksM+us dk MEij ¼Mªe½ & 5 ux
11- rkj dVkbZZ ds QM+ & izR;sd csyu Hkêh ds fglkc ls A
12- izR;sd csyu Hkêh ij ,d csyu e'khu & 5 ux
13- izR;sd csyu Hkêh ij ,d Cyksvj & 5 ux
14- deZpkfj;ksa dh gok ds fy, ia[ks & 10 ux

dkj[kkus esa vkt ds fnu] fdl vkdkj] uki] fMtkbu vkSj otu 
dh pwfM+;k¡ cuuh gS] ;g xksnke okys xzkgdksa }kjk ,d fnu igys v‚MZj cqd 
esa uksV djk;s x;s v‚MZj ij fuHkZj djrk gSA blh ds vk/kkj ij ccy] xqYyh 
vkSj xqYyh ds ckn xqYys ij fdruk dk¡p ysuk gSA vkSj ml ij vanj dh 
rjQ] chp esa ;k ckgj dh rjQ] dgk¡&dgk¡ vkSj fdrus jax dh nwljs dk¡p 
;k js'ke QsaVk dh /kkjh] Mksjh] fyIik vkfn] ykse ij yxkuk gS] ;g rks eSustj 
crkrs gh gSa] vkSj le;&le; ij fujh{k.k Hkh djrs gSaA ;g ge yksx pwM+h 
cukus dh izfØ;k esa i<+ pqds gSaA

csyu ij pwM+h cuus ds le;] vkSj ckn esa Hkh eSustj dks ns[kuk 
gksrk gS fd rkj dks eksVkbZ lgh cu jgh gS ;k ughaA blds fy;s le;&le; 
ij eqB~Bs dk otu fd;k tkrk gS rFkk pwM+h dh eksVkbZ cjkcj ¼lgh otu½ gS 
fd ugha] mldk Hkh voyksdu o fujh{k.k fu;fer fd;k tkrk gSA

rkjdl dks rkj yxkrs le; cM+s /;ku ls rkj yxkuk gksrk gS 
D;ksafd rkj iyVus dh gj le; lEHkkouk jgrh gSA rkj iyVus ls rkRi;Z 
;g gS fd pkSiSyk vkdkj (Shape) dh dqN pwM+h ds lSD'ku esa Å¡pkbZ] pkSM+kbZ 
ls dnju FkksM+h vf/kd gksrh gS] vkSj pkSM+kbZ] Å¡pkbZ ls de gksrh gSA iyV 
dj ;g mYVk u gks tk,] bldk fo'ks"k /;ku j[kuk iM+rk gSA 

25 x 25 cm 

5.9. pwM+h cukrs le;] vkus okyh dfe;k¡ vkSj mudk funku

pkSisyk rkj
dh lgh fLFkfr

pkSisyk rkj dh
iyVh gq;h fLFkfr

fp= 66 % pSisyk rkj dh lgh o iyVh gq;h fLFkfr
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,sls gh fujkyh esa Hkh /;ku j[kuk iM+rk gS fd ;g lgh 'ksi dk 
lSD'ku ,d iSy ij u iyV tk,A

/kfj;k¡ ;k Mksjh ¼çpfyr uke Mksfj;k½ pwM+h ds rkj ds vUnj lgh 
nwjh ij gSa ;k ugha bls ns[kus ds fy;s Hkh pwM+h ds rkj dk Å)Zokdkj dkV 
ns[kk tkrk gSA mnkgj.k ds fy;s fp= 68A  esa xksyk pwM+h esa jaxhu dk¡p dh 
;k js'ke dk¡p dh /kkjh dsUæ esa gSA tks xzkgd ds }kjk Lohd`r gSA ijUrq ;fn 
pwM+h ds rkj dh Å)Zokdkj dkV ¼Cross Section½ fp= 68B, C, D tSlh 
fn[kkbZ nsxh] 
 

rks eSustj rqjUr lEcaf/kr deZpkjh dks lgh rjg xqYyk cukus vkSj 
Mksjh yxkus dks dgsxkA

eqB~Bs dk iSjuk Hkh vke deh gSA blds ckjs esa ge igys gh csyu 
e'khu okys fgLls esa crk pqds gSaA ;g leL;k csyu ds vf/kd xeZ gks tkus ds 
dkj.k gksrh gSA vr% csyu dks gok o pwus }kjk mfpr rkieku ij j[kk tkrk 
gSA 

pwM+h ij pV[k vkuk nks gh otg ls gksrk gS]
1- csyu B.Mk gks tk; rks pwM+h ds vanj dh rjQ pVd vk;sxhA
2- ;fn ykse BUMh gks tk, rks pwM+h ds Åij pVd vk;sxhA

bls nwj djuk Hkh rkj okys ds gkFk esa gksrk gSA og csyu dks B.Mk 
;k xje gok vkSj pwuss dh lgk;rk ls dj ldrk gSA vkSj ykse ds fy, 
fldbZ;s dks funsZ'k ns ldrk gS fd ykse T;knk xeZ ;k dqN B.Mh fldkbZ 
dj ds nsA

pwM+h dk eqB~Bk ;kfu ^dk¡p dh fLçax dkWby^ rS;kj gks xbZA vc 

fp= 67 % fujkyh rkj dh lgh o iyVh gq;h fLFkfr

fujkyh rkj
dh lgh fLFkfr

fujkyh rkj dh 
iyVh gq;h fLFkfr

fp= 68 % xksyk rkj esa Mksfj;k dh fLFkfr

BA C D
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blls pwM+h cukus dh vksj pyrs gSaA

mijksä dk;Z dks fuEukuqlkj fd;k tkrk gSA 

igyk LVsi %
csyu e'khu ij dk¡p ds fLizax (Coil) cuus ds ckn] budks yksgs dh 

,d cM+h lh Vªs ¼LFkkuh; Hkk"kk esa bls MEij dgrs gSa½ esa j[kk tkrk gSA bl esa 
djhc 60&65 eqB~Bs vk tkrs gSaA tc ;g MEij Hkj tkrk gS] rks dVkbZ ?kj ls 
nks deZpkjh vkdj bl MEij dks dVkbZ ?kj esa ys tkrs gSaA tgk¡ ^dVb;k* 
budks dkVrk gSA

;gk¡ ^dVb;k* vius QM+ ¼est dh rjg yxk;k gqvk ydM+h dk 
Qêk½ ij ,d eqB~Bk j[k dj] vius l/ks gkFkksa ls dksjUMe ;k ghjs dh uksad 
okyh isafly ls ml ij ,d ydhj cukrk gSA ckn esa eqB~Bs dks mYVs gkFk ls 
idM+rk gS vkSj lh/ks gkFk ls uhps dh rjQ ;k dgsa ?kM+h dh lqbZ dh fn'kk 
¼DykWd okbt½ esa ejksM+rk gS rks fLçax dk gj NYyk vyx gks tkrk gSA ;g 
dke eh vH;kl ls vkrk gSA ojuk pwM+h dk uqdhyk fljk gkFk esa pqHk ldrk 
gSA ;g O;fä dVb;k dgykrk gSA 

bldk ,d vR;ar egRoiw.kZ dke vkSj gS fd] ;g dVkbZ djrs le; 
gh viuh iSuh utj ls Hkkai dj pwM+h dh eksVkbZ ds vuqlkj eksVk] lgh otu] 
ckjhd ,oa nk¡rs okyh ¼Reject½ pwfM+;k¡ vyx&vyx cuh [kqfM;ksa ¼[kkuksa½ esa 

fp= 69 % dVkbZ?kj esa dVb;k dk QM+
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Mkyrk tkrk gSA lkFk gh] ;fn fdlh MEij esa vf/kd ckjhd ;k vf/kd eksVk 
fudyrk gS rks eSustj dks voxr djkrk gSA 

mlds lkFkh iqjb;k o fxub;k pwfM+;ksa ds bl rjg dVs gq, 300 
NYyksa dks fxu dj jLlh esa ck¡/k dj xB~Bj ¼LFkkuh; Hkk"kk esa rksM+s½ cuk dj 
eksVs] lgh vkSj ckjhd Jsf.k;ksa esa vyx&vyx pês cuk dj j[krs gSaA okLro 
esa rks ,d rksM+k 288 pwM+h dk gksrk gSA ijUrq [kqys fljs okyh pwM+h vkokxeu 
esa dnju T;knk VwVrh gSA blfy;s mldh {kfriwfrZ djus ds fy;s çR;sd 
rksM+s esa 12 pwM+h vf/kd j[kh tkrh gSaA

izR;sd rksM+s esa 300 pwM+h gh gksa blds fy;s dVkbZ ?kj esa ekStwn 
LVkQ dk vkneh le;&le; ij mudk vkSpd fujh{k.k djrk jgrk gSA 
csyu ij eqB~Bs cukus okys ̂ rkjdl^ ds bZuke dh x.kuk Hkh bUgh rksMksa dh 
la[;k ds vk/kkj ij gksrh gSA blfy;s og Hkh ml ij viuh utj j[krk gSA 
rksM+ks esa 300 ls vf/kd pwM+h ck¡/k nsuk fdlh ds Qk;ns ds fy;s fd;k tk 
ldrk gSA ,sls gh eksVk vkSj ckjhd ds rksM+ksa dks lgh rksM+ks dh la[;k c<+kus 
ds fy, j[k fn;k rks mRiknu djus okys lewg dks bZuke esa Qk;nk gks 
tk;xkA ijUrq nksuksa gh fLFkr esa dkj[kkus dk uqdlku gSA blfy;s dVkbZ 
?kj esa ekStwn deZpkfj;ksa dks lrdZ jgdj dke djuk gksrk gSA

nwljk LVSi %
vc rd rS;kj rksM+ksa esa dk¡p ds ,sls NYys gksrs gSa ftuds fljs ,d 

lh/k esa ugha gksrs vkSj vkil esa tqM+s gq, Hkh ugha gksrsA bu rksM+ksa dks dkj[kkus 
ds ckgj ̂nksuksa fljksa dks lh/kk djus^ ¼LFkkuh; Hkk"kk esa l/kkbZ½ vkSj fQj [kqys 
gq, eq¡g dks xeZ djds vkil esa tksM+us ¼LFkkuh; Hkk"kk esa tqM+kbZ½ ds fy, Hkstk 
tkrk gSA 

fp= 70 % dk¡p ds fLizax ls vyx dVs gq;s dk¡p ds fcuk tqM+s NYys
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;w¡ ns[kk tk, rks ;g nks dke gq;s] ijUrq QSDVªh ls ;g rksM+s ,d gh] 
vkneh dks fn;s tkrs gSa] ftls tqM+kbZ Bsdsnkj dgrs gSaA ;g Bsdsnkj] viuh 
{kerk ds vuqlkj dkj[kkus ls rksM+s ysrk gSA vkSj l/kkbZ o tqM+kbZ dkjhxjksa esa 
forfjr dj nsrk gSA ;g dke ?kjksa esa L=h] cPps] vkneh lHkh fey dj djrs 
gSaA l/kkbZ dk dke T;knkrj fL=;k¡ o cPps djrs gSaA vkSj muds ?kj ds iq#"k 
tqM+kbZ djrs gSaA ,d esgurh vkneh vkB ?kaVs esa yxHkx 18&22 rksM+s tksM+ 
nsrk gSA vkSj brus gh rksM+s ?kj esa fL=;k¡ o cPps l/kkbZ dj nsrs gSaA

Bsdsnkj ds ikl ftrus ?kj ml dke dks djus okys gksrs gS og mlh 
fglkc ls rksM+s QSDVªh ls ykrk gS] vkSj muesa ck¡V nsrk gSA dke gksus ds ckn 

fp= 71 % l/kkbZ o tqM+kbZ ds fy, rksM+s ys tkrs gq;s

fp= 72 % l/kkbZ o tqM+kbZ dk dk;Z
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Bsdsnkj ,d vkneh ls mu tqM+s rksM+ksa dh tk¡p djds 288 pwM+h;ksa ds rksM+s 
cuok ysrk gSA LFkkuh; Hkk"kk esa bl dk;Z dks pdykbZ dgrs gSaA pdykbZ 
djuk eryc ,d pwM+h vkxs o ,d ihNs djds ,sls ck¡/kuk fd ,d Hkh pwM+h 
fgys ugha rkfd vkus&tkus esa vc pwM+h VwVs ughaA

288 pwM+h dk rksM+k ck¡/kus ds ckn cph 12 pwfM+;ksa esa ls ;fn dqN 
pwM+h VwVus ls cp tkrh gS rks og Bsdsnkj dh gksrh gSaA vkSj vxj 12 ls 
vf/kd pwM+h VwV xbZ rks mldh HkjikbZ Hkh Bsdsnkj dks djuh gksrh gSA iwjs 
fQjkstkckn esa ;g dkj[kkusnkjksa o tqM+kbZ Bsdsnkjksa ds chp vfyf[kr djkj 
gksrk gSA

rhljk LVSi
Bsdsnkj dkj[kkus ls eky ys x;k vkSj og tqM+ dj rS;kj gks x;kA 

mlds ckn ;g eky og ;k rks pwM+h xksnke ij nsus tk,xk ;k fQj dkj[kkus 
ds LVkWd ijA nksuksa gh txg LV‚d&eSu mlds eky dk fujh{k.k djrs gSaA 
vkSj mlds }kjk tqM+kbZ djds yk;s x;s eky dks lgh] eksVk] ckjhd] [kjkc o 
cM+h [kjkc esa ck¡Vrs gq, ,d fLyi ij p<+kdj mldh fjiksVZ mls nsrs gSaA 
ftlds vuqlkj mls dkj[kkus ls Hkqxrku dj fn;k tkrk gSA 

Bsdsnkj vius feys Hkqxrku esa ls nksuksa rjQ dk HkkM+k] tqM+kbZ] l/kkbZ 
dk bZa/ku] tqM+kbZ] l/kkbZ o pdykbZ dh etnwjh nsrk gSA ;g lc Hkqxrku 
djus ds ckn mls Hkh dqN mtjr gks tkrh gSA 

;gk¡ dkj[kkus dk dke [kRe gqvkA

fp= 73 % pwfM+;ksa dk LVkWd
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dk¡p dh pwfM+;k¡ @ 140

6- dk¡p dh pwM+h ij ltkoVh dk;Z

vHkh rd geus i<+k dh pwM+h dkj[kkus ls fudydj l/kkbZ o tqM+kbZ 
gksus ds ckn xksnke esa igqap xbZ gSA bu xksnkeksa dk lapkyu djus okys yksxksa 
dks LFkkuh; Hkk"kk esa ^xksnke okyk^ dgk tkrk gSA ,d vuqeku ds vuqlkj 
fQjkstkckn esa NksVs&cM+s xksnkeksa dh la[;k ,d gtkj ls Hkh vf/kd gh 
gksxhA bu xksnkeksa ls gh pwfM+;ksa dks fQjkstkckn ds LFkkuh; foØsrkvksa vkSj 
vU; 'kgjksa o vU; ns'kksa ds foØsrkvksa dks cspk tkrk gSA Hkkjro"kZ ds çR;sd 
'kgj] dLcs o xk¡o esa pwM+h dh cgqr vPNh [kir djus okyk cgqr cM+k cktkj 
ekStwn gSA fQjkstkckn ls gh dk¡p dh pwfM+;k¡ iM+kslh ns'kksa tSls Jhyadk] 
usiky] vQxkfuLrku] ckaXykns'k vkfn esa Hksth tkrh gSaA ftu ns'kksa esa 
Hkkjrh; ewy ds yksx vf/kd la[;k esa jgus yxs gSa] muesa Hkh /khjs&/khjs djds 
dk¡p dh pwfM+;ksa dk cktkj vkdkj ysus yxk gSA

ge igys Hkh i<+ pqds gSa fd Hkkjro"kZ esa lHkh txg ,d tSlh pwM+h 
ugha iguh tkrh gSA vyx&vyx çns'kksa esa vyx&vyx rjg dh pwM+h 
ilan dh tkrh gSA tSls iatkc esa vf/kdrj yky jax dh dqN eksVh pwM+h] 
egkjk"Vª esa e/;e eksVkbZ dh pwM+h] fcgkj o mM+hlk esa yky jax dh pwM+h ftl 
ij lqugjk ltkoVh dk;Z gks rFkk xqtjkr esa QSalh gjs jax dh pwfM+;ksa dh 
vf/kd ekax jgrh gSA 
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pw¡fd ;g xksnke okys yxkrkj vU; çns'kksa ds pwM+h foØsrkvkSa 
¼xksnke okyksa ds xzkgd½ ds laidZ esa jgrs gSa] vr% mudks ogk¡ ds LFkkuh; 
–f"V ls egRoiw.kZ R;ksgkj ds le; dSlh pwM+h ¼vkdkj] jax] fMtkbu o 
ltkoV bR;kfn½ dh ekax vk,xh] bldh xgu tkudkjh gksrh gSA bl 
tkudkjh ds cy ij gh og dkj[kkusnkjksa dks igys ls crk ikrs gSa fd mudks 
dSlh pwM+h pkfg,A

dkj[kkus ls pwM+h cudj xksnke esa vk tkrh gS rks xksnke okys 
[kjhnnkjksa dh #fp ds vuqlkj dqN pwfM+;ksa dks flQZ ̂idkbZ Hkêh^ ij Qk;j 
i‚fy'k djds pednkj cuk ysrs gSaA vkSj dqN pwfM+;ksa dks fofHkUu ltkoVh 
dk;ksaZ ds }kjk vkSj vf/kd [kwclwjr o euHkkou cuk nsrs gSaA pwfM+;ksa ij 
ltkoVh dk;Z gksus ls ,d rjQ rks mudh lqanjrk cgqr c<+ tkrh gS] lkFk 
gh budh dherksa esa Hkh dkQh btkQk gksrk gSA fQjkstkckn ds cktkj esa tgk¡ 
lknk pwfM+;ksa dh ,d fMCch ¼24 pwfM+;k¡½ 20&30 #i;s esa fey tkrh gSA ogha 
ltkoVh pwfM+;ksa dh fMCch ¼24 pwfM+;k¡½ ;k daxu vFkok dM+s ds lsV dh 
dher dqN lkS #i;ksa ls ysdj nks ls <kbZ gtkj #i, ;k vkSj Hkh vf/kd gks 
ldrh gSA ,slk blfy, fd buesa ls dqN pwfM+;k¡ lksus ds 'kq) ikuh ¼LFkkuh; 
Hkk"kk esa fgYy½ vkSj dqN tjfdu tSls ewY;oku uxksa dh tM+kbZ ls lqlfTtr 
gksrh gSaA

bl v/;k; esa ge pwM+h ij gksus okyh reke rjg dh ltkoV ds 
ckjs esa tkusaxsA  pwM+h ij ltkoV vusd fo/kkvksa ¼rjhdksa½ ls dh tkrh gSA 
pwM+h ij ltkoV dh fo/kkvksa dk foLr`r o.kZu fuEufyf[kr gSA

¼pwfM+;ksa dh Åijh ijr dks dVkbZ ;k f?klkbZ djds fMtkbu cukuk½

'kq#vkrh nkSj esa fQjkstkckn esa dM+k&Nky dh Hkfê;ksa ij cuus 
okyh pwfM+;k¡ FkksM+h eksVh o jQ gksrh FkhaA chloha lnh ds nwljs n'kd ds 
nkSjku fQjkstkckn ds bf.M;u Xykl odZ~l esa ,d teZu dk¡p fo'ks"kK 
feLVj ekSthuk us pwM+h ij ltkoV gsrq f?klkbZ] dVkbZ] idkbZ] fljsfed 
dyj vkSj fyfDoM xksYM ds mi;ksx dk lq>ko nsdj pwM+h dh dk;k dks gh 
iyV fn;kA dVkbZ vFkok f?klkbZ djus ds fy, dk¡p dh pwM+h dh lrg dks 
,d 'kkW¶V ij dsfUær ?kw.kZu djrh gqbZ ,czsflo lku ls Nqvkrs gSaA lku ftl 
txg Hkh dk¡p dh lrg dks Nwrh gS] ?k"kZ.k ds dkj.k ogk¡ ls dk¡p dh ijr 
gV tkrh gS vkSj ,d xïk ;k ydhj lh iM+ tkrh gSA

ltkoV dh fo/kk Øekad 1%
dVkbZ o f?klkbZ
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;g lku] ,czsflo ¼Abresive½ inkFkZ ds NksVs NksVs nkuksa dks ckWfUMax 
inkFkZ ds lkFk feykdj cuk;k x;k ,d Bksl ifg;k lk gksrk gSA bldh 
eksVkbZ ,d ls nks bap vkSj O;kl yxHkx ckjg ls pkSng bap vkSj dsUæ esa 
'kk¶V ¼Shaft½ yxkus ds fy, ,d lwjk[k gksrk gSA ,czsflo ds nkuksa ds 
vkdkj ds vuqlkj] eksVs nkus okyh lku xgjh vFkok T;knk dVkbZ ds fy, 
vkSj eghu nkus okyh lku gYdh f?klkbZ vFkok ikWfy'k dVkbZ ds fy, 
bLrseky dh tkrh gSaA budks Øe'k% dVkbZ lku o ikWfy'k lku dgrs gSaA 
'kkW¶V ds ,d vksj dfVax lku vkSj nwljh vksj i‚fy'k lku yxkbZ tkrh gSA 
;g 'kkW¶V ,d eksVj vFkok batu dh 'kkW¶V ls ,d iqyh ¼Puli½ vkSj iVk 
¼Flat Belt½ ds }kjk tqM+h gqbZ gksrh gSA iqfy;ksa ds lsV bl rjg yxk, tkrs gSa] 
rkfd lku yxHkx 500 pDdj çfr feuV ?kwe ldsA bl ,d lsV dks dVkbZ 
dk vìk dgk tkrk gSA

,d nLrkost esa mYys[k feyrk gS fd] loZçFke fnYyh ds ,d 
tsojkr tM+kbZ dkjhxj eku [kk¡ us yk[k dh lku ij pwM+h dh f?klkbZ dk 
dk;Z 'kq: fd;k FkkA mlds dqN le; ckn gh bf.M;u Xykl odZ~l o ch- 
Qjkejkst ,.M dEiuh }kjk pwM+h m/kksx esa xzkbafMax Oghy@lku }kjk pwM+h 
ij dVkbZ dh x;hA dnkfpr pwM+h cukus ds dk;Z esa mi;ksx esa vkus okyh 
;g igyh e'khu FkhA ;g Hkh mYys[k feyrk gS fd vkxjk ds gh ,d dkjhxj 
eqUus [kk¡ jaxjst us cSyxkM+h ds iqjkus ifg;ksa ls xzkbafMax Oghy pyk dj ;g 
dke Hkh tulk/kkj.k ds fy, lqyHk djk fn;kA bu ifg;ksa }kjk pyk;s tkus 
okys dVkbZ ds vìksa dk lapkyu yxHkx lu~ 1940 rd jgkA fQj bu vìksa 
dks batu ls pyk;k tkus yxkA
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mijksä of.kZr dbZ lkjs dVkbZ ds vìs tc ,d txg ij] ,d gh 
batu dh 'k‚¶V ls tksM+dj pyk, tkrs] rks og txg dfVax QSDVªh dgykrh 
gSA bl rjg dh O;oLFkk dVkbZ djus okys dkjhxjksa o dfVax QSDVªh ds 
ekfydksa dks cgqr ekfQd vkbZA cgqr le; ls blh rjg ;g QSfDVª;k¡ pyrh 
jghaA dfVax QSDVªh ds ekfyd ,d 'ksM Myokdj] QSDVªh ds ,d dksus esa 
batu yxokrs gSaA tgk¡ ls 'kk¶V vkSj iVk }kjk] ftrus vìs ml txg ij 
yxk ldrs gSa] mu vìksa dks yxkdj pykus dh O;oLFkk djrs gSaA gj vìs ij 
ikuh dk ,d ikbi Hkh fn;k tkrk gSA dVkbZ&f?klkbZ dh bu lkuksa ij 
yxkrkj ikuh fxjrk jgrk gSA rkfd f?kl dj fudyk gqvk ckjhd dk¡p dk 
cqjknk pwM+h ij ls lkQ gksrk jgsA ;g ikuh 'kk¶V ds uhps cuh ukyh esa ls 
cgdj ,d VSad esa bdëk gksrk jgrk gSA tgk¡ dk¡p dk cqjknk uhps cSB tkrk 
gS] vkSj Åij ls cg dj ikuh ukyh esa pyk tkrk gSA lIrkg esa ,d fnu bl 
Vadh dh lQkbZ dh tkrh gSA 'kk¶V ?kweus dh j¶rkj vuqHko ls r; gqbZ] tks 
fd yxHkx 500 pDdj çfr feuV gSA ?kw.kZu dh bl j¶rkj dks NksVh o cM+h 
iqyh;k¡ yxkdj O;ofLFkr fd;k tkrk gSA

bl O;oLFkk ds ckn dVkbZ dk dk;Z djus okys dkjhxjksa dks vius 
;gka dke djus ds fy, cqyk;k tkrk gSA bl lc ds cnys çR;sd dkjhxj ls 
vkB ?k.Vs dke djus ds cnys fdjk;k Lo:i ,d jde yh tkrh gSA dVkbZ 
dkjhxj pwM+h xksnke ls pwM+h ysdj vkrs gSaA ml ij xksnke ekfyd ds 
vuqlkj fMtkbu cukrs gSa rFkk çfr rksM+s ds fglkc ls viuh etnwjh çkIr 
djrs gSaA blh esa ls og QSDVªh dk fdjk;k o lku dk [kpkZ fudkydj 'ks"k 
jkf'k vius esgurkus ds :i esa çkIr djrs gSaA fdjk;s dh nj o vU; [kpsZ dh 
jde] dfVax QSDVªh ekfyd] xksnke ekfyd o dVkbZ dkjhxj feydj r; 
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djrs gSaA ftlls gj fdlh dks ykHk gks vkSj 'kgj esa lHkh txg ,d gh nj 
cuh jgsA gkykafd bl O;oLFkk esa Hkh tks odZj vf/kd o csgrj dke djrk gS 
og vU; dkjhxjksa ds eqdkcys vf/kd /ku çkIr djrk gSA

orZeku esa ;g batu dkykrhr gks pqds gSaA lu~ 1996 esa rkt 
Vªsihft;e tksu esa fQjkstkckn ds vkus ds ckn ls batu pfyr dVkbZ QSDVªh 
ls batu dh fonkbZ dj nh xbZ gSA vkt budh txg fctyh dh eksVjksa us ys 
yh gSA fctyh dh vk¡[k&fepkSyh pyrh jgrh gSA ijarq fQjkstkckn ftyk 
cuus ds ckn ls ;kuh 90 ds n'kd ds ckn ls gkykr dqN lq/kjs gSaA dVkbZ 
QSDVªh ds ekfydksa us Hkh çfr ?kaVk dke ds fglkc ls fdjk;k ysuk 'kq: dj 
fn;k gS] rkfd fctyh tkus ls flQZ etnwjksa dk uqdlku uk gksA gk¡ ;g 
t:j gS fd lkjs fnu esa 6 ?kaVs dke gqvk rc 8 ?kaVs dk fdjk;k fy;k 
tk,xkA bl rjg dkjhxj o dVkbZ QSDVªh ekfyd] nksuksa gh cjkcj uqdlku 
esa Hkh 'kkfey jgrs gSaA

vkt pwM+h dh ltkoV esa ubZ&ubZ fo/kkvksa ds tqM+us ls dVkbZ QSDVªh 
esa dke dqN de gks x;k gSA ftldh otg ls budh la[;k Hkh de gks xbZ 
gSA ysfdu vkt Hkh tks dVkbZ QSfDVª;k¡ py jgh gSa os vius iqjkus Lo:i esa 
gh gSaA ijarq ,d ubZ O;oLFkk us Hkh tUe ys fy;k gSA tks Hkh FkksM+k lk leFkZ 
dVkbZ dkjhxj gS] mlus vius ?kj ij gh ,d ;k nks vìs] ,d NksVh eksVj ds 
lkFk yxk fy, gSaA og [kqn rks dke djrk gh gS] vklikl ds dkjhxj dks Hkh 
dke djus ds fy, cqyk ysrk gSA bl rjg dke djus ls ;g Qk;nk gksrk gS 
fd fctyh tkus dh lwjr esa og vius nwljs dke dj ldrs gSaA vkSj fctyh 
vkus ij fQj ls dVkbZ f?klkbZ djus yxrs gSaA tks fdjk;k og QSDVªh esa nsrk 
Fkk mlls ;g O;oLFkk lLrh iM+rh gSA bl rjg ;g dke QSDVªh ls 
fudydj xyh eksgYys esa Hkh igqap x;k gSA

ge Åij i<+ pqds gSa fd lku 1 ls 2 bap eksVk ,d xksykdkj ifg;k 
gksrk gSA bldh ifjf/k dh eksVkbZ ij ,d vfr dBksj ghjs dh duh okys 
vkStkj ls ml ij dqN ykbusa mdsjh tk ldrh gSaA eryc ;g fd ykbuksa ds 
nksuksa rjQ ds inkFkZ dks vkStkj ls gVk dj lkQ dj fn;k tk, rks ykbusa 
mHkj vk;saxhA fMtkbu dh vko';drk vuqlkj bl ifjf/k ij dbZ ykbusa 
mdsjh tk ldrh gSaA ;g ykbusa cukus ds ckn ?kwers gq, dfVax Oghy ij pwM+h 
dks ykbuksa ds yacor j[kk tk, rks pwM+h dh Åijh lrg ls ?k"kZ.k ds dkj.k 
dk¡p f?kl tkrk gSA vkSj ogk¡ bu ydhjksa ds fu'kku cu tkrs gSaA ;g fu'kku 
ftrus xgjs djus gksrs gSa] pwM+h ij mruk T;knk ncko fn;k tkrk gSA 
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;fn ,sls fu'kku pwM+h dh Åijh ijr ij cgqr ikl ikl cuk fn, 
tk,a rks ;g ,d rjg dh fMtkbu gksxhA vkSj ;fn ,sls gh fu'kku nks ckj 
ikl&ikl cuk,a vkSj fQj dqN txg NksM+dj fQj ls nks ckj ikl ikl 
cuk, tk,a rks ;g nwljh rjg dh fMtkbu gksxhA blh rjg ls ykbuksa dh gh 
vusd fMtkbusa cukbZ tk ldrh gSaA

,slh gh ,d nwljh fMtkbu gS Ø‚l ¼Cross½ dh] ;kuh dkVs ds 
fu'kku dhA eryc ,d frjNh ykbu nwljh frjNh ykbu dks bl çdkj 
dkVs dh ,d Ø‚l utj vk,A bu Ø‚l ls Hkh vusd çdkj dh fMtkbusa 
cukbZ tk ldrh gSaA blh rjg Ø‚l rFkk ykbuksa ds la;kstu ls Hkh dqN 
vyx&vyx vkd"kZd fMtkbu cukbZ tk ldrh gSaA ykbuksa vkSj Ø‚l ds 
tksM+s rFkk muds chp ds varjky dks de vFkok T;knk djds dbZ ubZ 
fMtkbu cukbZ tk ldrh gSaA bu fMtkbuksa dh dYiuk dksbZ Hkh dj ldrk 
gSA dkjhxj Hkh ;g fMtkbu cukdj xksnke okyksa dks fn[kk ldrk gSA ijarq 
fdlh pwM+h ij dkSu lh fMtkbu cukbZ tk;s] bldk fu.kZ; xksnke ekfyd 
gh djrk gSA
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pwM+h ij fMtkbu dh dVkbZ djus ds ckn ;gh fØ;k dVh gqbZ pwM+h 
ij i‚fy'k Oghy ls Hkh djuh gksrh gSA fQj Hkh dk¡p dh ekSfyd ped ml 
dVs gq, fgLls ij ugha vk ikrh gSA blds fy, vyx ls ,d fØ;k dh tkrh 
gS ftls rduhdh Hkk"kk esa Qk;j i‚fy'k djuk dgrs gSaA LFkkuh; Hkk"kk esa bls 
Hkêh }kjk idkbZ djuk dgrs gSaA bl fo/kk ds ckjs esa ge vkxs tkusaxsA

pwM+h dh dVkbZ&f?klkbZ esa ykbuksa o Ø‚l dh fMtkbusa cukuk rks 
vklku gksrk gSA ijarq blesa ;fn dksbZ ?kqekonkj vFkok tfVy vk—fr xksyk] 
cwan] Qwy vkfn cukuh gks rks dkQh ijs'kkuh gksrh gSA bl rjg dh ?kqekonkj 
vFkok tfVy fMtkbuksa ds fy, eqM+kbZ ,d vPNk fodYi gSA

eqM+kbZ djus ds fy, pwM+h dh Åijh lrg dks ykS ds lkeus j[kdj 
jä rIr ¼Red Hot½ gksus rd /khjs&/khjs xeZ djrs gSaA lkFk gh lkFk /kkrq dh 
cuh ,d MkbZ dks Hkh FkksM+k xeZ djrs gSa] ftl ij okafNr vk—fr dh mYVh 
Nfo ¼Mirror Image½ cuh gksrh gSA pwM+h ds iwjh rjg xeZ gksus ds ckn bl ij 
MkbZ dks j[kdj nckrs gSa rks pwM+h ij MkbZ dh Nfo mHkj vkrh gSA vc pwM+h 
dks FkksM+k&FkksM+k ?kqekrs gSa vkSj xeZ djrs tkrs gSa vkSj fQj mls MkbZ ls nckrs 
tkrs gSaA bl rjg pwM+h dh iwjh ifjf/k ij fMtkbu cuus rd ;g çfØ;k 
nksgjkrs gSaA

blesa /;ku j[kus ;ksX; fo'ks"k ckr ;g gS fd ;fn MkbZ dks T;knk 
tksj ls nck fn;k rks ogk¡ ij pwM+h piVh gks tk,xhA vkSj ;fn MkbZ ij geus 
de ncko yxk;k rks MkbZ dh Nki gh pwM+h ij ugha vk,xhA blh rjg ls 
;fn pwM+h dks T;knk xeZ gksus fn;k rks pwM+h dk xksy vkdkj fcxM+ ldrk 
gSA vkSj ;fn pwM+h de xeZ gq;h rks ml ij MkbZ dh Nki ugha vk,xhA

pwM+h xksy gksus ds dkj.k bldh ifjf/k ij ncko Mkyus ds fy, MkbZ 
,d lhfer yackbZ dh gh cuk;h tk ldrh gSA vkSj ckj&ckj pwM+h xeZ djus 
rFkk LVSfEiax djus ls gh pwM+h dh iwjh ifjf/k ij fMtkbu cusxhA igys ;g 
dke fo'ks"k çdkj dh fpeVh ls gksrk FkkA rc blesa cgqr vf/kd le; 
yxrk FkkA blls çfr O;fä mRiknu Hkh cgqr de gksrk FkkA blfy, Bsds 
ij Hkh bl fo/kk dh etnwjh cgqr T;knk iM+rh FkhA rc xksnke ekfydksa dh 

ltkoV dh fo/kk Øekad 2%
eqM+kbZ 

¼pwM+h dks xeZ djds lkaps dks Nkiuk½
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igy ij ;gk¡ ds feflz;ksa us ,d e'khu cukbZ] ftlls eqM+kbZ dh pwfM+;ksa dk 
mRiknu c<+ x;kA 

bl e'khu esa ,d gh ckj esa dbZ pwM+h;k¡ ,d jksyj esa yxk nh tkrh 
gSaA bl jksyj dh ifjf/k ds yEcor iwjh yEckbZ esa ,d cuZj yxk gksrk gSA 
vkSj ,d yhoj ls cuZj ds lekukUrj mruh gh yEch ,d MkbZ dlh gksrh gSA 
yhoj gj ckj ,d fuf'pr nwjh ij vkdj xeZ pwM+h ij ncko nsrk gSA ;kuh 
gj ckj ,d leku nckoA yhoj ds mBus ds lkFk jksyj dks FkksM+k ?kqek nsrs 
gSaA blls pwM+h;ksa dk igys ls xeZ gks jgk Hkkx Åij vk tkrk gSA yhoj nck 
dj bl ij Hkh Nki cuk yh tkrh gSA vkSj yhoj mBus ij fQj ls jksyj dks 
FkksM+k ?kqekdj xeZ gks jgs fgLls dks Åij dj ysrs gSaA 

;g çfØ;k pwfM+;ksa dh iwjh ifjf/k ij Nki vkus rd fujarj nksgjkbZ 
tkrh gSA

pw¡fd bl e'khu esa MkbZ ,d gh cjkcj dk ncko lkjh pwfM+;ksa ij 
Mkyrh gS] vr% lHkh pwfM+;ksa dh eksVkbZ ,d tSlh gksuh pkfg,A ;fn dksbZ 
pwM+h eksVh ;k iryh vk xbZ rks ml ij MkbZ ds ncko esa QdZ vk tk,xkA 
vkSj pwfM+;ksa ij Nki ,d tSlh ugha cu ik,xhA blds fy, dkjhxj pwM+h dh 
vPNh rjg ls NaVkbZ djrs gSaA blds fy, ̂xks vkSj uks xks xstsl^ ¼Go or No 

Go Gauges½ dk Hkh ç;ksx djrs gSa tks cgqr gh vklku gSA vf/kdka'kr% ?kj 
dh efgyk;sa NaVkbZ dk dk;Z djrha gSa vkSj iq#"k eqM+kbZ dk dk;Z djrs gSaA 
eqM+kbZ esa ,d deh ;g gS fd ;g dVkbZ f?klkbZ ftrus rh[ks mHkkj ugha 
cukrhA ijarq ,d vPNh ckr ;g Hkh gS fd blesa dk¡p dh ped cjdjkj 
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jgrh gSA mlds fy, bldks idkbZ Hkêh ij Qk;j i‚fy'k gsrq ugha Hkstuk 
iM+rk gSA

pwM+h lknk gks ;k dVkbZ okyh ;k eqM+kbZ okyh bu lHkh ij lksus dh 
lqugjh fMtkbu cgqr Qcrh gSA ;g fMtkbu vlyh lksus ls gh cuh gksrh 
gS vr% egaxh gksrh gSA blfy, bldh ltkoV dVkbZ i‚fy'k o idkbZ ds 
ckn gh pwM+h ij dh tkrh gSA vkSj fQj ,d ckj iqu% idkbZ ;kuh Qk;j 
i‚fy'k djds bls Hkh pednkj o iDdk cuk nsrs gSaA

;g mYys[k feyrk gS fd chloha lnh ds f}rh; n'kd esa teZu 
dk¡p fo'ks"kK feLVj ekSthuk us csatsjl ¼teZuh½ dh fgYy eaxk dj bafM;u 
Xykl oDlZ esa idkbZ Hkêh cukdj feêh dh IysVksa ij pwM+h dh idkbZ dh FkhA 
ckn esa enu eksgu & j?kqukFk nkl th us ukt dh e.Mh esa ,d u;h çdkj 
dh idkbZ Hkêh esa pwM+h idkus ds fy, yksgs dh IysVksa dk mi;ksx fd;k FkkA 

lu~ 1918 esa çFke fo'o ;q) lekIr gksus ds ckn Hkkjr esa tc 
vktknh dh yM+kbZ us tksj idM+k rks oans ekrje~ ds ukjksa ls iwjk ns'k xw¡tus 
yxk FkkA ,sls le; esa fQjkstkckn ds dkjhxjksa us pwfM+;ksa ds Åij lqugjh 
fgYy ls oans ekrje~ fy[kdj oans ekrje~ uked cgqr gh [kwclwjr pwfM+;k¡ 
cukbZaA bu pwfM+;ksa dks iwjs ns'k esa cgqr ilan fd;k x;kA bu oans ekrje~ 
pwM+h;ksa dh ekax bruh c<+h fd ,d le; esa fQjkstkckn ls çfrfnu dbZ 
oSxu oans ekrje~ pwM+h fofHkUu uxjksa esa Hksth tkrh FkhA bl rjg ls 
fQjkstkckn esa cuus okyh dk¡p dh pwfM+;ksa us ns'k dh vktknh ds j.k esa Hkh 
viuh l'kä gkftjh yxkbZ FkhA

lksus dh ltkoV dSls gksrh gS % ,d jklk;fud fØ;k }kjk lksus dk 
dksy‚;My l‚Y;w'ku v‚xsZfud rsy ds ehfM;k esa cuk ysrs gSaA bls fyfDoM 
xksYM dgrs gSaA vkSj gekjh LFkkuh; Hkk"kk esa bls fgYy ds uke ls tkuk tkrk 
gSA ;g cuk cuk;k fyfDoM xksYM igys pwM+h ds 'kq#vkrh fnuksa esa fons'k ls 
vkrk FkkA vc ,d yacs le; ls ;gha fQjkstkckn esa gh cuus yxk gSA lksus 
ds bl dksy‚;My l‚Y;w'ku dks isaV cz'k ds }kjk pwM+h ij dVkbZ okys LFkku 
ij ;k pwM+h dh Åijh lrg ij isaV dj fn;k tkrk gSA FkksM+h nsj esa ;g fgYy 

ltkoV dh fo/kk Øekad 3%
fgYy

¼pwM+h ij lksus ds ikuh dh ltkoV½
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lw[k tkrh gSA lw[kh gqbZ fgYy dh pwM+h dks xkSj ls ns[kus ij gh tkuk tk 
ldrk gS fd bl ij fgYy yxh gqbZ gS] ojuk ;g ekywe gh ugha iM+rh gSA 
;fn bl pwM+h dks 450 ls 500°C rd xeZ dj fn;k tk;s] rks lksus dk lqugjk 
jax pwM+h ij mHkj vk;sxkA blfy, vc bls rksM+s esa cka/kdj idkbZ Hkêh ij 
idus ds fy, Hkstrs gSaA

D;ksafd fgYy ;kuh fyfDoM xksYM cgqr gh egaxk vkbVe gS] 
blfy, xksnke ekfyd bl dke dks vius xksnke ij gh djokrs gSaA fgYy 
dks byk;ph ds rsy ls iryk djds ,d uius ls uki dj dkjhxj dks I;kys 
esa fn;k tkrk gSA xksnke okyksa dks vankt jgrk gS fd veqd fMtkbu dks 
cukus esa bl fgYy ls fdrus rksM+s cusaxsA vf/kdrj mudk vuqeku lgh gh 
gksrk gS c'krsZ fgYy dk ;g ?kksy fdlh otg ls QSy u tk,A fgYy lw[kus 
ds ckn I;kys esa gks ;k cz'k ij og csdkj gks tkrh gSA blfy, ,d ckj esa 
dkjhxj yxkrkj ftruk dke dj ldrk gS mruh gh fgYy mldks nh tkrh 
gSA I;kys ;k cz'k ij lw[kh fgYy dks ikbu v‚;y ls lkQ djds o diM+s ls 
ikSaNdj rc gh nksckjk bLrseky djrs gSaA bl rjg ikSaNs gq, diM+s ;k csdkj 
gq, cz'k igys ;wa gh Qsad fn, tkrs FksA ysfdu vc ;g laHkky dj j[k fy, 
tkrs gSaA LFkkuh; U;kfj;k ¼lksus dk dke djus okys dhfe;kxj½ ;g diM+s o 
cz'k xksnke ekfydksa ls [kjhndj ys tkrs gSaA fQj buesa yxs fyfDoM xksYM  
ls og yksx lksuk fudky ysrs gSaA ;gh ugha os pwM+h ftu ij fgYy yxh gksrh 
gS] vkSj tks xksnke esa dke djrs le; VwV tkrh gS rFkk lka; dky dke [kRe 
gksus ds ckn xksnke ls >kM+dj Qsad nh tkrh gSA muls Hkh xksYM fjdoj dj 

fp= 80 % xksnke esa fgYy yxrs gq;s fp= 81 % fgYy dh pwM+h dh idkbZ

dk¡p dh pwfM+;k¡ @ 149



ysrs gSaA ,d le; Fkk tc ;gh fo|k ;kuh dfVax i‚fy'k] Qk;j i‚fy'k 
fgYy djds o idk dj pwM+h MsdksjsV djuk gh ltkoV dk ,d çeq[k 
fodYi FkkA rc fQjkstkckn ds cktkj esa lksus dh Hkkjh [kir FkhA ,d 
vuqeku ds vuqlkj çfrfnu yxHkx 4&5 fdyks lksuk fyfDoM xksYM ds :i 
esa pwfM+;ksa ij yxk fn;k tkrk FkkA vkt lksuk cgqr egaxk gS blfy, bldh 
[kir dkQh de gks xbZ gSA lksus dh ;g ltkoV vkt Hkh viuh egÙkk 
cuk, gq, gSA blfy, bldk pyu de t:j gqvk gS ij ;g cktkj esa 
viuh ekStwnxh cuk;s gq;s gSA

,d le; esa fQjkstkckn esa dk¡p dh pwM+h ij fgYy ¼lksus dk ikuh½ 
dh ltkoV cgqrk;r esa gksrh FkhA lksuk cgqr vf/kd ewY;oku gksus ds dkj.k 
fgYy dh pwM+h Hkh dkQh egaxh gks tkrh FkhA rc yksxksa us lLrs fodYi 
ryk'kus 'kq: fd;sA LoHkkfod gS fd ,sls esa mudk /;ku pk¡nh dh rjQ Hkh 
x;kA ysfdu bldks bLrseky djus esa ,d cgqr cM+h ck/kk FkhA ;g 
okrkoj.k esa ekStwn v‚Dlhtu ls fØ;k djds cgqr tYnh v‚Dlh—r gksdj 
dkyh i<+ tkrh FkhA bls bLrseky djus dk mfpr rjhdk ;gh Fkk fd ;g 
[kqys esa uk jgsA ftl rjg ls Fkjel esa dk¡p dh nks nhokjksa ds chp bldks 
can dj fn;k tkrk gS vkSj ;g v‚Dlhtu ds laidZ esa ugha vk ikrhA mlh 
rjg ls ge ;fn pwM+h dks iksyk cuk dj mlds vanj pk¡nh Hkjdj can dj nsa] 
rks ;g v‚Dlhtu ds lEidZ esa ugha vk;sxh vkSj dkyh Hkh ugha gksxhA

,d nLrkost esa mYys[k feyrk gS fd lu~ 1930&31 esa dydÙkk 
¼vc dksydkrk½ esa Jh ,u-,u- esgrk us tkikuh fo'ks"kKksa dks cqykdj Cyksbax 
ds dke ds lkFk tkikuh <ax ls pwM+h ds fuekZ.k dk dkj[kkuk [kksykA rc 
muds dkj[kkus esa lqugjh iksyh] yLVj o da?kh dh fdLe dh pwfM+;k¡ curh 
FkhaA esgrk th us budh fuekZ.k fof/k dk isVsaV Hkh djk fy;k FkkA fQjkstkckn 
ls mLrkn gchcqYykg vkSj muds NksVs HkkbZ gehn [kk¡ ds lkFk dqN vksj Hkh 
dkjhxjksa dks ogk¡ dke djus ds fy, cqyk;k x;k FkkA mUgksaus fdlh rjg ls 
iksyh vkSj yLVj ds lHkh elkyksa ¼jlk;uksa½ dh tkudkjh çkIr djds uksV 
dj yhA ckn esa mLrkn gchcqYyk us dydÙks ls okil vkdj [kk¡ lkgc 
eq'rkd vyh ds dkj[kkus LVkj Xykl oDlZ esa mä pwfM+;ksa ¼lqugjh iksyh] 

ltkoV dh fo/kk Øekad 4%
pk¡nh HkjkbZ

¼iksyh pwM+h esa flYoj ukbVªsV dk ?kksy Hkjdj lqugjh ped iSnk 
djuk½
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yLVj vkfn½ dk fuekZ.k djuk 'kq: fd;kA ,u ,u esgrk us isVsaV gksus ds 
dkj.k LVkj Xykl odZ~l ij dydÙks esa eqdnek pkyw dj fn;kA o"kksaZ rd 
;g eqdnek pyk vkSj blesa Jh eq'rkd vyh dk cgqr #i;k Hkh [kpZ gqvkA 
;g eqdnek fQjkstkckn ds fy, ,d egku pqukSrh FkhA blfy, [kk¡ lkgc 
eq'rkd vyh th ds lkFk fQjkstkckn ds m|ksxifr;ksa us Xykl cSaxy 
eSU;qQSDpjlZ ,lksfl,'ku uked laxBu cukdj blesa Hkkx fy;kA var esa 
fot;  fQjkstkckn dh gqbZA vkSj rc ;gka ij lHkh rjg dh pwfM+;k¡ cuus dk 
jkLrk lkQ gks x;kA

mLrkn gchcqYyk iksyh pwM+h esa tks dybZ Hkjrs Fks og B.Mh dybZ 
gksrh FkhA ;g ogh dybZ Fkh tks vkt Hkh niZ.kksa ij dybZ djus ds dke 
vkrh gSA B.Mh dybZ Hkh dkQh egaxh iM+rh FkhA mUgh fnuksa eqfLye Xykl 
odZ~l ds lkFk dke djus okys mLrkn oyhmYyk cukjl x,A ogk¡ mUgksaus 
cukjl fganw ;wfuoflZVh ds foKku ds ,d çksQslj ls flYoj ukbVªsV ds ?kksy 
dks pwM+h esa Hkjdj xeZ ikuh esa Mkydj xeZ i)fr }kjk lqugjh ped iSnk 
djus dk rjhdk lh[kk FkkA vc bl xeZ i)fr }kjk lqugjh iksyh pwM+h dk 
fuekZ.k dkQh lLrk gksus yxkA ijarq ,slh pwfM+;ksa esa tqM+kbZ ds ckn nks dkys 
/kCcs iM+ tkrs gSa] ftudks nwj djus dh fof/k vHkh rd dksbZ Hkh ekywe ugha 
dj ldk gSA

okLro esa rks ;g okfuZ'k isaV gh gksrk gS] ftlesa /kkrq ds vR;ar eghu 
d.k feys gksrs gSaA ,slh gh ,d /kkrq ftls ge dkalk dgrs gSa] og dbZ /kkrqvksa 
ds feJ.k ls curh gS vkSj fcYdqy lksus dh rjg pedrh gSA bl /kkrq dk 
mi;ksx eafnjksa ds ?k.Vs vkfn cukus esa Hkh fd;k tkrk gSA ,d fo'ks"k fof/k 
}kjk ge bl /kkrq ds cgqr ckjhd d.k cuk ysrs gSaA ;g ckjhd d.k lksus dh 
rjg gh pedrs gSaA ijarq cgqr vf/kd le; rd [kqys esa j[kus ij] okrkoj.k 
dh v‚Dlhtu ds laidZ esa vkdj ;g Hkh v‚fDl—r gksdj cnjax gks tkrs 
gSaA bu d.kksa dks ,d fo'ks"k okfuZ'k esa feyk fy;k tkrk gSA ;g okfuZ'k tYnh 
lw[kus okyh] dk¡p dh fpduh lrg ij Hkh vPNh rjg fpidus okyh gksrh 
gSA ijUrq vU; okfuZ'k dh rjg ;g Hkh dk¡p dh lrg ls uk[kwu ls gh [kqjph 
tk ldrh gS vkSj gok o ikuh ds vlj ls dqN gh eghuksa esa [kjkc gks tkrh 
gSA bl rjg okfuZ'k vkSj /kkrq ds lqugjs d.kksa dks feykdj ;g dPph fgYy 

ltkoV dh fo/kk Øekad 5 %
dPph fgYy dh ltkoV

¼pwM+h dh Åijh lrg ij /kkfRod isaV yxkuk½
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curh gSA ;g fgYy jxM+ ls NwVs ugha mlds fy, bldks dVkbZ fd, gq, 
LFkku ij yxkrs gSaA ftlls fd og dVkbZ }kjk cus xìs esa vanj dh vksj Hkj 
tk,A bu pwfM+;ksa dks Qk;j i‚fy'k ds fy, idkbZ Hkfë;ksa ij Hkh ugha Hkstk 
tkrk gSA okfuZ'k ds dkj.k bu pwfM+;ksa ij Lor% gh ,d çdkj dh ped lh 
vk tkrh gSA 

;g dke lLrk gksus dh otg ls Bsds ij djus dks ns fn;k tkrk gSA 
Bsdsnkj bl dke dks ykdj vius vklikl ds ?kjksa esa ck¡V nsrs gSaA tgk¡ 
efgyk,a o cPps bl dke dks djrs gSaA bl dke esa etnwjh rks de feyrh 
gSA ijarq bl otg ls ifjokj dh vk; rks c<+ gh tkrh gSA xksnke esa vkus ds 
ckn bu pwfM+;ksa dh NaVkbZ o iSfdax dk dke fd;k tkrk gSA bl rjg ;g 
pwfM+;k¡ lksus dh fgYy tSlh ped fy, gksrh gSaA ysfdu okLro esa muls 
cgqr de dher esa gh miyC/k gksrh gSaA gkykafd lksus dh fgYy ds eqdkcys 
;g pwfM+;k¡ tYnh [kjkc gksrh gSaA ijarq de dher ds fy, ;g dksbZ cgqr 
egaxk lkSnk ugha gSA

lgh ek;uksa esa] pwM+h ds 'kq#vkrh fnuksa esa] ltkoV dh bl fo/kk ds 
dkj.k gh pwM+h dks viuk orZeku jax&fcjaxk Lo:i çkIr gqvkA njvly 
^fljsfed dyj^ ewyHkwr 6 jaxksa esa rks feyrs gh gSaA ysfdu budks feykdj 
dbZ rjg ds jax o 'ksM vkSj cuk, tk ldrs gSaA blds vykok Hkh vuks[ks  
jax tSlh jsfM;e gjk rFkk ihd‚d Cyw cktkj esa feyrs gSaA ;g lHkh fljsfed 
dyj ikmMj ds :i esa gksrs gSaA bUgsa ,d ehfM;e ¼,d dkcZu u NksM+us 
okyk xksan tSlk inkFkZ½ ls feykdj ,d xk<+k isLV tSlk cuk ysrs gSaA vc 
bu jaxksa ls MkbZ ds }kjk pwM+h dh Åijh lrg ij vklkuh ls NikbZ dj nh 
tkrh gSA vFkok cz'k }kjk pwM+h dh Åijh lrg ij dqN vPNh vk—fr;ka cuk 
nh tkrh gSaA

dqN nsj gok esa j[kus ij ehfM;e lw[k dj pwM+h ls fpid tkrk gSA 
ijarq mls vHkh vklkuh ls [kqjpk tk ldrk gSA blfy, bls idkbZ Hkêh ij 
idk dj iDdk dj fy;k tkrk gSA vc ;g jax [kqjpus ls Hkh ugha NwVrk gSA 
bl jax ds xq.k dk¡p ds leku gh gksrs gSaA blesa jax vkSj ped nksuksa gh gksrh 
gSaA QS'ku dh nqfu;k esa tks bUæ/kuq"kh fofo/krk pkfg, gksrh gS] og bu 
fljsfed jaxksa us nhA

ltkoV dh fo/kk Øekad 6 % 
fljsfed dyj NikbZ

¼cz'k vFkok MkbZ }kjk lsjsfed dyj dh isafVax½
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lu~ 1910 ds n'kd esa teZu dk¡p fo'ks"kK feLVj ekSftuk us dk¡p 
dh pwM+h ij ltkoV ds fy, fljsfed jaxksa ds bLrseky dk lq>ko fn;k vkSj 
fQjkstkckn ds yksxksa dks fljsfed jaxksa ls ifjfpr djk;kA pwM+h ij fljsfed 
jaxksa dh NikbZ dh 'kq#vkr lu~ 1910 ds n'kd ds mÙkjknZ~/k esa gh 'kq: gks 
xbZ FkhA lu~ 1920 ds n'kd dk iwokZ/kZ vkrs&vkrs tc LVkj Xykl odZ~l esa 
xksyk] pkSisyk vkSj vU; QSalh pwfM+;k¡ cuus yxh Fkha rc bl dke us vkSj 
j¶rkj idM+hA 

rc ;g fljsfed jax fons'k ls gh vk;kr fd, tkrs FksA tc bu 
fljsfed jaxksa dh [kir c<+ xbZ rc dqN fons'kh QeksaZ us dydÙks esa vius 
fcØh dk;kZy; [kksy fy;s FksA curs ;g vc Hkh fons'k esa gh FksA b/kj 
fQjkstkckn ds yksxksa us budh [kir o dher ns[krs gq;s budks cukus dh 
dksf'k'k 'kq: dj nh FkhA buesa Jh xksfoUn flag 'kekZ ds lqiq= czts'k pUnz 
'kekZ ¼bl fdrkc ds ys[kd½ ds funsZ'ku esa Lo;a muds o muds ifjokj d 
vFkd iz;Ru ls yxHkx lky Hkj rd dbZ lkS ç;ksx djus ds ckn budks 
fljsfed dylZ cukus esa lQyrk çkIr gq;hA lu~ 1970 ds n'kd ds 
mRrjk/kZ esa buds ifjokj us twihVj fljsfed bUMLVªh ds uke ls fljsfed 
dyj cukus 'kq: fd;sA vius Lrjh; mRiknksa dh cnkSyr ;g fons'kh 
daifu;ksa ij Hkh Hkkjh jgsA lu~ 2000 ds vkl&ikl dqN vkSj Hkh yksx bl 
{ks= esa vk x;sA pwM+h dh ltkoV ds 'kq#vkrh nkSj ls gh ekStwn fljsfed jaxksa 
ls NikbZ dh ;g fo/kk vkt Hkh mruh gh çklafxd cuh gq;h gSA

fp= 82 % fljsfed dyj dh ltkoV
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ltkoV dh fo/kk Øekad 7% 
dPps jaxksa ls NikbZ

¼cz'k vFkok MkbZ }kjk dPps jaxks ;k v‚;y isaV ls NikbZ½

pwM+h dks pVdhys o HkM+dhys jaxksa ls jaxus rFkk bls lLrk gh j[kus 
dh pkg us dPps jaxksa dks Hkh ekSdk fn;kA bu dPps jaxksa vFkok v‚;y isaV dh 
NikbZ Hkh fljsfed dylZ dh rjg gh gksrh gSA blesa cl bruk QdZ gksrk gS 
fd fljsfed dyj dh rjg idkbZ Hkêh;ksa ij bu pwfM+;ksa dh idkbZ ugha dh 
tkrhA 

pwM+h ij isaV yxkus ds ckn bls dqN nsj lw[kus ds fy, NksM+ nsrs gSa] 
ftlls blesa dBksjrk vk tkrh gS vkSj ;g vklkuh ls ugha NwVrk gSA gk¡ 
uk[kwu ;k fdlh /kkrq dh uqdhyh uksad ls [kjksapus ij vFkok lkcqu ds ikuh 
ds vlj ls ;g isaV dqN le; ckn mrj tkrk gSA ,sls esa ;g pwM+h csjaxh 
t:j fn[krh gS ijarq ewy:i ls dk¡p dh pwM+h rks cuh gh jgrh gSA 

egaxs fljsfed dylZ dh txg lLrs jaxksa dk bLrseky gksus rFkk 
idkbZ Hkêh dk ,d çfØ;k de gksus dh otg ls ;g pwM+h fljsfed dyj dh 
NikbZ okyh pwfM+;ksa ds eqdkcys dkQh lLrh gksrh gS vkSj blesa jaxksa dh jsat 
Hkh dkQh T;knk miyC/k gksrh gSA ftlls ;g fdlh Hkh jax dh iks'kkd ds 
lkFk eSfpax ds vPNs fodYi miyC/k djkrh gSA

fp= 83 % dPps dyj dh ltkoV
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ltkoV dh fo/kk Øekad 8 %
idkbZ 

¼Qk;j i‚fy'k½

vly esa bl fo/kk dk mYys[k lcls igyh fo/kk ds :i esa gksuk 
pkfg, FkkA D;ksafd dkj[kkus esa rS;kj dh xbZ pwM+h ij l/kkbZ o tqM+kbZ ds ckn 
;fn mls cktkj esa cspuk pkgsa rks idkbZ Hkêh ij idk dj ;kfu QkW;j 
ikWfy'k ls pednkj cukdj lknk pwM+h ¼Plane Bangle½ ds :i esa lh/ks 
cktkj esa mrkjk tk ldrk gSA

dVkbZ o f?klkbZ }kjk pwM+h ij fMtkbu cukus ls pwM+h dk og 
fgLlk FkksM+k lk jQ gks tkrk gSA bl rjg dh pwM+h dks tc idkbZ Hkêh ij 
jä rIr ¼Red Hot½ xeZ fd;k tkrk gS rks fMtkbu okys jQ fgLls ij Hkh 
dk¡p dh ped iwoZor vk tkrh gSA

blh rjg ls tc fljsfed dyj dh NikbZ okyh pwfM+;ksa dks Hkh 
idkbZ Hkêh ij xeZ djrs gSa rks fljsfed dyj ij Hkh dk¡p tSlh ped vk 
tkrh gSA vkSj ;g pwM+h ij iDdh rjg ls yx tkrk gS tks lkcqu ds ikuh ls 
/kksus vFkok uksdnkj /kkrq ls [kjksapus ij Hkh NwVrk ugha gSA 

idkbZ dh bl çfØ;k esa pwM+h dks /khjs&/khjs jä rIr yky gksus rd 
xeZ fd;k tkrk gSA fQj bls /khjs&/khjs B.Mk djrs gSaA bl rjg ls pwM+h 
pV[krh Hkh ugha gS vkSj ml ij pkjksa rjQ ,d tSlh ped vk tkrh gSA 
blh dks ge rduhdh :i ls Qk;j i‚fy'k djuk ;k LFkkuh; Hkk"kk esa idkbZ 
djuk dgrs gSaA

ge igys Hkh i<+ pqds gSa fd teZu dk¡p fo'ks"kK Jh ekSthuk us gh 
fQjkstkckn esa loZçFke pwM+h dks idkus ds fy, idkbZ Hkêh dk mi;ksx 
bf.M;u Xykl oDlZ esa fd;k FkkA bl idkbZ Hkêh esa mUgksaus feêh dh IysVsa 
bLrseky djds pwM+h idkbZ dk dke pkyw djk;k FkkA gkykafd blds dqN 
le; ckn gh enu eksgu & j?kqukFk nkl th us ukt dh e.Mh esa ,d ubZ 
idkbZ Hkêh dk fuekZ.k dj yksgs dh IysVksa }kjk pwM+h idkbZ dk dk;Z 'kq: 
fd;kA 

lu 1920 ds n'kd ds mÙkjk/kZ esa tc LVkj Xykl oDlZ us cynkj 
ds lkFk xksyk vkSj pkSisyk vkfn QSalh pwfM+;ksa dk fuekZ.k 'kq: fd;k rks pwM+h 
ds ltkoV ds dk;Z vkSj idkbZ Hkfê;ksa ds dk;Z esa dkQh rsth vkbZA bu 
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idkbZ  dk mi;ksx dkQh yacs le; rd gksrk jgkA pwM+h m|ksx ds 
fodkl ds lkFk idkbZ Hkfê;ksasa esa Hkh /khjs&/khjs lq/kkj gksrs jgs] tks fd eq[;r% 
;gha ds dkjhxjksa vkSj okf'kanksa us fd;sA 

idkbZ Hkêh eq[;r% Qk;j fczDl vkSj Qk;j Dys ls cuh gq;h ,d 
NksVs vk;rkdkj dejs tSlh gksrh gSA bldks ik¡p Hkkxksa esa ckaVk tk ldrk 
gSA igyk vkSj lcls fupyk Hkkx gS pwYgkA 'kq#vkr ds fnuksa ls idkbZ 
Hkfê;ksa esa bZa/ku ds :i esa dks;ys vkSj ydM+h dk ç;ksx fd;k tkrk FkkA rc 
pwYgs esa yksgs dh eksVh eksVh pkSdksj NM+sa ¼LFkkuh; Hkk"kk esa ckjh½ yxkdj 
muds Åij dks;yk vkSj ydM+h dks j[kdj bZa/ku ds :i esa tyk;k tkrk 
FkkA dks;yk tyus ds ckn jk[k ckjh ds chp ls uhps fxj tkrh FkhA

idkbZ Hkêh ds e/; Hkkx esa rhu vk;rkdkj ikWV j[ks tkrs FksA tks 
feV~Vh ls cus gksrs FksA lcls uhps dk ikWV lcls T;knk xeZ gksrk FkkA chp 
dk ikWV e/;e xeZ rFkk Åij dk ikWV lcls de xeZ gksrk FkkA bu rhuksa 
ikWV dh xgjkbZ] pkSM+kbZ o Å¡pkbZ Øe'k% 40x30x4 bap gksrh FkhA ;g 
vUn:uh eki gSaA feêh ds bu ikWV~l dh nhokjksa dh eksVkbZ yxHkx 1 bap 
gksrh FkhA idkbZ Hkêh ds lcls Åijh fgLls esa ,d NksVh N% ;k lkr QqV 
Å¡pkbZ dh fpeuh yxkbZ tkrh FkhA tks bZa/ku ls fudyus okyh xehZ vkSj /kq,a 

Hkfê;ksa

1440 mm

1
8

3
0

 m
m

41 40 mm

fpeuh

jk[k dk x<~<k

dks;yk
gok

Åijh ikWV

e/;e ikWV

fupyk ikWV

xeZ ¶yw xSl dk ?kqeko

fp= 84 % dks;yk pfyr idkbZ HkV~Vh

dk¡p dh pwfM+;k¡ @ 156



dks ckgj okrkoj.k esa Qsadus dk dk;Z djrh FkhA idkbZ Hkêh ds Hkhrj rhuksa 
ikWV bl çdkj ls j[ks tkrs Fks fd uhps pwYgs esa ckjh ij dks;yk tykdj 
mRiUu dh xbZ xeZ ¶yw bu rhuksa ikWV ds bnZ fxnZ ?kwe dj budks viuh xehZ 
nsdj Åij yxh fpeuh ls gksdj ckgj okrkoj.k esa fudy tk,A 

,d dkcZu LVhy dh IysV ysrs gSa] ftldk eki 36"x26" vkSj  
eksVkbZ yxHkx 20 xst gksrh gSA bl IysV ij pwfM+;k¡ pqudj lcls Åij ds 
ikWV esa j[krs gSaA bl ikWV dk rkieku yxHkx 250 ls 300°C gksrk gSA FkksM+h 
nsj ckn bl IysV dks Åij ds ikWV ls fudkydj chp okys ikWV esa j[k nsrs 
gSaA bl ikWV dk rkieku yxHkx 450 ls 500°C gksrk gSA dqN le; ckn bl 
IysV dks iqu% chp ds ikWV ls fudkyrs gSa vkSj lcls uhps okys ikWV esa j[k nsrs 
gSaA ;gk¡ rkieku 800 ls 850°C gksrk gSA ;g ikWV ihNs dh vksj ls T;knk xeZ 
gksrk gS vkSj ft/kj ls IysV Mkyh tkrh gS og fljk [kqyk gksus ds dkj.k mlesa 
ls xehZ dk ºzkl cjkcj gksrk jgrk gSA ftlds dkj.k Hkhrjh fgLls ds 
eqdkcys vkxs dk fljk vis{kk—r BaMk jgrk gSA vr% tc IysV ds Hkhrjh 
vk/ks fgLls dh pwfM+;k¡ xeZ gksdj yky gks tkrh gSa rc idkbZ Hkêh dk 
deZpkjh ml IysV dks ckgj fudkydj vkSj ?kqekdj fQj mlh psacj esa j[k 
nsrk gSA tc m/kj dh pwfM+;k¡ Hkh yky gks tkrh gSa] rc IysV dks fudkydj 
B.Mk gksus ds fy, j[k fn;k tkrk gSA FkksM+h nsj esa gh pwfM+;ksa dk rkieku 
de gksdj yxHkx 300°C gks tkrk gSA rc IysV ij ls pwfM+;k¡ /kjrh ij 
iyV nh tkrh gSaA bl le; ;g pwfM+;k¡ bl rjg Mkyh tkrh gSa fd og ,d 
ds Åij ,d jgsa rkfd ,d nwljs dh xehZ ls /khjs&/khjs B.Mh gksaA ;fn pwfM+;k¡ 
rsth ls B.Mh gksaxh rks og pV[k tk,axhA

dks;ys ls pyus okyh bu idkbZ Hkfë;ksa ij dke yxkrkj pkSchl 
?k.Vs rhu f'k¶V esa pyrk jgrk gSA çR;sd f'k¶V esa dke djus okys 
deZpkfj;ksa dh la[;k rhu gksrh gSA igyk deZpkjh ^idb;k^ gksrk gS] tks 
idkbZ Hkêh esa IysVsa dks j[krk vkSj ckgj fudyrk gSA nwljk deZpkjh 
^fpub;k^ gksrk gS] tks dkcZu LVhy dh IysVksa ij pwfM+;ksa dks pqudj j[krk 
tkrk gSA rhljk deZpkjh ̂rksM+s cka/kus okyk^ gksrk gS] tks idh gqbZ pwfM+;k¡ tc 
B.Mh gks tkrh gSa rks mudks rksM+s esa cka/kdj j[krk gSA 

dks;ys ds tyus dh j¶rkj ls idkbZ Hkêh ds rhuksa pSEcjksa dk 
rkieku ?kVrk c<+rk jgrk gSA mlh ds fglkc ls IysV ds idus dk le; Hkh 
?kVrk c<+rk gSA tc rkieku T;knk ?kV tkrk gS rks Hkêh esa dks;ys dk >ksadk 
yxk nsrs gSa ;kuh FkksM+k dks;yk Hkêh esa Mky nsrs gSaA blls FkksM+h gh nsj esa 
rkieku fQj c<+ tkrk gSA 
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idkbZ Hkêh ij dke djus okys dkjhxjksa dks Hkqxrku çfr rksM+s ds 
fglkc ls gh gksrk gSA vr% og rks T;knk ls T;knk rksM+s idkuk pkgrs gSaA 
vkSj mlds fy, T;knk ls T;knk >ksadk Hkh Mkyus dks rS;kj jgrs gSaA ijarq 
idkbZ Hkêh ds ekfyd dks ;g Hkh ns[kuk iM+rk gS fd ;fn dks;ys dk >ksadk 
ckj&ckj yxsxk rks dks;yk T;knk [kpZ gksxk] tks fd mldk uqdlku gSA 
blfy, og gj f'k¶V ds fy, ,d fuf'pr otu dk dks;yk gh tykus ds 
fy, nsrk gSA dkjhxjksa dks bl fuf'pr dks;ys ls gh T;knk ls T;knk rksM+s 
idkus gksrs gSaA yxkrkj esgur ls dke djrs gq, og ceqf'dy 400 rksM+s 
çfrfnu ¼rhuksa f'k¶V esa½ idk ikrs gSaA

lu 1996 esa fQjkstkckn ds m|ksxksa esa LoPN bZa/ku ;kuh çk—frd 
xSl vkus ds ckn ls pwM+h cukus okys dkj[kkus rks viuh i‚V ;k VSad Hkfê;k¡ 
xSl ls pykus yxsA ijarq idkbZ Hkfë;ksa ds ikl dksbZ fodYi ugha Fkk blfy, 
og dks;ys ls gh pyrh jghaA rc T;knkrj idkbZ Hkfê;k¡ xyh&dw¡pksa esa vkSj 
?kuh vkcknh ds chp fLFkr FkhA vkSj ,d Hkêh yxHkx 400 fdyks dks;yk 
çfrfnu dh [kir djrh FkhA ;fn çnw"k.k ds fglkc ls ns[ksa rks ;g cgqr de 
[kir FkhA ;fn l[rh djrs gq, idkbZ Hkêh;ksa dks dks;yk ;k ydM+h 
bLrseky djus ls rc gh jksdk tkrk rks oSdfYid bZa/ku o mfpr çkS|ksfxdh 
dh vuqiyC/krk ds pyrs ;g Hkfê;k¡ can gks tkrhaA buds can gksus dk eryc 
gksrk fd iwjk dk iwjk pwM+h dk dkjksckj gh can gks tkrkA

fp= 85 % idkbZ HkV~Vh esa dks;yk dk >kSadk yxkrk dkjhxj
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idkbZ ;ksa dh bl leL;k dks ns[krs gq, Vsjh ¼TERI½ us bl 
rjQ Hkh /;ku fn;kA Vsjh dk mís'; idkbZ Hkfê;ksa esa LoPN bZa/ku dk ç;ksx 
vkSj ÅtkZ laj{k.k rFkk de ykxr FkkA 

blds fy, Vsjh vkSj ,l- Mh- lh- ¼S.D.C.½ us lu~ 1998 esa ,d 
çfr;ksfxrk dk vk;kstu fd;kA ,d czks'kj cukdj fofHkUu rduhdh 
laLFkkuksa] vfHk;kaf=dh egkfo|ky;ksa] midj.k fuekZrkvksa] ,aVjçsU;kslZ vkSj 
'kks/k ,oa fodkl ¼Research & Development½ laLFkkuksa dks Hkstk x;kA 

Vhe cuk;h x;hA ftlesa vkbZ-vkbZ-Vh- fnYyh] lksjkus ,l , ¼Sorane,S.A.½] 
fczfV'k Xykl ¼British Glass½ vkSj Vsjh ¼TERI½ ds fo'ks"kK 'kkfey FksA

bl czks'kj esa ;g Hkh crk;k x;k Fkk fd fotsrk fMtkbu ij 
vk/kkfjr ,d ik;yV çkstsDV Vsjh ds [kpsZ ij fQjkstkckn esa yxk;k 
tk,xkA bl çfr;ksfxrk esa ns'k Hkj ds fofHkUu fgLlksa ls rsjg çfof"V;ka çkIr 
gqbZaA çfr;ksfx;ksa esa vfHk;akf=dh egkfo|ky;] midj.k fuekZrk vkSj 
fQjkstkckn esa dk;Zjr laLFkk,a Hkh FkhaA lu~ 1999 ds vkf[kj esa tkdj rhu 
fotsrkvksa dh ?kks"k.kk dh xbZA 

Hkfê

fp= 86 % czks'kj idkbZ HkV~Vh fMtkbfuax

bl czks'kj esa dks;ys ls pyus 
okyh ijaijkxr idkbZ Hkfë;ksa 
ds ckjs esa tkudkjh nh xbZ 
FkhA ;g Hkh crk;k x;k Fkk fd 
budks dks;ys ds LFkku ij 
fdlh vU; oSdfYid bZa/ku ls 
D;ksa pyk;k tkuk pkfg,A 
fQj lHkh dks ,d çfr;ksfxrk 
esa Hkkx ysus ds fy, vkeaf=r 
fd;k x;k Fkk ftlls fd og 
,d oSdfYid bZa/ku ls pyus 
okyh idkbZ Hkêh dk fMtkbu 
cuk ldsa tks fd ÅtkZ n{k gks 
vkSj çnw"k.k u QSyk;sA blesa 
çFke rhu csgrjhu fMtkbuksa 
ds fy, uxn buke Hkh j[ks 
x, FksA bu fMtkbuksa dks 
pquus ds fy, fo'ks"kKksa dh ,d 
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çFke iqjLdkj % #i;s 1]00]000
idkbZ ysgj ds fy,
/kuat; uokaxqy
/kuçdk'k baMfLVª;y d‚jiksjs'ku]
fejt ¼egk-½

f}rh; iqjLdkj % #i;s 60]000
idkbZ ysgj ds fy, 
c`ts'k paæ 'kekZ
Xykl dalyVsaV
fQjkstkckn] ¼m-ç-½

r`rh; iqjLdkj % #i;s 40]000
ekStwnk Hkfê;ksa ds la'kksf/kr çk:i ds fy, 
lh-Mh-th-vkbZ-
fQjkstkckn] ¼m-ç-½

çFke p;fur e‚My dk Vªk;y bysDVª‚fud Xykl oDlZ] 
fQjkstkckn esa fd;k x;kA ;g p;fur e‚My pwM+h idkbZ dh ysgj ¼Lher½ 
FkhA çFke iqjLdkj fotsrk Jh /kuat; uokaxqy us bl ysgj dks fejt] 
egkjk"Vª fLFkr vius dkj[kkus esa cuk;k vkSj fQj bldks fQjkstkckn esa 
bysDVª‚fud Xykl oDlZ esa vius bathuh;j o rduhf'k;u ds }kjk yxok 
dj pkyw djk;kA bldk lkjk [kpZ Vsjh us mudks fn;k FkkA blesa 
bysDVª‚fud Xykl oDlZ esa viuh yxHkx 400 oxZ QqV txg rFkk Vªk;y ds 
fy, Hkêh esa [kpZ gksus okyh xSl Hkh nhA vkSj blds fy, dksbZ Hkh [kpZ ugha 
fy;kA

bl ysgj dk d‚UlsIV rks vPNk FkkA blesa nks LVhy dh dscysa Mh 
lh eksVj pfyr iqyh ds lsV }kjk vkxs c<+rh FkhaA ;g nksuksa iqyh ds lsV 
ysgj ds nksuksa Nksj ij yxs gq, FksA ftuds chp dh nwjh yxHkx 24 QqV FkhA 
mlesa ls yxHkx 16 QqV yEcs pSEcj dks xSl ls xeZ fd;k tk jgk FkkA dscy 
vkSj ghfVax psEcj ds chp Nr dh ÅapkbZ 2 bap Fkh psEcj dh pkSM+kbZ IysV dh 
pkSM+kbZ ls FkksM+h gh vf/kd FkhA pwM+h ftl rjQ ls j[kh tk jgh Fkh] m/kj dk 
rkieku de vkSj ft/kj ls fudy jgh Fkh] m/kj vf/kdre rkieku j[kk 
x;k FkkA idkbZ Hkêh dh rjg gh pwM+h IysV ij yxkbZ tkrh FkhA fQj bl 
IysV dks mBkdj vkxs c<+rh gqbZ nksuksa dscy ij j[k fn;k tkrk FkkA bl 
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rjg dh O;oLFkk esa Å"ek lcls de yxuh pkfg, Fkh vkSj ,slk gh gqvk HkhA 
ysfdu tc bldks ç;ksx djds ij[kk x;k rks nks deh fo'ks"k rkSj ij utj 
vk;haA

1- xeZ gksdj LVhy dh dscy dh yEckbZ c<+ tkrh ftlls og iqyh ij fLyi 
gksus yxrh FkhA

2- xehZ ls LVhy dh IysV Hkh ,saB tkrh FkhA vkSj mlds dksus ds fljs pSEcj 
dh Nr esa Qal tkrs FksA

nksuksa gh lwjr esa çksMD'ku rks #d gh tkrk FkkA lkFk gh lkFk 
idkbZ ds fy, IysV ij j[kh gqbZ pwfM+;k¡ Hkh yxkrkj xeZ gksus ls Vs<+h&es<+h 
gksdj [kjkc gks tkrh FkhaA

dqN NksVh&eksVh dfe;k¡ blesa utj vkbZa ftu ij dke fd;k tkuk 
pkfg, FkkA ijarq bl ysgj dks yxkus vk, bathfu;j o rduhf'k;u bldks 
lq/kkj ugha ik;sA vr% bl e‚My dks fjtsDV dj fn;k x;kA

idkbZ ysgj dk e‚My fQjkstkckn dh ml le; dh ekStwnk idkbZ 
Hkfë;ksa ds eqdkcys cgqr vyx rjg dk FkkA blesa yxs midj.kksa Mh lh 
eksVj] LVhy dscy] iqyh lsV vk/kqfud cuZj vkfn ds dkj.k bldh ykxr 
dkQh T;knk gks jgh FkhA rc bls ns[kus vk, idkbZ Hkêh ekfydksa ls Hkh ;g 
QhMcSd feyk fd bruh egaxh ysgj yxkus vkSj dkjhxjksa dh dk;Z'kSyh esa 
cnyko ls dkQh vlqfo/kk gksxhA

Vsjh ds ikl ekStwn nwljk e‚My Hkh ysgj gh FkhA ijarq yxkus dh 
ykxr ds dkj.k ml ij fopkj u djrs gq, tc rhljs e‚My ds ckjs esa lkspk 
x;kA rks dSyksjhfQd [kpZ ds rqyukRed v/;;u ds vk/kkj ij mldk xSl 
[kpZ dkQh T;knk vkrk fn[kkA ;kuh bls pykus dk [kpZ ekStwnk dks;ys dh 
Hkfë;ksa ds eqdkcys dkQh T;knk gks tkrkA vr% bldks Hkh ugha cuk;k x;kA 

mijksä lHkh vuqHkoksa ds vk/kkj ij Vsjh us ,d vU; gh e‚My cukus 
ds fy, lkspkA ,d ,slk e‚My tks dks;ys dh ekStwnk Hkfê;ksa ls 
feyrk&tqyrk gks ftlls dkjhxjksa dks dke djus ds rjhds esa cnyko ykus 
dh vko';drk uk gksA ftls yxkus dh ykxr Hkh de gks vkSj xSl dh [kir 
Hkh de djsA
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dqN gh fnuksa esa ,sls e‚My dh :ijs[kk rS;kj gks xbZA bldk ,d 
çsfDVdy e‚My ljLorh Xykl odZ~l esa cuk;k x;kA tks iwjh rjg ls 
lQy jgkA dks;yk pkfyr idkbZ Hkfë;ksa ds eqdkcys bl e‚My esa tks 
cnyko fd, x, Fks og bl çdkj gSa]

1- dks;yk pkfyr idkbZ Hkfë;ksa dk iwjk uki ;kfu yEckbZ] pkSM+kbZ] Å¡pkbZ] 
dks;ys ds fglkc ls FkhA mls çk—frd xSl ds vuq:i ;kuh yxHkx gj 
rjQ ls NksVk fd;k x;kA

2- dks;ys dh Hkfë;ksa esa pwYgk o ckjh dh t:jr gksrh FkhA bl txg dks can 
djds çk—frd xSl ds nks cuZj ¼baLçsVsM Vkbi& Inspirated type½ ds yxk, 
x,A

3- Hkêh dh nhokjksa dks balqys'ku Xykl owy o bZaVksa ls cuk;k x;kA ftlls 
Hkêh ds Hkhrj dh xehZ ckgj uk fudysA

4- bl idkbZ Hkêh esa feêh ds ikWV ls pSEcj u cukdj flfyd‚u dkckZbM dh 
IysV ls cuk;s x;sA

5- bl e‚My esa pSEcj ds pkjksa vksj ¶yw xSl dks ?kwekus ds fy, ijaijkxr 
rjhds dks viuk;k x;kA ysfdu igyh ckj fpeuh ds uhps ,d MSEij dk Hkh 
ç;ksx fd;k x;kA

6- pwafd çk—frd xSl dk çs'kj ?kVus ;k c<+us ij rkiØe Hkh ?kV ;k c<+ 
tkrkA vr% Hkêh dks yxkrkj ,d lkj pykus ds fy, pSEcj esa ,d 
FkeksZdiy o VsEijspj bafMdsVj yxk;k x;kA bl ij fn[krs gq, rkieku ds 
vuqlkj dkjhxj xSl ?kVk ;k cM+k ldrs FksA 

mijksä dk;ksZ ds vykok ijaijkxr rjhds Hkh  viuk;s x;sA tSls] 
dks;yk pkfyr  Hkêh dh rjg gh xSl pkfyr Hkêh ds vkxs 17 QqV x 10 QqV 
txg dke djus ds fy, j[kh x;hA Hkêh dk eki 5½ QqV x 5½ QqV rFkk 
Hkêh ds ihNs nks QqV txg NksM+h xbZA bl rjg ,d Hkêh ds fy, yxHkx 10 
QqV pkSM+h dqy 25 QqV yEch txg pkfg, Fkh] tks igys Hkh bruh gh FkhA 
Hkêh dks 10 QqV pkSM+kbZ ds chpksa chp vkSj 17 QqV ds xfy;kjs ds ,d fljs ij 
cuk;k x;kA Hkêh ds lkeus] ck,a gkFk dh rjQ xje IysV ?kqekus okyk ,d 
LVS.M vkSj mlh rjQ bZaVksa ls rhu&pkj LVS.M uqek IysVQkeZ ¼LFkkuh; Hkk"kk 
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esa [kqfM+;k½ pwfM+;k¡ pqu dj yxkus ds fy, rFkk IysV j[kus gsrq cuk;s tkrs 
gSaA Hkêh ds gh lkeus nk,a gkFk dh rjQ idh gqbZ xje pwfM+;ksa dks /kjrh ij 
Mky dj B.Mk djrs gSaA pwM+h;k¡ B.Mh gksus ij ,d dkjhxj ;gha cSBdj bu 
pwM+h;ksa ds rksM+s cukdj j[krk tkrk gSA

;w¡ rks xSl pkfyr idkbZ Hkêh esa Hkh xSl c<+kus ij idus okys rksM+s 
c<+ tkrs gSaA ijarq çfr rksM+k xSl [kpZ fudkyus ij ns[kk x;k fd 24 ?k.Vs esa 
200&220 ?ku ehVj xSl çfrfnu [kpZ djds 425 rksM+s idus ij lcls 
vPNk vkSlr vkrk gSA bl fLFkfr dks idkbZ Hkêh ds ekfydksa vkSj idkbZ Hkêh 
ds deZpkfj;ksa lHkh us lg"kZ Lohdkj fd;kA

ljLorh Xykl oDlZZ esa cukbZ xbZ bl e‚My xSl pfyr idkbZ Hkêh  
esa dkjhxjksa ds ijke'kZ ij dqN lq/kkj fd;s x;sA tSls chp dk ikWV yksgs dk 
cuk;k x;k rFkk uhps dk ikWV ^flyhdkWu dkckZbM* dh IysV dk cuk;k 
x;kA blds ckn yxHkx chl idkbZ Hkfê;ksa ds ekfydksa dks ,d okftc 
fdjk, ij ;gk¡ dke djus ds fy, vkeaf=r fd;k x;kA ;g ljLorh Xykl 
oDlZ ds ml le; ds ekfyd Jh paæ dqekj tSu dh O;kolkf;d lw>cw> gh 
Fkh tks og okftc fdjk, ij idkbZ Hkêh ekfydksa dks dk;Z djus esa lger 
dj ik;sA bl rjg gekjk ;g çkstsDV rks lQy jgk gh] blls Jh paæ dqekj 

fp= 87 % xSl pfyr idkbZ HkV~Vh
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tSu th vkSj Hkêh lapkydksa us Hkh Qk;nk mBk;kA lcls cM+k Qk;nk rks 
dkjhxjksa ds fy, gqvk ftudks dke djus dk ,d vfr LoPN okrkoj.k 
feykA pw¡fd çk—frd xSl ,d LoPN bZa/ku gS blfy, blds ç;ksx ls idkbZ 
Hkfë;ksa ds vklikl dh vkcknh dks Hkh ?kus dkys /kq,a ds xqckj ls futkr fey 
xbZA

FkksM+s gh fnuksa esa] ftl Hkh QSDVªh ds ikl Qkyrw xSl cp jgh Fkh] 
mUgksaus xSl pkfyr idkbZ Hkfê;k¡ yxuk 'kq: dj fn;kA bl rjg tYnh gh 
yxHkx lkjh dks;yk pkfyr idkbZ Hkfê;k¡ xSl pkfyr idkbZ Hkfê;ksa esa 
rCnhy gks xbZaA

lu~ 2009 esa ,d vU; ,u th vks ¼NGO½ foujkWd bf.M;k 
baVjus'kuy us idkbZ Hkfê;ksa esa #fp yhA Jh lkseukFk Hkêkpk;Z th us idkbZ 
Hkêh ds fy, gels vkSj mUur fMtkbu ekaxhA rc geusa mudks vius vuqHko 
ds vk/kkj ij rhu fMtkbu crk,A lkFk gh dgk fd vkSj mUur dk eryc 
vkSj vf/kd bZa/ku dh cpr djus okyhA ftlds fy, vkSj vf/kd /ku dk 

fp= 88 % Vsjh dh xSl pfyr idkbZ HkV~Vh dk czks'kj
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fuos'kA ftls dkj[kkusnkj rc rd ugha djsaxs tc rd fd mudks vPNk 
fjVuZ ugha feysxkA

1- fjD;qijsfVo idkbZ HkV~Vh % orZeku ls yxHkx 10 izfr'kr vf/kd bZa/ku 
cprA
2- Mcy Msdj idkbZ Hkêh ¼6 ikWV½ % yxHkx 300 ?ku ehVj çfrfnu xSl [kpZ 
ds lkFk 850 rksM+s idkbZA
3- idkbZ ysgj % yxHkx 300 ?ku ehVj çfrfnu xSl [kpZ ds lkFk 1000 
rksM+ksa dh idkbZA

çkstsDV ds ctV dks ns[krs gq, e‚My uacj ,d vkSj nks dk pquko 
fd;k x;kA

bl e‚My esa fpeuh ds uhps idkbZ Hkêh dh Nr ij yksgs dk ,d 
fjD;wijsVj yxk;k x;k FkkA blesa ,d Cyksvj }kjk gok Hksth xbZ tks fd 
yxHkx 200°C xeZ gksdj ,d cuZj esa tkrh FkhA ;gk¡ xSl pkfyr idkbZ 
Hkfê;ksa dh rjg nks cuZj u gksdj ,d gh cuZj dk ç;ksx fd;k x;kA bl xeZ 
gok ls yxHkx 12-5 çfr'kr xSl dh cpr gqbZA bl e‚My dk Vªk;y 
bf.M;k v‚fIVdy ,aM lkbafVfQd Xykl oDlZ esa gqvk FkkA 

;g ekWMy idkbZ Hkêh yxHkx rhu ekg rd pyhA ysfdu ;gk¡ 
leL;k ;g vkbZ fd bl le; rd QSDVªh ekfydksa vkSj idkbZ Hkêh ekfydksa 
ds chp tks le>kSrk py jgk Fkk mlds vuqlkj idkbZ HkV~Vh okys xSl dh 
dher rFkk ,d fuf'pr fdjk;k QSDVªh ekfydksa dks ns jgs FksA xSl rks de 

e‚My uacj ,d % fjD;wijsfVo idkbZ HkV~Vh

fp= 89 % fjD;wijsfVo idkbZ HkV~Vh 
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gqbZ ijarq dkj[kkusnkj mldk Qk;nk Hkêh okys dks nsus ds fy, rS;kj ugha 
gq,A tc idkbZ Hkêh okyksa dks viuk Qk;nk gksrk ugha fn[kk rks og iqjkus 
e‚My dh idkbZ Hkêh dh gh ekax djus yxsA d'ked'k dh fLFkfr dks ns[krs 
gq;s dkj[kkusnkjksa us vkxs bl e‚My ij viuk /ku ugha yxk;kA

bl e‚My esa 6 pSEcj dh ,d idkbZ Hkêh cukbZ xbZA njvly 
blesa nks Hkfê;ksa dks ,d nwljs ds Åij j[kdj cuk;k x;k FkkA eku ysa fd 
igyh idkbZ Hkêh ij iwjc fn'kk dh rjQ ls tehuh Lrj ij dk;Z djrs Fks 
rks Åij dh nwljh Hkêh ij if'pe fn'kk dh rjQ ls dke fd;k tkrk FkkA 
tSls vU; xSl pkfyr idkbZ Hkêh;k¡ curha gSa mlh rjg ls ,d Hkêh dks 
cuk;k x;kA fQj blds fiNyh rjQ 4 QqV Å¡pk ,d pcwrjk cuk;k x;k] 
vkSj nwljh idkbZ Hkêh dks igyh ds Åij cuk;k x;kA bu idkbZ Hkfê;ksa dks 
,d ds Åij ,d cukus dk edln njvly ;g Fkk fd tks xeZ ¶yw xSl 
gok esa tkdj csdkj gks tkrh gS] mldh xehZ dk bLrseky Åij okyh Hkêh ds 
fupys fgLls esa fd;k tk ldsA uhps okyh Hkêh rFkk Åij okyh Hkêh nksuksa ds 
gh fupys fgLls esa nks&nks cuZj ¼baLijsVsM Vkbi½ yxk, x,A uhps okyh Hkêh 
ds Åijh fgLls esa ¶yw dk rkieku yxHkx 500°C rd gks tkrk FkkA rks Åij 
okyh Hkêh ds fupys fgLls esa dqy 1000°C rkieku djus ds fy, cgqr FkksM+h 
lh xSl esa gh dke gks tkrk FkkA

e‚My uacj 2 % Mcy Msdj idkbZ HkV~Vh
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;g Hkêh fycVhZ Xykl oDlZ esa cukbZ xbZ vkSj cgqr lQy jghA 
bldh lQyrk ls mRlkfgr gksdj ;gk¡ ,slh gh nwljh Hkêh Hkh cukbZ xbZA 
ijarq ;gk¡ ,d fnDdr lkeus vkbZ fd tc ,d gh O;fä Åij o uhps nksuksa 
gh Hkfê;ksa dks pykrk gS rc rks dksbZ ijs'kkuh ugha gksrhA ysfdu ;fn 
vyx&vyx O;fä bu Hkfê;ksa dks pykrs gSa] rks dkSu fdruk Hkqxrku djsxk 
;g xqRFkh lqy> ugha ikrhA vkSj nksuksa Hkêh ,d gh O;fä pyk lds ,sls 
idkbZ Hkêh okys ml le; ugha fey jgs FksA blfy, nwljs yksxksa us bldk 
vuqlj.k ugha fd;kA ijarq ;g ,d dke;kc vkSj vPNk e‚My FkkA blfy, 
tc rd QSDVªh dks nwljs dkeksa ds fy, xSl dh t:jr ugha gqbZ rc rd 
mUgksaus bl Hkêh dks yxkrkj pyk;kA ;g rdjhcu lky Hkj pyrh jghA

lu~ 2015 esa eFkqjk fjQkbujh ls fjVk;MZ bathfu;j Jh txeksgu 
'kekZ th us pwM+h idkbZ dh ,d ysgj cukbZA mUgksaus bldks xksiuh; j[kus dh 
dkQh dksf'k'k dhA ijarq ;g ysgj fQjkstkckn esa dkj[kkus dh txg esa gh 
pykbZ tkrh FkhA ml ij dk;Z djus okys dkjhxj Hkh vDlj cny tkrs FksA 
tc ;g lqfuf'pr gks x;k fd yxHkx 300 ?ku ehVj xSl esa çfrfnu 1000 
rksM+s idus yxs gSaA rc bldh rkd&>k¡d dkQh rst gks xbZA yxHkx lky 
Hkj ckn gh fQjkstkckn ds eqUuk yky us Hkh ,d pwM+h idkbZ ysgj cuk nhA 

le;&le; ij fQjkstkckn ds pwM+h m|ksx dh t:jr ds fglkc 
ls idkbZ HkfV~V;ksa dh la[;k de ;k T;knk gksrh jgh gSA vktdy yxHkx 
25 idkbZ dh ysgj fQjkstkckn esa py jgh gSaA vkSj lHkh çdkj dh idkbZ 

fp= 91 % xSl pfyr idkbZ ysgj
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Hkfê;k¡ yxHkx can gks pqdh gSaA ,d vU; egRoiw.kZ cnyko ;g gS fd vc ;g 
idkbZ ysgj ;k idkbZ Hkfê;ksa ds fy, dqN lgdkjh lfefr;k¡ cuk dj budks 
Hkh xSl ns nh xbZ gSA ftlls bu lgdkjh lfefr;ksa ds ifjljksa esa ;g idkbZ 
Hkfê;k¡ vFkok idkbZ ysgj yxkbZ tkrh gSaA

ysgj 'kCn o bldh dk;Z i)fr fQjkstkckn ds fy, vutkuk ugha 
gSA dk¡p ds mRikn tSls cksry] tkj] Xykl vkfn cukus okys dkj[kkuksa esa 
,uhfyax ds fy, ysgj yxkbZ tkrh gSA vkSj Xykl ij Msdksjs'ku ds fy, Hkh 
bls yxk;k tkrk jgk gSA ysfdu pwM+h idkbZ dh ysgj esa dqN rks [kkl Fkk 
ghA vkidks ;kn gksxk dh Vsjh dh Vhe us ,d e‚My ysgj cukdj fjtsDV 
dj nh FkhA rc mlesa tks dfe;k¡ lkeus vkbZ Fkha] muds vk/kkj ij dqN 
lq/kkjksa dh t:jr eglwl gqbZ FkhA ekStwnk ysgj esa ;g lq/kkj dj fn, x, gSa] 
tks fuEufyf[kr gSa]

1- LVhy ds dscy vkSj iqyh dh txg psu o LçkWdsV dk ç;ksx fd;k x;kA 
;|fi ,slk ugha gS fd xehZ ikdj psu c<+rh ugha gS] rFkkfi i‚ftfVo Mªkbo 
cuh gh jgsxhA fQj Hkh psu <hyh gksdj >wys ugha blds fy, ,d LçkWdsV 
lsV dh 'kk¶V dks LykbM ij j[kk tkrk gSA vkSj ,d mi;qä fLçax ls bl 
ij ruko }kjk bls gj le; VkbV j[kk tkrk gSA

2- dkcZu LVhy dh IysV dh txg g‚V Qsl balqys'ku cksMZ ¼eki 24 bap x 24 
bap x 1 bap½ ds ,d rjQ ds fljs dks nksuksa psu ij yacor ,d lh/k esa nks 
cksYV ls dl fn;k tkrk gSA bl rjg ls tc ;g psu vkxs pysxh rks ;g 
cksMZ Hkh blds lkFk pyrk gSA vkSj LçkWdsV ds Åij nks cksYV ds lgkjs 
vklkuh ls ?kwe tkrk gSA

3- bu cksMZ~l dks bl rjg ls yxk;k tkrk gS fd tc ;g xeZ pSEcj ds vanj 
ls xqtjrs gSa rks buds chp esa dksbZ txg ugha cprhA ftlls Åij dh xehZ 
iwjh rjg ls uhps ikl ugha gksrh vkSj psu lqjf{kr jgrh gSA

4- tc cksMZ ?kwerk gqvk Åij vkrk gS rc bl ij pwM+h pqu nh tkrh gSA vkSj 
tc ;g xeZ pSEcj esa ls xqtjus ds ckn uhps dh rjQ ?kwerk gS rks vius vki 
pwfM+;k¡ vuyksM gks tkrh gSaA

gkykafd ;g ysgj vk tkus ls dke dkQh vklku gks x;k gSA ijarq 
fQj Hkh cM+s xksnke okyksa dh ekax gS fd ,slh dksbZ ysgj cus tks 10&12 ?kaVs 
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esa 200 rksM+s ds yxHkx idk ns vkSj ml ij çfr rksM+k vf/kd [kpZ Hkh u 
vk,A vkSj ;fn ;g fctyh ls py lds rks cgqr gh vPNk gksxkA ,sls esa bl 
ysgj dks xksnke okys vius ;gk¡ gh yxkuk pkgsaxsA blls ,d Qk;nk ;g Hkh 
gksxk dh pwM+h dks xksnke ls idkbZ Hkêh vkSj idkbZ Hkêh ls xksnke rd ykus 
ys tkus esa tks VwV gksrh gS og Hkh cpsxhA

eSVsykbftax Hkh tkWc odZ dh rjg gksus okyk] vius vki esa ,d 
NksVs&eksVs dkj[kkus tSlk dke gSA bl çfØ;k ds fy, Hkh pwM+h xksnke ls gh 
Hksth tkrh gSA vkSj xksnke okyksa ds crk, vuqlkj gh bl ij eSVsykbftax 
dh fMtkbu cukbZ tkrh gSA ;g dk;Z gks tkus ds ckn pwM+h dks okil xksnke 
Hkst fn;k tkrk gSA vkSj bldh ,ot esa ,d r; ewY; esVykbftax IykaV 
efyd dks ns fn;k tkrk gSA

eSVsykbftax dh çfØ;k ds fy, tc xksnke ls pwM+h ds rksM+s 
eSVsykbftax IykaV esa vkrs gSa rks lcls igys budks ikuh ls cgqr vPNh rjg 
ls /kksdj lkQ dj ysrs gSaA fQj bu rksM+ksa dks ,d vksou esa 80&100 °C ds 
chp esa xeZ djds lq[kk fy;k tkrk gSA blds ckn Lçs xu dh lgk;rk ls  
^ySdj^ ¼Lacker & ,d rjg dh Iysu fDy;j okfuZ'k½ dh ,d ijr pwM+h ij 
p<+k nsrs gSaA ftls csl dgrs gSaA fQj pwM+h dks 200 & 250°C ij ,d vksou 
esa 1 ?k.Vs ds fy, Mkydj lq[kk ysrs gSaA blls ^ySdj^ lw[k dj l[r gks 
tkrk gS vkSj pwM+h ij vPNh rjg fpid tkrk gSA ;g ̂ySdj^ iryh /kkfRod 
ijr dks pwM+h ds dk¡p ls tksM+s j[kus esa enn djrk gSA

vc pwfM+;ksa dks eSVsykbftax dh eq[; çfØ;k ds fy, ,d e'khu ds 
ikl ys tkrs gSaA ;g eSVsykbftax e'khu dgykrh gSA bl e'khu ds eq[; 
Hkkx gSa]

1- ftx ¼Zig½
2- eSVsykbftax pkSEcj ¼Metalising Chamber½
3- oSD;we iEi ¼Vacuum Pump½
4- gkbZ djaV ;wfuV ¼Hi Current Unit½

ltkoV dh fo/kk Øekad 9 %
eSVsykbftax

¼pwM+h ij pednkj /kkfRod ijr p<+kuk½
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ftx ,d xksy csyukdkj LVSaM gksrk gSA ;g ,d ifg,nkj VªkWyh ij 
j[kk gksrk gSA bldh xksy ifjf/k ij vkeus&lkeus dbZ lkjs gksYMj yxs gksrs 
gSaA eSVsykbftax djus ds fy, rS;kj pwfM+;ksa dks ,d ikbi esa Hkj ysrs gSaA fQj 
bl ikbi dks ftx ij vkeus&lkeus ds gksYMj esa Qalk nsrs gSaA bl rjg ds 
vusd ikbi gksYMjksa esa yxk fn, tkrs gSaA ;g lkjs gksYMj ,d psu] nk¡rs 
¼Sprocket & LçkWdsV½ o 'kkW¶V }kjk tqM+s gq, gksrs gSaA lHkh gksYMj esa pwM+h ls 
Hkjs gq, ikbi yxkus ds ckn] bl ftx LVSaM okyh VªkWyh dks ifg;ksa ij 
/kdsyrs gq, eSVsykbftax pSEcj ds ikl ykrs gSaA

vc eSVsykbftax pSEcj ds ok;qjks/kh ¼Air tight½ njokts dks [kksydj] 
ftx dks vanj ljdk dj j[k nsrs gSaA ftx ij yxs gksYMjksa dh psu&nk¡rs 
okyh 'kkW¶V ,d [kkaps esa tkdj Qal tkrh gSA vc pSEcj dk njoktk can 
dj fn;k tkrk gSA njokts ij yxs ,d gSaMy dks ?kqek dj ns[k ysrs gSa fd 
psu&LçkWdsV Bhd ls ?kwe jgs gSa ;k ughaA

njoktk can djus ij ;g pSEcj iw.kZr;k lhy gks tkrk gSA bl 
pSEcj dh nhokjksa o ftx ds chp ,d fuf'pr nwjh gksrh gSA blesa xehZ iSnk 
djus ds fy, dqN ghVj vkSj dqN bySDVªksM~l yxs gksrs gSaA nksuksa gh midj.k 
pSEcj dh nhokjksa ls iw.kZr;k bUlqysV gksrs gSaA bu bySDVªksM~l ij ml /kkrq 
ds fQykesaV~l ¼Filaments & rkj ds VqdM+s½ dks ck¡/kk tkrk gS ftl /kkrq dh 
ijr pwfM+;ksa ij p<+kuh gksrh gSA

eSVsykbftax pSEcj ds ihNs ,d oSD;we iEi yxk gksrk gS] tks ,d 

fp= 92 % eSVsykbftax IykUV
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ikbi ds }kjk bl pSEcj ls tqM+k gqvk gksrk gSA tc oSD;we iEi dks pkyw 
djrs gSa rks ;g fM¶;wtu iEi vkSj v‚;y lsijsVj dh lgk;rk ls pSEcj esa 
gkbZ oSD;we ¼mPp fuokZr½ cukrk gSA ;fn lHkh pht lgh rjg ls dke dj 
jgh gksa] rks yxHkx nks lok nks ?k.Vs esa okafNr oSD;we gks tkrk gSA blds 
lkFk&lkFk gh ghVj pkyw djds pSEcj dk rkieku Hkh yxHkx 125°C dj 
fy;k tkrk gSA

vc ckjh vkrh gS ,d gkbZ oksYVst djaV ls pSEcj ds vanj 
bySDVªksM~l ij yxs /kkrq ds fQykesaV~l dks okf"ir ¼Valorized½ djus dhA 
vf/kdka'kr% ;g fQykesaV ,Y;qfefu;e /kkrq ds gksrs gSaA tSls gh mPp djaV 
,Y;qfefu;e ds fQykesaV~l ls xqtjrk gS] pSEcj ds Hkhrj ds rkieku o 
vR;f/kd ncko ds dkj.k ;g fQykesaV~l okf"ir gks tkrs gSaA vY;qfefu;e 
/kkrq dh ;g xSl iwjs pSEcj esa QSy tkrh gSA mlesa j[kh pwfM+;ksa ij Hkh Nk 
tkrh gSA ijarq ;g lHkh pwfM+;ksa ij ,dlkj QSys blds fy, ftx dks 
yxkrkj ?kqekrs jgrs gSaA ,d fuf'pr le; ds ckn ;g çfØ;k iwjh gks tkrh 
gSA /kkfRod ok"i B.Mh gksus ij ,d pednkj ijr ds :i esa iwjh pwfM+;ksa ij 
leku :i ls QSyh gqbZ fn[kkbZ nsrh gSA

;gk¡ uksV djus okyh ckr ;g gS fd fuokZr esa /kkrq,a dnju de rki 
ij Hkh xSl esa cny tkrh gSaA

eSVsykbftax dh ;g fØ;k iwjh gksus ds ckn pSEcj dks oSD;we eqä 
djrs gSaA FkksM+h nsj ckn ok;qjks/kh njoktk [kksydj ftx dks ifg;snkj VªkWyh 
ij j[k dj ckgj fudky ysrs gSaA eSVsykbftax e'khujh dk dke ;gk¡ iwjk gks 
x;kA ;g lkjh çfØ;k yxHkx <kbZ ?k.Vs esa iwjh gks tkrh gSA bl rjg ,d 
e'khu ds lkFk ;g çfØ;k vkB ?k.Vs dh ikyh esa rhu ckj nksgjkbZ tk ldrh 
gSA ijarq vHkh pwM+h ij eSVsykbftax dk dke iwjk ugha gqvk gSA D;ksafd vHkh 
bl voLFkk esa ;g /kkfRod ijr u dsoy [kqjpus ls gh vklkuh ls NwV 
tk,xh cfYd pwfM+;ksa dh vkilh jxM+ ls Hkh NwV tk,xhA 

1- bl ij gkMZ ySdj dh ijr p<+krs gSa vkSj vksou esa yxHkx 400°C rd 
idkrs gSaA bl rjg cuh pwM+h pednkj pk¡nh dh rjg :igyh pwM+h curh 
gSA bls /kksdj vkSj lq[kkdj xksnke Hkstk tk ldrk gSA 

2- ;fn xksnke ekfyd fdlh fo'ks"k jax ¼lqugjk] gjk] uhyk vkfn½ dh pwM+h 
pkgrk gS rc esVsykbt~M pwM+h dks ml jax dh MkbZ esa Mqcksdj fQj ySdj dh 
izfØ;k djrs gSaA 
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3- ;fn bl pwM+h ij fMtkbu cukuh gS rks ftl fgLls ij esVsykbftax ugha 
pkfg, mls fpduh feV~Vh ls <d nsrs gSaA rkdh bl ij MkbZ u yxsA MkbZ o 
ySdj dh fØ;k ds ckn bl feV~Vh dks jlk;u ls lkQ dj ysrs gSaA fQj 
pwM+h ij ySdj dks idk ysrs gSaA vc pwM+h dks /kksdj vkSj lq[kkdj xksnke Hkst 
nsrs gSaA 

4- ,d gh pwM+h ij vusdksa jaxksa ls vyx&vyx fMtkbu cukbZ tk ldrh 
gSaA ijarq bldk urhtk gksxk blesa yxus okyk le; vkSj etnwjh vf/kd gks 
tk;sxh] ftlls bldh dher c<+ tk,xhA 

eSVsykbftax dh ;g pwfM+;k¡ bruh yksdfç; gqbZ Fkha fd ,d le; 
yxHkx 80&85 IykaV fQjkstkckn esa yx x, FksA ysfdu QS'ku dh nqfu;k esa 
,d cM+h [kjkch ;g gS fd ;g cgqr tYnh cnyrh gSA dqN o"kksaZ ckn tc 

fp= 94 % eSVsykbftax dh vkdZ"kd pwfM+;k¡

fp= 93 % eSVsykbftax dh pwfM+;ksa dks MkbZ djuk
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esVykbt~M pwfM+;ksa dh ekax de gksus yxh rks bldk vlj IykaV~l ds chp 
xyk dkV Li/kkZ esa fn[kus yxkA dqN le; ckn gh bldk cqjk çHkko lkeus 
vk;k vkSj dke de gksus ls ?kkVs ds dkj.k IykaV can gksus yxsA vc lu~ 
2024 esa ceqf'dy yxHkx 4&5 eSVsykbftax IykaV gh dk;Zjr gksaxsA

ltkoV dh bl fo/kk esa ge pwfM+;ksa dh Åijh lrg ij dqN phtksa 
dks fpidk dj mUgsa T;knk [kwclwjr cukus dh dksf'k'k djrs gSaA bl dk;Z 
ds fy, dqN phtsa tSls tjh ¼LFkkuh; Hkk"kk esa bls fdjfdjk Hkh dgrs gSa½] 
eksrh] ux o vU; IykfLVd dh vk—fr;k¡ vkfn cgqrk;r esa mi;ksx dh 
tkrh gSaA bl dk;Z esa bLrseky fd, tkus okys eksrh o uxhus lLrs Hkh gks 
ldrs gSa vkSj cgqewY; Hkh gks ldrs gSaA ,slh pwfM+;ksa dh dher bu ij 
fpidk;s tkus okys eksfr;ksa o uxhuksa dh dher ij fuHkZj djrh gSA

njvly eSVsykbftax IykaV esa dk;Z djus okys dkjhxjksa dks ,d 
ckr vPNh rjg ls le> vk xbZ Fkh fd eSVsykbftax dks yacs le; rd pwM+h 
ij cuk, j[kus okyk jlk;u ̂ySdj^ ¼Lacker½ gSA bUgha esa ls fdlh dkjhxj 
us tc pwM+h dh Åijh lrg ij ̂ySdj^ yxkdj mlds Åij tjh@fdjfdjk 
¼/kkfRod jaxksa ls jaxs gq;s vHkzd ds NksVs & NksVs VqdM+s½ MkykA rc ik;k fd 
;g fdjfdjk ml pwM+h ij vPNh rjg ls fpid x;k gSA pwM+h Hkh cgqr 
[kwclwjr yxus yxh gSA vc leL;k ̂ySdj^ dks lq[kkus dh Fkh fdlh us ,d 

ltkoV dh fo/kk Øekad 10 %
tjh@fdjfdjk] eksrh] ux o IykfLVd fQxj

¼tjh] eksrh] ux o IykfLVd dh vk—fr;k¡ fpidkuk½

fp= 95 % pwfM+;ksa ij tjh] eksrh] ux o IykfLVd fQxlZ dh ltkoV 
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vksou yxkdj bl leL;k dk lek/kku fd;k vkSj bl rjg tjh }kjk pwM+h 
ij ltkoV gksus yxhA tYnh gh vussd jaxksa esa jaxk fdjfdjk cktkj esa 
vklkuh ls miyC/k gksus yxkA dqN le; ckn fQjkstkckn ds cktkj esa 
tYnh lw[kus okyk ^ySdj^ Hkh feyus yxkA ;g dejs ds okrkoj.k ds 
rkieku ij gh lw[k tkrk FkkA rc rks ^ySdj^ lq[kkus ds fy, yxkbZ xbZ 
vksou dh t:jr Hkh ugha jghA vc ;g dke cgqr vklku gks x;k vkSj 
?kj&?kj esa igqap x;kA

bl ltkoV esa ,d deh ;g Fkh fd fdjfdjk vDlj >M+rk jgrk 
FkkA blds fy, mUgksaus iukyh pwM+h dk ç;ksx djuk 'kq: fd;kA bl rjg 
dh pwM+h dh Åijh ijr ij ,d ukyh tSlk vkdkj cuk gksrk gSA blesa 
^ySdj^ dh ,d eksVh ijr yx tkrh gS] tks tjh dks igys ls T;knk etcwrh 
ls idM+ ysrh gSA ukyh dh xgjkbZ feyus ij NksVs uxksa vkSj vU; IykfLVd 
dh vk—fr;ksa dks Hkh pwM+h ij fpidkus ds fy, ç;ksx fd;k tkus yxkA

igys fQjkstkckn dh pwM+h m|ksx esa cgqr iryh ;k cgqr eksVh pwM+h 
dks fjtsDV djds rksM+ fn;k tkrk Fkk vkSj nksckjk xyk dj dk¡p cukus ds 
mi;ksx esa ys fy;k tkrk FkkA ijarq tc dkjhxjksa us ns[kk fd ^ySdj^ ds 
bLrseky ls bu pwfM+;ksa dks vkil esa fpidk;k Hkh tk ldrk gSA rc mUgksaus 
cgqr vf/kd iryh vkSj cgqr vf/kd eksVh pwfM+;ksa dks fjtsDV djus dh 
ctk; budks fpidk dj dM+k tSlk cuk fy;kA 

fp= 96 % pwM+h ij ux dh ltkoV

bu vkil esa fpidh gqbZ 
pwfM+;ksa dk tksM+ Åij ls uk fn[ks 
blds fy, mUgksaus Åijh lrg ij 
^ySdj^ ds lkFk tjh] eksrh] ux ;k 
IykfLVd dh lqanj vk—fr;k¡ fpidk 
dj [kwclwjr fMtkbusa cukuh 'kq: 
dj nhA bl rjg pwfM+;ksa dks 
tksM+dj cus gq, dM+s cgqr [kwclwjr 
fn[krs gSa vkSj budh dher Hkh dkQh 
de gksrh gSA gkykafd bu ij ls 
fdjfdjk] ux ;k eksrh vkfn 
dHkh&dHkh m[kM+ ;k >M+ Hkh tkrs 
gSaA fQj Hkh QS'ku ijLr ukfj;k¡ 
budks [kwc viukrh gSaA;g dk;Z 
fdlh e'khu ij vk/kkfjr ugha gSA
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blds fy, ek= dPpk eky pwfM+;k¡] ySdj] Åij fpidk;s tkus 
okyh phtsa] FkksM+k Je vkSj FkksM+h lh dYiuk'khyrk dh vko';drk gksrh gSA 
vktdy xksnkeksa ls ;g dke Bsdsnkjksa dks fey tkrk gSA xksnke ls gh budks 
dPpk eky ns fn;k tkrk gSA ftls Bsdsnkj vius ifjokj o vM+kslh&iM+kslh 
yksxksa dks nsdj ;g dke djk ysrs gSaA cgqr de le; esa gh ;g dke cgqr 
cM+s iSekus ij fQjkstkckn o blds fudV ds xk¡oksa esa Hkh QSy x;k gSA 
vktdy dsfedy dh nqfu;k esa Hkh fur u, çdkj ds jlk;uksa dk vkxeu 
gks jgk gSA tks bLrseky djus esa rks vklku gSa gh] pwM+h dh ltkoV esa Hkh 
çeq[krk ls viuk ;ksxnku ns jgs gSaA bl dkj.k pwfM+;ksa ij bl rjg dh 
ltkoV cgqr /kwe epk jgh gSA

pwM+h ij ltkoV dh nqfu;k esa ih-oh-Mh- dksfVax cgqr ubZ gSA vHkh 
gky ds dqN o"kksaZ ls gh bldk bLrseky gksuk 'kq: gqvk gSA ih-oh-Mh- dksfVax 
,d rjg ls eSVsykbftax dk mUur Lo:i gSA eSVsykbftax IykaV dh rjg 
gh ih-oh-Mh- IykaV esa Hkh ftx] ifg;snkj VªkWyh] osD;we pSaEcj] oSD;we iEi vkSj 
gkbZ ikoj ;wfuV gksrh gSA 

ltkoV dh fo/kk Øekad 11%
ih-oh-Mh- dksfVax

¼pwM+h ij pednkj /kkfRod ijr p<+kuk½

fp= 97 % ih-oh-Mh- IykaV
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eSVsykbftax IykaV vkSj ih-oh-Mh- IykaV esa dqN QdZ Hkh gksrs gSa tks 
fuEufyf[kr gSa]

1- ih-oh-Mh- dksfVax dh tkus okyh pwfM+;ksa ds rksM+ksa dks flQZ ikuh ls gh ugha 
/kks;k tkrk cfYd ,d mUur vYVªklksfud Dyhuj ls ,dne lkQ&lqFkjk 
fd;k tkrk gSA

2- eSVsykbftax IykaV esa /kkfRod ok"i cukus ds fy, /kkrq ¼eq[;r% VaxLVu o 
,Y;qfefu;e½ ds fQykesaV ¼rkj ds VqdM+ksa½ dk ç;ksx fd;k tkrk gSA  
tcfd ih-oh-Mh- IykaV esa /kkfRod ok"i cukus ds fy, VkbVsfu;e ds ,uksM 
¼Bksl xksy jkWM½ dk ç;ksx fd;k tkrk gSA

3- eSVsykbftax IykaV esa pwM+h ij /kkfRod ijr dk jax /kkrq ds fQykesaV~l 
¼vf/kdka'kr% ,Y;qfefu;e½ rFkk ckn esa bLrseky dh tkus okyh MkbZ ds jaxksa 
ij fuHkZj djrk gSA tcfd ih-oh-Mh- IykaV esa /kkfRod ijr dk jax /kkrq ds 
,uksM ¼eq[;r% VkbVsfu;e½ o dqN xSlksa ¼tSls&vkWxZu] ukbVªkstu vkfn½ ds 
esy ij fuHkZj djrk gSA

4- eSVsykbftax IykaV~l esa pwM+h ij yxh /kkfRod ijr [kqjpus Hkj ls NwV 
tkrh gS mls iDdk djus ds fy, ySdj dh ,d ijr yxkdj lq[kkuh iM+rh 
gSA tcfd ih-oh-Mh- IykaV~l esa pwM+h ij yxh /kkfRod ijr [kqjpus ls Hkh ugha 
gVrhA vkSj ml ij ySdj yxkus dh Hkh dksbZ t:jr ugha gksrhA

5- eSVsykbftax IykaV~l esa dqN vU; jlk;uksa dk iz;ksx Hkh eSVsykbftax 
izfØ;k ds nkSjku fd;k tkrk gSA tcfd ih-oh-Mh- IykaV~l esa bl rjg ds 
jlk;uksa ds bLrseky dh dksbZ t:jr ugha iM+rh gSA

fp= 98 % ih-oh-Mh- dksVsM pwfM;k¡
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6- esVykbftax IykaV~l dh rqyuk esa ih-oh-Mh- IykaV~l esa dqN mUur rduhd 
dk ç;ksx fd;k x;k gSA bl dkj.k ;g dkQh egaxs gSaA

fiNys dqN o"kksaZ ls fQjkstkckn esa ih-oh-Mh- IykaV~l ds yxus dh 
j¶rkj c<+ xbZ gSA vkt dh rkjh[k esa yxHkx 35&40 ih-oh-Mh- IykaV lfØ; 
:i ls pkyw gSa rFkk dbZ u, IykaV~l yxus dh çfØ;k esa gSaA ih-oh-Mh- IykaV~l 
dh mRiknu {kerk eSVsykbftax IykaV~l ds eqdkcys Ms<+ ;k nks xquh gksrh gSA 
bl fglkc ls ih-oh-Mh- IykaV~l dh mRiknu {kerk eSVsykbftax IykaV~l ds 
lqugjss nkSj ds yxHkx cjkcj gks x;h gSA vkSj vf/kd ih-oh-Mh- IykaV~l yxus 
dh n'kk esa budh mRiknu {kerk bruh T;knk gks tk;sxh fd bu ih-oh-Mh- 
IykaV~l ds chp Hkh xyk dkV Li/kkZ fn[kus yxsxhA

ltkoV dh ;g fo/kk gS rks cgqr vuks[kh ijarq bldk çpyu cgqr 
gh lhfer gSA D;ksafd vf/kdrj fookfgr ;qofr;k¡ gh vius lktu dk uke 
fy[kh pwfM+;k¡ iguuk ilan djrh gSaA bl rjg dh uke fy[kh pwfM+;k¡ igys 
ls rS;kj ugha feyrhA D;ksafd lHkh ds uke vyx&vyx gksrs gSaA ,sls esa ;g 
pwfM+;k¡ v‚MZj ij gh uke fy[kok dj rS;kj djds nh tkrh gSaA blds fy, 
igys efgykvksa }kjk pwfM+;k¡ o uke fy[kus dk fMtkbu ilan fd;k tkuk 
t:jh gSA ,sls esa tc og cktkj tkrh gSa rks pwfM+;ksa dh nqdku ij pwM+h dks 
pqudj ml ij viuh ilan ds uke fy[kokus dks nsrh gSaA pwM+h dh ltkoV 
dk ;g dke xksnke okyksa ds }kjk u gksdj [kqnjk O;kikfj;ksa }kjk djk;k 
tkrk gSA

ltkoV dh fo/kk Øekad 12 %
pwM+h ij uke fy[kuk

¼gLrf'kfYi;ksa }kjk xeZ dk¡p vFkok uxksa ls pwM+h ij uke fy[kuk½

fp= 99 % uke fy[kh pwM+h o dM+s
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fQjkstkckn esa pwfM+;ksa ij uke fy[kus okys gLrf'kYi dkjhxj pwM+h 
foØsrkvksa ds laidZ esa jgrs gSaA bu dkjhxjksa }kjk ;k rks dk¡p dh iryh 
jaxhu j‚M dks xeZ djds pwM+h;ksa vFkok dM+s ds lsV ij fganh ;k vaxzsth esa 
uke fy[ks tkrs gSa vFkok pwfM+;ksa dks tksM+dj cuk;s x;s dM+s ij uxksa dks 
tM+dj uke fy[ks tkrs gaSA ;g dke rks ,d&nks ?k.Vs esa gks tkrk gSA ijarq 
viuh lqfo/kk ds fy, bu gLrf'kYi dkjhxjksa us bl rjg ls vius vki dks 
O;ofLFkr fd;k gS] fd tc og 'kke dks vkMZj dk eky nsus tkrs gSa] rHkh u;k 
v‚MZj vkSj mldk eky nqdkunkj ls ys vkrs gSaA ;kuh vkt fn;k x;k v‚MZj 
vkidks de ls de ,d ;k nks fnu ckn feysxkA xzkgdksa dks viuh pwM+h 
ilan djus vkSj uke fy[kus nsus ds ckn ,d fnu NksM+dj nwljs ;k rhljs 
fnu eky feyrk gSA ,sls esa fQjkstkckn ds ckgj ls vkbZ T;knkrj mUgha 
efgykvksa ds vkMZj gksrs gSa] tks ,d&nks fnu #d ldrh gSaA 

vc rd geus yxHkx lkjh gh ppkZ pwfM+;ksa ds ckjs esa dh gSA 
chp&chp esa dgha dM+s dk ftØ Hkh vk;kA vkbZ;s vc ;gk¡ ge dM+s ds ckjs esa 
Hkh dqN tku ysrs gSaA

tc ls dM+k&Nky dh Hkfê;ksa ij pwfM+;k¡ cu jgh gSa] rHkh ls dM+k 
Hkh cu jgk gSA 'kq:vkrh nkSj esa dM+k&Nky Hkêh ij tSlh Hkíh pwfM+;k¡ curh 
Fkha] oSls gh Hkís dM+s Hkh curs FksA tSls&tSls pwM+h dk fodkl gqvk] dM+k Hkh 
mlh dh rtZ ij fodflr gksrk pyk x;kA ijarq dk¡p ds dM+s dks T;knk 
rjthg ugha feyhA pwM+h ds mRiknu dh j¶rkj rks yksgs ds csyu ds vkus ds 
lkFk cgqr c<+ xbZA ysfdu dM+k bl ekeys esa dkQh ihNs jg x;kA

pwfM+;ksa dk bfrgkl [kaxkyus ij irk pyrk gS fd çFke fo'o ;q) 
ds fnuksa esa gh fQjkstkckn ds pwM+h m|ksx dh [;kfr lkjs ns'k esa QSyus yxh 
FkhA mu fnuksa vkxjk ds vaxzst ftyk/kh'k Hkh dk¡p ds fo'ks"kK FksA bu 
ftyk/kh'k egksn; us lwcs ds xouZj dks fQjkstkckn ds pwM+h O;olk; ds 
fodkl ds ckjs esa fo'ks"k tkudkjh djkbZA ftlds dkj.k xouZj egksn; Lo;a 
bl mi;ksxh m|ksx dks viuh vka[kksa ls ns[kus ds fy, fQjkstkckn vk,A 
ftyk/kh'k }kjk mUgsa mLrkn dkfnjc['k dh ubZ btknksa ds ckjs esa tkudkjh 
gks pqdh FkhA vr% vaxzst xouZj fcuk fdlh iwoZ lwpuk ds mLrkn 
dkfnjc['k ds ?kj igqapsA vkSj muls pwM+h m|ksx ds laca/k esa tkudkjh çkIr 
dhA mLrkn dkfnjc['k us mlh le; Jherh xouZj dks eksVs dM+ksa dk ,d 

dk¡p ds dM+s
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lqanj tksM+k cukdj mlesa pkanh dh ?kq.Mh fQV djk ds HksaV dj nhA bl HksaV 
ds }kjk mUgksaus ,d fons'kh ds le{k Hkkjrh; dkjhxjksa dh dq'kkxz cqf) dk 
vuqie mnkgj.k çLrqr fd;kA xouZj egksn; us mudh bl dk;Z dq'kyrk 
ls çHkkfor gksdj rRdky gh uxn iqjLdkj nsdj lEekfur fd;k FkkA 

lu~ 1930&40 ds n'kd esa rRdkyhu dydÙkk esa Jh ,e- ,u- ykSjs 
Lo;a viuh iRuh lfgr dksjy dh pwM+h dk fuekZ.k djrs FksA dksjy dh pwM+h 
dk¡p ds ikbi ls dkVdj cukbZ tkrh gSA ;g fcuk tksM+ dh pwM+h gksrh gSA 
ykSjs lkgc çfrfnu pkyhl ntZu dksjy dh pwM+h dkV dj] ml ij dVkbZ 
ls jlxqYys dh fMtkbu cukus dk dke Lo;a gh djrs FksA og bl i)fr ij 
viuk ,dkf/kdkj j[krs FksA vkSj blhfy, og bl dk;Z dks viuh iRuh ds 
lkFk djrs FksA lu~ 1935&36 esa dksjy dh ;g pwM+h fQjkstkckn esa Hkh cuus 
yxhA tkudkj yksx crkrs gSa fd mu fnuksa bl pwM+h dks dqN pkSM+k dkVdj 
dM+s dh Hkh 'kDy nh xbZA ijarq rc ;g dykRed pwfM+;ksa ds chp cgqr 
vf/kd txg ugha cuk ldkA bldh ,d deh ;g Hkh Fkh fd bl ikbi dh 
eksVkbZ dkQh de gksrh FkhA vr% ;g dkVus esa dkQh ek=k esa csdkj gks tkrk 
FkkA mu fnuksa ;g ikbi fons'k ls gh eaxk;k tkrk FkkA ysfdu f}rh; 
fo'o;q) fNM+ tkus ds dkj.k bldk vkuk gh can gks x;k ftlls ;g dk;Z  
Hkh can gks x;kA ysfdu tc QS'ku us djoV yh vkSj dk¡p ds dM+s dh T;knk 
ekax vkus yxhA rc ;gk¡ ds fdlh xksnke okys vkSj dkj[kkusnkj us feydj 
dM+s ds fy, yksgs dk ,d csyu cuok;kA gkyk¡fd blesa dksbZ [kkl Hksn rks 
ugha Fkk] fQj Hkh çksMD'ku vkus rd gj fcanq ij esgur djuh iM+hA tSls fd 
bl csyu dh j‚M ij pwM+h dh fip dM+s dh eksVkbZ ds fglkc ls j[kh xbZA 
csyu dh yackbZ] csyu Hkêh] lHkh ij vyx ls dke fd;k x;kA rc tkdj 
dM+s dk eqëk cudj rS;kj gqvkA blds ckn dk dke dnju vklku FkkA eqës 
dh dVkbZ] N¡VkbZ vkSj dM+s dh l/kkbZ o tqM+kbZ tSls pwM+h esa djrs gSa] oSls gh 
dh xbZA blds ckn pwM+h esa tks ltkoV dj ldrs Fks] og bldh Hkh gqbZA 
bl rjg ,d ls c<+dj ,d uk;kc o dykRed dM+s ds lsV rS;kj fd;s x;sA 
,d le; esa caVkbZ okys dM+ksa dh cgqr T;knk ekax jgrh FkhA 

fp= 100 % fofHkUu izdkj ds dM+s
nks pwM+h dM+k rhu pwM+h dM+k cksjksfly ikbi dk dM+k
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dgrs gSa QS'ku [kqn dks dqN le; ckn nksgjkrk Hkh gSA vHkh geus 
Åij gh dksjy dh pwfM+;ksa vkSj dM+s dh ckr dh FkhA ftudks dk¡p ds ikbi 
ls dkV dj cuk;k tkrk gSA vktdy ,d ckj iqu% fQjkstkckn esa cksjksfly 
ds ikbi dks 8 fe-eh- ls 12 fe-eh- pkSM+h xksy fjax dkVdj dM+s cuk, tk jgs 
gSaA bu dM+ks dh Åijh lrg lery gksus dh otg ls ltkoV dh lHkh 
fo/kk,a cgqr [kwclwjrh ls dke djrh gSaA ih-oh-Mh- dksfVax ds }kjk tks 
fMtkbusa bu dM+ksa ij cukbZ tkrh gSa] og cgqr lqanj fn[krh gSaA ;gk¡ rd fd 
ih-oh-Mh- dksfVax }kjk iwjh rjg lqugjs ;k #igys fd, x, ;g dM+s cgqr 
Qcrs gSaA

fQjkstkckn dk pwM+h cktkj xq.koÙkk cuk, j[kus ds ekeys esa dkQh 
mPp ekinaM j[krk gSA blh lanHkZ esa] cgqr ckjhd ¼iryh½ vkSj cgqr eksVh 
pwfM+;ksa dks cktkj esa u ykdj [kkfjt dj fn;k tkrk FkkA budks rksM+dj 
rFkk nqckjk fi?kyk dj dk¡p cukdj ubZ pwfM+;k¡ cuk ysrs FksA fuf'pr rkSj 
ij ,sls djus ls pwfM+;k¡ cukus dh ykxr FkksM+h c<+rh FkhA 

ijarq vc vktdy ,d u;k pyu ns[kus esa vk jgk gSA cgqr ckjhd 
vkSj cgqr eksVh pwfM+;ksa dks pwfM+;ksa ds rkSj ij rks [kkfjt dj fn;k tkrk gSa 
ijUrq ,slh nks] rhu ;k pkj pwfM+;ksa dks vkil esa tksM+dj dM+s dh rjg cuk 
fy;k tkrk gSA fQj buds Åij tjh] eksrh] ux ;k IykfLVd dh vk—fr;ka 
fpidk dj cgqr lqanj :i ns fn;k tkrk gSA blls mudh dher esa Hkh cgqr 
btkQk gks tkrk gSA ;g dke Bsdsnkjksa }kjk ?kjksa esa ckaV fn;k tkrk gSA bl 
dke dks ?kjksa esa jgus okyh fL=;k¡ ;k cPps vklkuh ls vius [kkyh le; esa 
djrs jgrs gSaA

fp= 101 % dk¡p dk ikbi dkVdj dM+s cukuk
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vc rd geus i<+k fd pwM+h ij fdruh rjg dh ltkoV dh tk 
ldrh gSA buesa ls dqN ltkoV ds dk;Z dkj[kkus esa pwM+h cukrs le; gh 
fd, tkrs gSaA vkSj dqN ltkoVh dk;Z pwM+h cu tkus rFkk l/kkbZ o tqM+kbZ gks 
tkus ds i'pkr xksnke okyksa }kjk djk, tkrs gSaA pwM+h ij ltkoV ds lHkh 
rjg ds dk;Z vkt Hkh cktkj esa pyu esa gSaA viuh lqfo/kk ds fy, ge bu 
lcdks ,d ckj Øekuqlkj fy[k ysrs gSaA

pwM+h cukrs le; xeZ voLFkk esa gksus okys og dk;Z fuEufyf[kr gSa] 
ftu ij pwM+h dh [kwclwjrh fuHkZj djrh gS]
1- pwM+h ds dk¡p ds ewy jax o ikjnf'kZrk dk pquko djukA
2- pwM+h dh eksVkbZ ¼otu½ dk fu/kkZj.k djukA
3- pwM+h ds rkj dk vkdkj ¼xksyk] fujkyh] pkSdksj] iukyh vkfn½ pquukA
4- ykse cukrs le; jaxhu dk¡p dh /kkfj;k¡] Mksfj;k vkfn cukukA
5- pwM+h ds dk¡p esa QSaVs dh Mksjh;k yxkdj js'keh çHkko iSnk djukA
6- csyu ij eqëk cukrs le; yLVj Mkydj eSVsfyd ped dh dksfVax 
djukA ¼iznw"k.k ekudksa ds dkj.k vkt dy ;g dk;Z ugha fd;k tkrk gS½

mijksä lHkh fcanqvksa dks xksnke ekfyd vkMZj nsrs le; 
dkj[kkusnkj dks crkrk gSA blh v‚MZj ds vuqlkj dkj[kkusnkj vius eSustj 
ls dg dj dkj[kkus esa pwM+h dk mRiknu djrk gSA fQj l/kkbZ o tqM+kbZ ds 
ckn ;g pwM+h xksnke esa igq¡prh gSA

vc bl pwM+h ij xksnke okys fuEukuqlkj ltkoV djok ldrs gSaA
1- dVkbZ o f?klkbZ
2- eqM+kbZ
3- fgYy ¼lksus dk ikuh½
4- pkanh HkjkbZ
5- dPph fgYy
6- lsjsfed dyj NikbZ
7- dPps jaxksa ls NikbZ
8- idkbZ ¼Qk;j i‚fy'k½
9- eSVsykbftax
10- tjh] eksrh] ux o IykfLVd dh vk—fr;k¡ fpidkuk
11- ih-oh-Mh- dksfVax
12- gLrf'kfYi;ksa }kjk uke fy[kokuk
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;gk¡ rd ge ;g tku pqds gSa fd pwM+h ij fdruh rjg dh ltkoV 
dh tk ldrh gSA buesa ls dksbZ Hkh ltkoV vdsyh ;k fdlh vU; 
^ltkoV@ltkoVksa^ ds lkFk feykdj mi;ksx esa yh tk ldrh gSA bl rjg 
ls ge ikrs gSa fd pwM+h ij vufxfur rjg dh fMtkbu vkSj ltkoV dh tk 
ldrh gSaA

vc pwfM+;k¡ xksnke esa ,d NaVkbZ ls xqtjrh gSaA bls QwV ctkuk 
dgrs gSaA bl NaVkbZ esa dkjhxj gj ,d pwM+h dks ,d iRFkj ds VqdM+s ij /khjs 
ls ctk dj mldh vkokt lqurk gSA blls ;g irk py tkrk gS dh pwM+h 
Bhd rjg ls tqM+h gqbZ gS ;k dgha chp esa pVdh gqbZ gSA pVdh gqbZ pwfM+;ksa 
dks vyx fudky fn;k tkrk gSA ;g dk;Z gj ,d pwM+h ds lkFk fd;k tkrk 
gSA ysfdu bl dke dks djus dh xfr cgqr gh rhoz gksrh gSA vkSj ;g dke 
djrs&djrs dkjhxj brus vH;Lr gks tkrs gSa fd bu pwfM+;ksa dh vksj ns[ks 
fcuk Hkh ek= iRFkj ls Vdjkus dh vkokt lqudj gh pV[kh ;k [kjkc pwM+h 
vyx dj nsrs gSaA

vc pwfM+;ksa dks iSd djus ls igys budk cksYV feyk;k tkrk gSA 
vly esa bldk eryc gS pwfM+;ksa dk cksj ¼Bore½ ;kuh chp dk lqjk[k ;k 
Nsn feykukA LFkkuh; Hkk"kk esa cksyrs&pkyrs bldk viHkza'k ̂cksYV^ gks x;k 
gSA vkSj vc ;gh yksxksa dh tqcku ij p<+ x;k gSA bls Xykl feykuk Hkh 
dgrs gSaA 

ge ;g i<+ pqds gSa fd dkj[kkus esa pwM+h ds fy, dk¡p dh fLçax 
cukrs le;] fdlh Hkh csyu dk lkbt ys ysaA ;g lHkh csyu Vsij esa cus 
gksrs gSaA elyu lok nks bap lkbt pwM+h dk csyu chp esa rks lok nks bap 
O;kl dk gksxkA ysfdu bldk 'kq: dk flj lok nks bap ls 1 fe-eh- cM+k 
vkSj vkf[kjh fljk lok nks bap ls ,d fe-eh- NksVk gksxkA ;kuh 48 bap yacs 
gj csyu ij cuh gj pwM+h ds van:uh O;kl esa QdZ gksrk gSA ysfdu ;fn ge 
nks eqëksa dh rqyuk djsa rks ik,axs fd gj eqës esa nks pwfM+;k¡ ,d gh O;kl dh 
curh gSaA buds vkxs o ihNs dh pkj&pkj pwfM+;ksa ds van:uh O;kl esa Hkh 
QdZ rks gksxk] ijarq ;g ukekywe lk QdZ bruk de gksxk fd vk¡[kksa o gkFkksa 
ls eglwl ugha gksxkA ;fn ,sls dbZ lkjs eqës ys fy, vkSj muesa ls cksYV 
feykdj ;kuh gkFk ls gh vUnkt djds ,d tSlk O;kl tk¡pus ij dbZ lkjs 
rksM+s lok nks bap lkbt ds rS;kj gks tk,axsA buesa ls dqN dks lgh lok nks] 
dqN dks NksVk lok nks vkSj dqN dks cM+k lok nks bap lkbt dgsaxsA ysfdu 
[kkl ckr ;g gksxh fd gj rksM+s esa ,d gh tSlk cksj ;kuh pwM+h ds van:uh 
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O;kl dk ,d tSlk lkbt gksxkA bldks gh cksYV feykuk ;k Xykl feykuk 
dgrs gSaA ;g xksnke esa dh tkus okyh ,d çeq[k xfrfof/k gSA vc bu 
pwfM+;ksa dks] ekax ds vuqlkj] iSd djds nwljs 'kgjksa ;k vU; foØsrkvksa dks 
Hkst fn;k tkrk gSA pwfM+;ksa dh ,d ntZu esa ckjg dh txg pkSchl pwfM+;k¡ 
gksrh gSaA D;ksafd nksuksa gkFkksa esa ,d&,d pwM+h dks ,d gh fxuk tkrk gSA

pwfM+;ksa dh iSfdax fuEu rjg ls dh tkrh gS]

1- xÙks dh fMCch dh iSfdax % blesa dqy pkSchl pwfM+;k¡ gksrh gSaA ;g egaxh 
rks gksrh gS] ij ,d txg ls nwljh txg ys tkus ij blesa cgqr gh de 
pwfM+;k¡ VwVrh gSaA

2- dês dh iSfdax % blesa ik¡p ntZu ;kuh 120 pwfM+;ksa dk ,d lewg 
¼Bunch½ cuk;k tkrk gSA bl cap dks ,d lqryh ls cka/kdj ,d ck¡lh isij 
esa yisV dj iSd dj fn;k tkrk gSA

3- rksM+s dh iSfdax % bl ij 10 ntZu pwfM+;k¡ ;kuh 240 pwfM+;ksa dk ,d cM+k 
cap cuk;k tkrk gSA bls Hkh ck¡lh dkxt esa yisVdj iSd dj fn;k tkrk gSA
 
4-  IykfLVd dh fMCch dh iSfdax % vkt dy IykfLVd dh fMfCc;k¡ Hkh 
vyx&vyx vkdkj esa iSfdax gsrq miyC/k gSaA ;g vU; iSfdax dh vis{kk 
vf/kd lqjf{kr gSaA buesa vf/kdrj dM+s iSd fd;s tkrs gSaA 

fp= 102 % 'kksdsl esa lth vkdZ"kd pwfM+;k¡
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;g iwjh rjg xzkgd ij fuHkZj djrk gS fd og fdl iSfdax esa 
pwfM+;k¡ vius ;gk¡ eaxkrk gSA 

bl rjg dk¡p dh jaxfcjaxh] [kwclwjr] dykRed vkSj euHkkou 
pwfM+;k¡ rS;kj dh tkrh gSaA nqdkuksa ds 'kksdsl esa budh bUæ/kuq"kh NVk] 
ukfj;ksa dk eu eksg ysrh gSA os bu [ku[kukrh gqbZ pwfM+;ksa dks viuh 
dykb;ksa esa ltkus ds fy, vkrqj gks mBrh gSaA
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ifjf'k"V 7-1
i‚V HkV~Vh o lgk;d HkfV~V;ksa dks mUur djus ds lq>ko 

 
lcls igys ge ÅtkZ n{krk ;kuh ,uthZ ,fQf'k;alh dh ckr djrs 

gSaA csgrj ÅtkZ n{krk çkIr djus ds fy, dqN fu;e gS]

1- fdlh Hkh Hkêh dk fMtkbu iw.kZr% ekdwy (Appropriate) gksuk pkfg,A

2- bZa/ku iwjh rjg ls tyuk pkfg,A fQjkstkckn ds fy, bZa/ku izkd`frd xSl 
gSA blds fy, cuZj fMtkbu Bhd gksuk vfuok;Z gSA

3- Hkêh ds ckgj fudyus okys xeZ ¶yw dks okrkoj.k esa O;FkZ fudkyus dh 
ctk; bldh xehZ dk lnqi;ksx djuk pkfg,A bls vif'k"V rki iquZizkfIr 
(Waste Heat Recovery) Hkh dgrs gSaA 

4- Hkêh dh lrg ls okrkoj.k esa xehZ dk gzkl yxkrkj gksrk jgrk gSA bldks 
jksdus ds fy, rkijks/kh (Insulation) ijr dk ç;ksx djuk pkfg,A ;gk¡ ;g 
;kn j[ksa fd tc Hkh bUlqys'ku dk ç;ksx djsaxs] rks Hkêh dh nhokjksa] Q'kZ vkSj 
Nr ¼tgk¡&tgk¡ bUlqys'ku bLrseky fd;k x;k gS½ mudk rkieku c<+sxkA 
vr% mlh ds vuqlkj vf/kd rkieku ij dke djus okyh fjÝSDVjh Hkh 
yxkuh iM+ ldrh gSA

5- ubZ rduhd ij vk/kkfjr midj.kksa dk bLrseky djukA 

6- midj.kksa dh jhfMax dk fu;fer fooj.k j[kuk vkSj le;&le; ij 
mldk fujh{k.k rFkk fo'ys"k.k djukA

7- viuh dk;Z iz.kkyh esa loksZRre miyC/k lapkyu ds rjhdksa (Best 

Operating Practice) dks vey esa ykukA

mijksä of.kZr fcanqvksa ds vk/kkj ij ge dg ldrs gS fd vc Hkh 
i‚V Hkêh esa lq/kkj dh cgqr dkQh laHkkouk;sa gSaA dqN vkSj fcanqvksa ij ge Hkh 
lq>ko ns ldrs gSaA ckdh ikBd Hkh lkspsa] le>sa vkSj mfpr yxs rks bu ij 
dke djsaA 

1- ikWV HkfV~V;ksa esa lq/kkj gsrq lq>ko 
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1-1 ikWV Hkêh dh orZeku fMtkbu esa lq/kkj % 
A. ikWV dks j[kus o fudkyus esa eSdsfudy QksdZ fy¶V dk bLrseky fd;k 
tk ldrk gSA ,slk djus ds fy, Hkêh ds psacj dh Å¡pkbZ 2-5 bap ;k 3 bap 
c<+kuh gksxhA yksxksa dk ekuuk gS] fd ,slk djus ls xSl [kpZ c<+ tk,xkA 
ysfdu esjk ekuuk gS fd ,slk ugha gSA blls çfrfnu bZa/ku [kir esa yxHkx 
1-2 % dh deh gh vk,xh D;ksafd ;g ghV VªkalQj dk le; FkksM+k c<+k 
nsxkA blls pSEcj dks T;knk xehZ feysxhA nwljk Qk;nk ;g gksxk fd] ikWV 
cnyus esa yxus okyk le; dkQh de gks tk,xkA ftlls Hkêh ds T;knk nsj 
rd [kqys gksus ls cjckn gksus okyh xjeh dh cpr gksxhA

B. eSdsfudy QksdZ fy¶V ds bLrseky ds fy, ofdaZx IySVQ‚eZ dks Hkêh ds 
Q'kZ ds ry ls 4 ;k 4.5 bap uhps ys tkuk iM+sxkA ,slk djus ls ;fn dk;Z 
djus esa ijs'kkuh vk, rks gYds yksgs ds brus gh Å¡ps IysVQkeZ] ikWV Hkêh ds 
gj ikWV ds lkeus cuk;s tk;saA tks ikWV j[krs le; gVk, tk ldsaA

blds nks Qk;ns gksaxsA ,d rks ikWV cgqr gh tYnh fudkys o j[ks 
tk ldsaxsA blls xeZ ikWV dks yxus okys rkih; vk?kkr (Thermal Shock) 
dh lEHkkouk ?kV tk,xhA vkSj dke djrs le; dkjhxjksa ds iSjksa ds uhps 
tkyhnkj IysVQkeZ gksus ls mlesa ls gok çokfgr gksrh jgsxhA blls Hkêh ds 
vklikl okrkoj.k FkksM+k vkSj B.Mk jgsxkA

C. bruk gksus ds ckn ikWV idkus (Pre-Heat) dh Hkêh ;kfu ikWV dqyheSu Hkh 
,d ifg,nkj xkM+h ij cukbZ tk ldrh gSA bls vPNh rjg fMtkbu djds 
1500 °C rkieku rd tkus yk;d cuk ldrs gSaA ;g nks Qk;ns nsxk]

igyk Qk;nk % vf/kd rkieku ij ikWV dh flUVfjax (Sintering) dh tk 
ldrh gSA tks ikWV dk thoudky dqN c<+k nsxhA

nwljk Qk;nk % eSdsfudy iq'kj (Mechanical Pusher) ds lkFk ikWV dks 
cgqr de ÅtkZ gzkl (Heat Loss) ds lkFk Hkêh esa j[kk tk ldsxkA 

D. ikWV HkV~Vh ij izR;sd ikWV ds vkxs dh inhZ dks SS 310 ds ,d Ýse esa cuk 
nsaA bldks vf/kd rkieku dh fjÝSDVjh dh bZaV ls cuk;sa vkSj blesa gh xVj 
o LØw MSEij cuk nsaA bls vPNh rjg ls bUlqysV Hkh djsaA bl rjg dk 
fMtkbu xSl dh cpr ds lkFk lkFk dke esa lgwfy;r Hkh nsxkA tkikuh ikWV 
okys rks bl inhZ dks rqjar viuk ldrs gSaA bl rjg fd;k x;k dke 
vuqekur% 5% rd bZa/ku dh cpr dj ldrk gSA 
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E. vHkh Hkêh ds Q'kZ dks cgqr xgjkbZ ls mBkdj cuk;k tkrk gSA ftlesa 
fjÝSDVjh Hkh cgqr yxrh gSA tks çh&ghfVax esa rks xSl dh [kir djrh gh gS] 
yxkrkj ÅtkZ gzkl (Heat Loss) Hkh djrh jgrh gSA bls jksdus ds fy, 
ftruh t:jr gS mruk gh xgjk cuk;sa] ukyh dh Å¡pkbZ o pwYgs dh xgjkbZ 
dks de djsaA csgrj gksxk bls xkMZj ij mBkdj cuk;saA xkMZj ij igys nks 
ijr (Layer) bUlqys'ku Cy‚d dh] fQj Q'kZ ds nks Cy‚d yxk,aA Hkêh ds 
vanj QSyus okys dk¡p dks pwYgs ds e/; fcUnq (Center)  ls >jus dh rjg ls 
Vidk dj ,d= djsaA mlds uhps ,d ikuh ls Hkjh VªkWyh (Trolley) j[ksa tks 
Hkjus ij vklkuh ls gVkbZ tk ldsA vuqeku ds vuqlkj] bl rjg dk dke 
10% rd bZa/ku dh cpr ns ldrk gSA 

vktdy tks cuZj VSjh fMtk;u Hkfê;ksa esa bLrseky gks jgs gSa] og 
yks çs'kj cuZj gSaA ;g bl Hkêh ds fy, ,dne Bhd gSA cl bl ckr dk 
/;ku j[kuk pkfg, fd xSl vkSj gok dk çs'kj 800 mmWC jgsA çs'kj vf/kd 
gksus ij cuZj dh yiV yach gks tk,xh] tks Q'kZ ls Vdjk,xh vkSj mls 
uqdlku igq¡pk,xhA tc pyrs&pyrs cuZj dks uksty (Nozzle) [kjkc gks 
tkrk gSA rks mldh ejEer dke pykÅ fefL=;ksa ls u djok;saA D;ksafd 
uksty ds dks.k o mlds lqjk[kksa dh fLFkfr xSl o gok ds mfpr feJ.k ds 
fy, csgn t:jh gSA

gekjh ikWV Hkêh;ksa esa 1350 °C dk rkieku jgrk gSA blh xehZ dk 
¶yw] xVj ds }kjk ukyh esa vkrk gSA vkSj fjD;wijsVj rd vkrs&vkrs ;g 800 

°C jg tkrk gSA ;kuh 550 °C dk y‚l gks tkrk gSA dqN ¶yw dks ckbZikl ls 
fudky nsrs gSa] rkfd fjD;wijsVj ij vf/kdre 800 °C dk ¶yw gh tk,A 
blls T;knk rkieku ij fjD;wijsVj ds [kjkc gksus dk [krjk jgrk gSA 

xje ¶yw ds bl 800 °C esa ls] fjD;wijsVj ds vanj cgus okyh rktk 
gok xehZ lks[k dj yxHkx 550 °C xeZ gks tkrh gSA yxHkx 250 °C rkieku 
dk ckdh ¶yw] ckbZikl ls vkus okys ¶yw ds lkFk feydj fpeuh esa ls 
fudyrk gSA

fpeuh Bhd ls dke djs blds fy,] fpeuh ds vk/kkj ij yxHkx 
250 °C fMxzh rkieku gksuk pkfg,A 

1-2 cuZj fMtkbu %

1-3 osLV ¼vif'k"V½ ¶yw ls csdkj gks tkus okyh xehZ dk bLrseky 
djuk %
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;kfu fpeuh esa tkus okys ¶yw dk rkieku (T5) de ls de 250 °C 

gksuk pkfg,A ;g gekjh vHkh dh fLFkfr gSA lkFk gh /kkfRod (Metal)  
fjD;wijsVj dh Hkh viuh lhek,sa gSaA gekjh vksiu ikWV Hkêh;ksa esa fjD;wijsVj 
ls Bhd igys ¶yw dk rkieku (T4)  800 °C ls T;knk ugha tkuk pkfg,A ij 
ge vPNs ls ukyh dk bUlqys'ku djsa vkSj ckbZikl ukyh dk o‚Y;we Hkh de 
djsaA ckbZikl dk bUlqys'ku Hkh djsaA ,slk djus ds ckn fpeuh ds vk/kkj dk 
rkieku 250°C ckbZikl ls gh igq¡p tk;sxkA vc fjD;wijsVj ds ekMîwy 
ikap ls c<+kdj lkr dj nsaA buds e‚Mîwy dh la[;k c<+k nsaA rkfd 
fjD;wijsVj ls fudyh xeZ rktk gok (T3) esa rkieku yxHkx 700°C gks 
tk,A bl rjg ge gok esa 150°C rkieku c<+k ldsaxsA ,slk djus ij 
yxHkx 8% xSl dh lsfoax c<+ tk,xhA blds fy, ,d dke vkSj djuk 
iM+sxk dh Cyksvj cnyuk iM+sxkA 15 HP dh txg 20 HP dk Cyksvj yxk,a 
rFkk bldh gok dk çs'kj yxHkx 1200 mmWC rFkk gok dk ¶yks yxHkx 
1500 m³/Hr gksA 

blds ckjs esa ge Hkêh dh fMtkbu ds cnyko esa ppkZ dj pqds gSaA 
;gk¡ eSa bruk gh dgwaxk fd vkSj csgrj djus ds fy, bUlqys'ku dks cf<+;k ls 
cf<+;k djsaA

midj.kksa (Instruments) dks bLrseky djrs le; dksf'k'k djsa fd 
lHkh ,d gh LFkku ij iznf'kZr gksa vkSj mudks fu;af=r Hkh mlh txg ls 
fd;k tk lds rkfd v‚ijsVj dks dke djus esa vklkuh jgsA mls vklkuh 
gksxh rks og fcuk Fkds vius dke dks lgh rjg ls vatke nsxkA dqN phtksa 
dk fu;a=.k Lopkfyr (Automatic) fd;k tk ldrk gS] tSls gok ds MSEij 
dk v‚ijs'ku] VsEijspj ds fglkc ls xSl vkSj xSl&gok ds feJ.k dk 
fu;a=.kA ekuoh; pwd ds dkj.k tks FkksM+h xSl c<+ tkrh gS Lopkfyr 
iz.kkyh (Auto System) mls jksdsxhA ijarq ;g iz.kkyh cgqr egaxh gksrh gSa 
vkSj mudk j[kj[kko Hkh egaxk gksrk gSA vr% ge bl rjQ tkus dh lykg 
vHkh ugha nsaxsA gk¡ ;fn v‚ijsVj ds fy, vklkuh iSnk djksxs rks og fu'p; 
gh vPNs ifj.kke nsxkA 

pwMh mRiknu dh izfØ;k esa eq[; ikWV HkV~Vh ds lkFk gh dqN 
lgk;d HkfV~V;k¡ (Auxiliary Furnaces) Hkh fofHkUu dk;ksZ gsrq iz;ksx gksrh gSaA 
;g lgk;d HkfV~V;k¡ fuEufyf[kr gSa] 

1-4 Hkêh dh lrg (Surface) ls ghV dks jksdus ds fy, % 

1-5 loksZÙke miyC/k lapkyu rduhd dk bLrseky %

2- lgk;d HkfV~V;ksa (Auxiliary Furnaces) esa lq/kkj gsrq lq>ko%
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1- ikWV dqyheSu
2- rfy;k Hkêh
3- fldkbZ Hkêh
4- csyu Hkêh 

bu lHkh lgk;d Hkfê;ksa esa Hkh lq/kkj dh cgqr xqatkb'k gSA ÅtkZ 
laj{k.k (Energy Saving) ds eq[; fu;e Åij fn;s x;s gSaA mudk vuqlj.k 
djds ÅtkZ laj{k.k dh –f"V ls pwM+h dkj[kkus esa iwjh çfØ;k esa mi;ksx esa 
vkus okyh lHkh Hkêh;ksa esa lq/kkj fd, tk ldrs gSaA

;g ,d NksVh Hkêh gksrh gS] ftlesa ikWV dks /khjs&/khjs xje fd;k 
tkrk gSA vHkh ;g ikWV dks 800°C rd xeZ dj ikrh gSA blds fy, 50 ls 
100 ?ku ehVj xSl [kpZ gksrh gSA ;fn ge dqyheSu dks ikWV dks 1500°C rd 
xeZ djus yk;d cuk ysaA rFkk bZa/ku n{krk (Fuel Efficiency) ds fy, bls 
vPNh rjg balqysV djds bl ij fjD;wijs'ku flLVe yxk ysa rks ikWV dh 
flaVfjax vPNs ls gks tk,xhA tks fuf'pr :i ls ikWV ds thoudky dks 
c<+k;sxhA

bl rjg ds dqyheSu esa ikWV dks 1500°C rd idkus esa yxHkx 8 
fnu yxsaxs vkSj 200 ls 300 ?ku ehVj xSl [kpZ gksxhA ;fn ikWV dk 
thoudky nksxquk Hkh gks tk;s rks xSl dk [kpZ rks dkj[kkusnkj dks ugha 
v[kjsxkA ijarq og ikWV VwVus dh n'kk esa] u;k ikWV j[kus ds fy, 8 fnu 
bartkj ugha dj ldrkA blds fy, eSa dgwaxk fd og orZeku O;oLFkk dks Hkh 
cuk, j[ksa vkSj ,d mUur (Hitech) dqyheSu vyx ls cuk ysaA vHkh 12 ikWV 
dh Hkêh esa yxHkx gj nwljs fnu ¼vkSlru eghus esa yxHkx 15½ ikWV j[ks 
tkrs gSaA

buesa tc mUur dqyheSu dk ikWV rS;kj gS rks igys mls j[ksaA 
vU;Fkk iqjkus dqyheSu dk ikWV j[k ysaA dqN le; esa ikWV dh la[;k de 
gksrh tk,xhA vkSj rc nwljk mUur dqyheSu cuok ysaA vc dqN fnu esa 
eghus esa 6 ikWV gh j[ks tkus gksaxsA rc vkB fnu esa ids ikWV dk Hkh Qsj cu 
tk,xkA ;g dke Hkh varrksxRok HkV~Vh dk thoudky c<+kus okyk vkSj dqN 
u dqN xSl dh cpr djus okyk lkfcr gksxkA

,d rfy;k Hkêh vkSlru yxHkx 60 ?ku ehVj xSl [kpZ djrh gSA 

2-1- ikWV vkpZ ¼dqyheSu½ %

2-2- rfy;k Hkêh %
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bldks Hkh ge lq/kkjsa rks mEehn djrs gSa fd 35 ls 40 ?ku ehVj ij vk ldrs 
gSaA ;kuh çfrfnu 20 ?ku ehVj ¼yxHkx 33 izfr'kr½ rd dh xSl dh cpr 
,d rfy;k Hkêh ij gks tk;sxhA ;fn iSlksa esa tksM+sa rks vkt dh dher ij 20 

m³ x ?35 çfr ?ku ehVj = ?700 çfr fnu dh cprA ;g cpr 300 
dk;Zdkjh fnol ij ? 2,10,000 dh gks tkrh gSA bldk vk/kk [kpZ djds 
;fn ge rfy;k Hkêh dks mUur dj ldrs gSaA rks gesa dj ysuk pkfg,A

blds fy, gesa fuEufyf[kr dke djus gksaxs]

1- çR;sd Hkêh ij ,d cuZj e; Cyksvj gksuk pkfg,A

2- gj Hkêh ij mldk vyx fjD;qijsVj gksuk pkfg,A

3- gj rfy;k Hkêh ij mfpr balqys'ku gksuk pkfg,A

4- Vsaijspj dh ehVfjax gksuh pkfg,A

5- blds xSl vkSj gok ds pkVZ dks Hkh cukuk pkfg, vkSj mldks fu;fer 
vey esa ysuk pkfg,A

pwM+h dkj[kkus esa vksiu ikWV Hkêh ds vykok fldkbZ Hkêh Hkh dkQh 
xSl dh [kir djrh gSA ,d csyu ds fy, ykse fldkbZ gsrq fldkbZ Hkêh ds 
3 ekSgM+s pkfg, gksrs gSaA ;kfu ik¡p csyu ds fy, 15 ekSgM+s pkfg, gksaxsA vkSj 
fldkbZ Hkêh ds vanj tks ykse Vid tkrh gSa] muds dk¡p dh lQkbZ ds fy, 
,d ekSgM+k vkSj pkfg,A rks dqy 16 ekSgM+s gks x;sA

gekjs vFkd ç;klksa ds ckotwn Hkh dqN fxus&pqus dkj[kkuksa dh 
fldkbZ Hkfê;k¡ ¼5 csyu okyh ;kuh ftuesa dqy 16 ekSgM+s gksa½ 450&500 ?ku 
ehVj xSl [kir dj jgh gSaA 'ks"k Hkfê;ka vHkh Hkh 600&650 ?ku ehVj xSl 
[kpZ dj jgh gSaA tcfd bu fldkbZ Hkfê;ksa dh [kir 300&350 ?ku ehVj 
rd vk ldrh gSA blds fy, buesa fuEufyf[kr dke djus gksaxs]
 
1- yks çs'kj cuZj e; Cyksvj (5 HP) tks 600 ?ku ehVj çfr ?k.Vk gok] 600 

mmWC ij ns ldsA

2- fjD;qijsVj 3 ekWMîwy ;k 4 ekMîwy lgh fMtkbu ds lkFkA 

2-3- fldkbZ Hkêh %
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3- fldkbZ Hkêh dh MkV (Arch) tks fd balqys'ku eSVsfj;y dh cuh gks vkSj 
etcwr Hkh gksA

4- dke cUn gksus ds ckn fldkbZ Hkêh ds eksgM+ksa dks [kqyk ugha jgus nsuk 
pkfg,A bu eksgM+ksa dks can djus ds fy, Hkh dqN u dqN mik; fd;k tkuk 
pkfg,A
5- rkieku] xSl ¶yks vkSj gok dk ¶yks ukius ds fy, fldkbZ Hkêh ij 
uohure midj.kksa o ehVjksa dk mi;ksx djuk pkfg,A 

6- fldkbZ Hkêh ds lapkyu gsrq xSl vkSj gok dk pkVZ cukuk pkfg, vkSj 
mlh ds vuqlkj bldk lapkyu djuk pkfg,A

vc rks yxHkx lHkh us blesa balqys'ku dj fy;k gSA vc bu yksxksa 
dk vxyk dke gksuk pkfg,] fd Cyksvj okyk cuZj vkSj fjD;wijs'ku ls gok 
xeZ djds cuZj esa nssaA csyu HkV~Vh esa cgqr lkjk fgLlk [kqyk gqvk gksrk gS 
ftlls ÅtkZ dk gzkl (Heat Loss) gksrk gSA bls jksdus ds fy, [kqys gq;s 
fgLlksa dks cUn djuk pkfg,A ysfdu bl dk;Z esa /;ku j[ksa fd dkjhxjksa dks 
dke djus esa rFkk nwj cSBdj Hkh lHkh phtksa ij utj j[kus esa lgwfy;r 
gksuh pkfg,A vr% <dus dk dk;Z dk¡p dh 'khV tSlh fdlh pht ls fd;k 
tkuk pkfg,A 

vHkh tks cuZj yxk gS og lsYQ bafLijsVsM (Self Inspirited) Vkbi 
dk cuZj gSA ftldh xSl dks ̂rkj okyk^ vius fglkc ls fu;af=r djrk gSA 
tcfd Cyksvj okys cuZj dks ,d v‚ijsVj pyk;sxkA ;g ^rkj okys^ dks 
eatwj ugha gksrkA ;g dkjhxj mRiknu ds fy, ftEesnkj gSA blfy, Cyksvj 
okyk cuZj yxkus ls igys rkjokys dks le>kdj lg;ksx ds fy, jkth 
djuk pkfg,A  

;g lq/kkj dh çfØ;k rks fujUrj pyrh gh jgsxhA dqN vkSj lq>ko 
Hkh fuEufyf[kr gSaA vkSj Hkh vU; dYiuk,sa o iz;ksx djus ds fy, ge vki 
lc ls vkokgu djrs gSaA 

1- pwM+h dh vksiu ikWV Hkêh esa VSjh }kjk fMtkbu esa ikap fjD;qijsVj ls gok esa 
yxHkx 550°C rd xehZ çkIr dj ldrs gSaA mlds ckn fpeuh rd 
igqaprs&igqaprs ¶yw 350°C dk jg tkrk gSA ;fn ukyh yach gks rks yxHkx 

2-4- csyu Hkêh %

3- dqN vU; lq>ko % 
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250°C rd gh jg tkrk gSA fpeuh lgh dke djs mlds fy, fpeuh dk 
fB;k 250°C rks xeZ jguk gh pkfg,A ysfdu ;g rc Fkk tc ikWV 14 eu ds 
gh FksA vc ikWV dk lkbt cM+k gksdj 18 eu dk gks x;k gSA ,sls esa vc 
igys ds eqdkcys xSl vf/kd [kpZ gksrh gSA ;g vf/kd xSl Hkêh esa viuk 
dke djus ds ckn ¶yw dk rkieku Hkh c<+k nsrh gSA bldh otg ls fpeuh 
rd igqapus esa ;g 400-450°C rd gksrk gSA vc fjD;qijsVj dh iqujZpuk 
(Redesign) dj gok dks 700°C rd xeZ fd;k tk ldrk gSA tks xSl dh 
cpr yxHkx 10 çfr'kr vkSj c<+k nsxhA

uksV %  ftu dkj[kkuksa esa Hkêh ls fpeuh rd dh ukyh T;knk yach gS] mudks 
Hkh NksVk fd;k tk ldrk gSA 

2- ikWV Hkêh esa tc dksbZ ikWV VwV tkrk gSA ;k mlesa lqjk[k gks tkrk gSA rks 
ml ikWV dks fudky dj mldh txg u;k ikWV j[kk tkrk gSA bl dke dks 
djus ds fy, igys ikWV ds lkeus cuh nhokj] LFkkuh; Hkk"kk esa bls ^inhZ^ 
dgrs gSa] dks rksM+dj gVkrs gSaA vkSj ikWV j[kus ds ckn bls bZaV xkjs ls 
cukdj can djrs gSaA 

;g inhZ 4½ bap dh eksVkbZ esa gksrh gS vkSj yksdy IS-8 bZaV dh cuh 
gksrh gSA bl inhZ dks rksM+us] [kjkc ikWV fudkyus] u;k ikWV Hkêh esa j[kus 
vkSj fQj inhZ cukus esa yxHkx 2 ?k.Vs dk le; yx tkrk gSA ;kfu bu 2 
?k.Vs esa Hkêh ls yxkrkj ÅtkZ dk ºzkl ¼ghV ykWl½ gksrk jgrk gSA ;g Hkêh 
dh ÅtkZ ds uqdlku dk ,d cgqr cM+k fgLlk gSA vkSj ,d 12 ikWV dh Hkêh 
ij ,slk eghus esa 15 ls 30 ckj gksrk gSA

bl cM+s uqdlku dks jksdus ds fy, ,d balqysVsM ou ihl xsV 
fMtkbu fd;k tk ldrk gSA ;g xsV ou ihl gksus dh otg ls Hkkjh gksxkA 
ftls j[kus vkSj mBkus ds fy, ,d NksVh Øsu ;k QksdZ fy¶V dh 
vko';drk gksxhA vkSj tc ,d NksVh Øsu ;k QksdZ fy¶V QSDVªh esa gksxh] 
rks ;g ikWV dks j[kus dk dke Hkh djsxhA bl rjg djus ij le; 2 ?k.Vs ls 
?kV dj vk/kk ?k.Vk rd gks ldrk gSA ;kuh ,uthZ dh ,d cgqr cM+h cprA 
,d vuqeku ds fglkc ls bl rjg yxHkx 10% rd ÅtkZ dh cpr dh tk 
ldrh gSA blds fy, t:jr gksxh inhZ dh txg ,d xsV fMtkbu djus 
dhA vkSj NksVh Øsu ;k QksdZ fy¶V dh] xsV gVkus vkSj ikWV j[kus ds fy, 
pkfg,A ;fn nksuksa dke ds fy, vyx&vyx nks Øsu ;k QksdZ fy¶V gksa rks 
le; vkSj Hkh de gks tk;sxkA
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,d Vu otu mBkus dh {kerk okyh Øsu bl dk;Z ds fy, dkQh 
gksxhA bls viuh vko';drk ds vuqlkj Øsu okyksa ls cuok;k tk ldrk 
gSA ;k LFkkuh; rkSj ij fodflr fd;k tk ldrk gSA

oSls rks gekjs ;gka ds feL=h tqxkM+ cukus esa ekfgj gSaA fQj Hkh 
muds fy, ,d ladsr ns nsrk gwa fd] feuh VªSDVj ds iqtksZa ls feuh Øsu ;k 
feuh QksdZ fy¶V cuk;h tk ldrh gSA
3- vHkh ikWV Hkêh esa ,d vge cnyko dh xqatkb'k gSA ;g cnyko gS VSad 
Hkêh dh rjg bls ik;ksa ij vk/kkj cukdj lHkh rjQ ls vPNh rjg balqysV 
djukA bl balqys'ku ls gh 5-10% xSl dh cpr gksxhA

vkt Hkh ge 18 efu;s ¼18 eu ds½ 12 ikWV dh Hkêh esa yxHkx 8-5 
Vu dk¡p fi?kykrs gSa] ek= 2400&2600 ?ku ehVj xSl esa tgk¡ dPps eky dk 
feJ.k o Hkaxkj 50-50% ysrs gSaA ;fn 100% Hkaxkj ys ysa rks 2000 ls 2200 
?ku ehVj xSl gh yxsxhA ;kuh 50-50% feJ.k ds lkFk ;g vuqikr 1 xSl % 
3 dk¡p vkSj 100% Hkaxkj ds lkFk ;g 1%4 gqvkA

vc tks lq/kkj crk, gq, dj fy;s x;s rks ;g vuqikr 1%4 vkSj 1%5 
gks tk;sxkA rFkk iwjh izfØ;k esa xSl Hkh de yxsxhA ;kfu 10 Vu ds ,d 
fjtSusjsfVo VSad dh ;g vklkuh ls cjkcjh dj ldsaxsA 

,d le; Fkk tc fQjkstkckn esa tkikuh ikWV Hkfê;ksa dh Hkh la[;k 
djhc 22 ls 24 Fkh ysfdu vc cktkj dh ekax esa cnyko ds dkj.k ;g 
?kVdj ek= 6 ls 8 rd jg xbZ gSaA fQj Hkh nqfu;k Hkj esa cM+h&cM+h VSad 
QusZl vk tkus ds ckn Hkh ikWV Hkfê;k¡ viuk vfLrRo cuk, gq, gSaA vkSj vkxs 
Hkh cuk, gh jgsaxhA mldk dkj.k buesa cuus okys fo'ks"k rjg ds dk¡p vkSj 
,d gh Hkêh esa ,d ckj esa gh cuus okys vyx&vyx jax okys dk¡p gSaA Åij 
crk;s x;s lq/kkjksa ds ckn bu ikWV HkfV~V;ksa esa bruh xSl dh cpr gksus 
yxsxh fd buds vfLrRo cus jgus ds ckjs esa dksbZ 'kd gh ugha jgsxk vkSj bu 
ikWV HkfV~V;ksa] pwM+h m|ksx o fQjkstkckn mRrjksRrj vkxs c<+rs jgsaxsA
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ifjf'k"V 7-2
v‚VkseSfVd pwM+h mRiknu dh ifjdYiuk 

vc rd vkius i<+k fd ;gk¡ fQjkstkckn esa pwM+h dSlh&dSlh] vkSj 
fdl izdkj ls cu jgh gSA vkSj geus ;g Hkh tkuk fd ikfdLrku dh rjg 
dk v‚VkseSfVd pwM+h IykUV ;gk¡ ugh cu ldkA dqN dksf'k'ksa rks gqbZa ijUrq 
ekeyk fljs ugha p<+kA ge  fQjkstkckn esa [kqn Hkh ,sls iz;klksa ls tqM+s jgs gSa] 
tks iwjh rjg lQy ugha gks ldsA buesa ls ,d rks 3 eghus py dj cUn gks 
x;kA gekjs vius vuqHkoksa ls ge ;g tku ik;s] fd ml iz;kl ds le; 
vkWVksesfVd csyu ls mrjus okys ,d gh eqB~Bs ¼yxHkx 3-5 QhV yEck dk¡p 
dk fLizax½ esa eksVk otu] lgh otu o ckjhd otu dh pwfM+;k¡ yxHkx 
cjkcj ek=k esa curh FkhaA vkSj ml ,d gh eqës esa ;g dgha Hkh cu tkrh FkhaaA 
ftudh NaVkbZ djuk csgn eqf'dy dke FkkA

ckn esa irk fd;k fd ikfdLrku ds vkWVksesfVd pwM+h IykUV~l esa 
D;k fLFkrh gS] rks ekywe gqvk fd ogk¡ Hkh ,sls gh eqës mrjrs gSaA vkSj fQj 
cgqr gh gYdh NaVkbZ djds rksM+s cuk;s tkrs gSaA vkSj ogk¡ ds cktkj esa og 
,sls gks fcdrs gSA bl fygkt ls fQjkstkckn dh pwM+h dh xq.koRrk cgqr 
vPNh gSA gekjs eqdkcys ikfdLrkuh v‚VksesfVd IykUV dk cuk eky dgha 
ugha fVdrkA

bl lUnHkZ esa ,d ckj iqu% ;g Hkh dguk pkgsaxs] fd v‚VkseSfVd 
IykUV esa cuh pwfM+;k¡ orZeku rjhds ls cuh pwfM+;ksa ls cgqr lLrh gSaA vkSj 
Hkkjr cgqr cM+k ns'k gSA ;gk¡ gj eksVkbZ dh pwM+h ilUn djus okyk dksbZ u 
dksbZ {ks= gSA tSls iatkc] gfj;k.kk eksVh o lgh otu] fcgkj&mM+hlk 
eq[;r% ckjhd vkSj lLrh pwM+h] egkjk"Vª lgh otu o ckjhd otu dk 
cktkj gSA rks ;fn ge] vius] v‚VkseSfVd IykUV ds mRiknu dks vius 
xksnke esa gh otu dh rhu Jsf.k;ksa esa dM+h NaVkbZ }kjk NkaV ysaA vkSj vius 
;gk¡ vkMZj ysdj eky cukus dh ijEijk ls gV dj eky cukus ds ckn NaVkbZ 
djds cspus dk ç;kl djsa] rks fu'p; gh ge dkQh vPNk ykHk dek;saxsA 
ijUrq bl rjg djus esa izokgRed iwath (Running Capital) T;knk yxsxh 
rFkk xksnke Hkh cM+k cukuk gksxkA fQj ls crk jgs gSa fd fQj Hkh gekjk 
equkQk blesa yxus okyh iwath ds fglkc ls dgha T;knk gksxkA

;gk¡ ftl v‚VksesfVd IykUV ls ge tqM+s Fks mlesa flQZ xksyk pwM+h 
curh FkhA vkSj ml ij eqM+kbZ (Stamping) dh rjg&rjg dh fMtkbu 
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¼pwM+h ds Åij dVkbZ dh rjg½ cukbZ tk ldrh FkhA xksyk pwM+h rks Bhd 
curh FkhA ijUrq ckjhd cuus okyh xksyk pwM+h ij tc eqM+kbZ dh fMtkbu 
de mHkkj ysrh FkhA lgh otu ij lgh fMtkbu vkrh FkhA vkSj T;knk 
otu dh eksVh pwM+h ij piVh gks tkrh FkhA ijUrq tSls ifdLrku ds cktkjksa 
esa lHkh rjg dh pwM+h dk eky fcd tkrk gS] mlh rjg ;gk¡ Hkkjr esa Hkh lc 
rjg dk cktkj gSA ;fn ge vius eky dks lgh [kjhnnkjksa rd igq¡pk ldas 
rks vkWVksesfVd IykUV dks fu'p; gh pyk ldrs gSaA

gky gh esa lquus esa vk;k gS fd ikfdLrku esa v‚VkseSfVd e'khuksa ij 
gh xksy ds vykok pkSdksj o frdksuh pwM+h Hkh cuus yxh gSA ;g dke mUgksaus 
VSad HkV~Vh ds QhMj dh vkWfjfQl esa gh cnyko djds fd;k gS ijUrq ;g 
dke csyu e'khu esa gh FkksM+k lk lq/kkj djds Hkh fd;k tk ldrk gSA mldk 
,d js[kkfp= uhps n'kkZ;k x;k gSA ftl rjg ls daps ds dkj[kkuksa esa dapk 
cukrs le; mlds Hkhrj jaxhu Qwy lk cuk;k tkrk gS] mlh rtZ ij pwM+h ds 
rkj esa Hkh lHkh jax dh /kkfj;k¡ ;k fyIik yxkus dh rduhd Hkh fodflr dh 
tk ldrh gSA 

ge bathfu;jlZ gSa] vkSj bl dk;Z ls tqM+s jgs gSaA blfy;s dg ldrs 
gSa fd ge v‚VkseSfVd e'khu ij lHkh vkdkj o lHkh jax dh fMtk;u cuk 
ldrs gSaA MSuj e'khu ¼V~;wc ykbV 'kSy cukus okyh e'khu½ ds dqN fgLlksa 
dk ç;ksx djds 100 çfr'kr lgh otu dh pwM+h vkSj otu lgh gS rks 
cf<+;k LVSfEiax dh fMtkbunkj pwfM+;k¡ Hkh cuk ldrs gSaA ijUrq] ;g oDrO; 
fjlpZ ,.M MsoyiesUV (R & D) gh dgyk;sxkA ftlds lQy gksus dh 
lEHkkouk 100 % dHkh ugha gksrh vkSj fuU;kucs çfr'kr lQyrk ikus ij Hkh 
çkstSDV Qsy gks tkrs gSaA blfy;s ;gk¡ vkxkg djuk pkgw¡xk fd igys xksyk 
o eqM+kbZ ds lkFk dh pwM+h dks] vyx&vyx otu esa cspus rFkk cukus dk 
Iyku djsaA o ;gk¡ rd igqapus ds ckn] vkxs ds vkdkj o fMtkbu cukus ds 

QhMj ls

eqM+kbZ jksyj lsV
'ksfiax jksyj lsV

csy
u

liksVZ pSuy

fp= 103 % vkWVksesfVd eqM+kbZ pwM+h csyu
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iz;kl djsaA lQyrk vo';  izkIr gksxhA 
v‚VkseSfVd pwM+h IykUV ds fy;s fuEufyf[kr dke djus gksaxsA

blh e'khu esa lq/kkj djrs gq;s blesa rkj dk vkdkj cukus dh dqN 
jksyj lSV ¼tSlk dh js[kkfp= esa n'kkZ;k x;k gS½ tksM+s tk ldrs gSaA blh 
e'khu ij rkj dkVus o Qank yxkus dk eSdsfudy mik; djus ds ckn 
e'khu dks vkSj mUur cuk;k tk ldrk gSA 
2- ,d dfUVU;wvl VSad ¼gj f'k¶V 1½ Vu fudkl {kerk ;kfu 24 ?kUVs esa 
4½ Vu fudkl {kerk½ QhMj lfgr] QhMj dh ÅapkbZ ¶yksj ls 8^ 
3- QhMj ij v‚VkseSfVd VSEijspj dUVªksy
4- eSfYVax VSad ij Xykl ysoy dUVªksy
5- cSp ,.M dySV v‚Vks QhfMax flLVeA

bl IykUV dks pykus ds fy;s çfr 24 ?kUVs
e'khu ij & 3 eqfB;k@f'k¶V ;kfu 9 eqfB;k 
dVkbZ ij & 3 dVb;k @f'k¶V ;kfu 9
fefDlax  & LeSYVj rFkk lgk;d Bsds ij
Qk;jeSu rFkk HkjkbZ & 3@f'k¶V ;kfu 9
f'k¶V fQVj ;kfu 3 
f'k¶V bysfDVªf'k;u ;kfu 3
LVkd eSu + equhe+ + xsVeSu çfr f'k¶V ;kfu 9
çfr f'k¶V çksMD'ku ¾ 675 rksM+s    ;kfu 2000 rksM+s izfr 24 ?k.Vs
xSl dk [kpkZ flQZ Hkêh o tujsVj ijA

Qk;ns
1- Hkaxkj (Cullet) okilh 15% ¼vf/kdre½
2- etnwjh o bZa/ku [kpZ esa cgqr dehA

mijksDr vkadyu rks ml rjg ds dkj[kkus dk gS tSls ikfdLrku 
esa dbZ o"kksZa ls py jgs gaSA gkykafd ogk¡ VSEijspj dUVªksy] Xykl ysoy 
dUVªksy ds cxSj gh py jgk gSA vkSj ogka] vkt lksyg ,sls v‚VkseSfVd 
dkj[kkus py jgs gSaA rFkk ijEijkxr dkj[kkuksa dh la[;k pkyhl ls ?kVdj 
N% jg xbZ gSA  

gekjh ifjdYiuk rks blls Hkh vkxs dh gSA D;ksa u ge ,slh e'khu 
ds ckjs esa lkspsa tks fujarj (Continuous) fLçax cuk;sA tSls yksgs dh fLçax 

1- csyu e'khu ¼v‚Vks fjfolZ flLVe o LVsafEiax jksyj ds lkFk½
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curh gSA
vxj ,slh e'khu curh rks lksfp;s] e'khu ls dk¡p dh fLçax curh 

tk jgh gSA vkxs tkdj og eqB~Bksa dh yEckbZ esa dV tk;s vkSj fQj pwM+h dh 
çkslsflax jsX;qyj rjhds ls djus ds fy;s ys tk;saA vkSj ;fn ,slk gksus rd 
pwM+h l/kkbZ vkSj tqM+kbZ dh Hkh v‚VkseSfVd e'khu vk tk;s ¼bl fn'kk esa Hkh 
cM+h f'kír ls dqN ç;kl gks jgs gSa½ rks lksus is lqgkxk gks tk,xkA iwjh 
mRiknu Ja[kyk dks v‚VkseSfVd gksrs nsj ugha yxsxhA 

,slh e'khu vkSj mRiknu Ja[kyk lS)kfUrd :i ls 'kwU; izfr'kr 
vif'k"V ds lkFk dk¡p dk lkS izfr'kr mi;ksx djsaxhA gekjs fglkc ls ;g 
dk¡p pwM+h çksMD'ku dk lqugjk Hkfo"; gksuk pkfg,A bl fn'kk esa lkspsa] 
fopkj djsa vkSj dYiukvksa dks lkdkj djsaA 

yksgs ds rkj
dk caMy iqyj jksyj lsV

MkbZ
yksgs dk rkj

fLizax

fp= 104 % yksgs dh fLizax cukus dk fl)kar
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¶yks pkVZ 1 % vkWDlkbM QkWewZyk cukus dk rjhdk

jlk;uksa dks FkksM+k
?kVk&c<+kdj Bhd cSp
cukus dk iz;kl djuk

HkV~Vh esa cSp dk nzko.k dj 
ds dk¡p cukuk

D;k
dk¡p vPNk

¼vkids ekudkuqlkj½ 
cuk gS

ugha

gk¡

mijksDr cSp dks vk/kkjHkwr 
Hkkj ¼otu½ QkWeZwyk le>sa

cSp ds jlk;uksa dk fo'ys"k.k djk;saA 
izkIr ifj.kke ds vk/kkj ij 
vkWDlkbM QkWewZyk cuk;sa 

bls vkWDlkbM~l vk/kkfjr ekud
QkewZyk le>sa

cSp cukuk
¼vius vuqHko vFkok
fdlh fdrkc ls½

dPpk eky ,d= djuk
¼bu jlk;uksa dks lSEiy lsV 1 dgsaxs½

dk¡p dh pwfM+;k¡ @ 200



¶yks pkVZ 2 % vkWDlkbM QkWewZyk ds vk/kkj ij u;s jlk;uksa
dk rkSy QkWewZyk cukus dk rjhdk

dPpk eky ,d= djsa
¼bu u;s jlk;uksa dks lSEiy lsV 2 dgsaxs½

lHkh jlk;uksa dk fo'ys"k.k djk;saA 
fo'ys"k.k ds fu"d"kZ vk/kkjHkwr 

Hkkj QkWewZyk esa j[ksa

vk/kkjHkwr Hkkj QkWewZys dks 
vkWDlkbM QkWewyk esa cnysa

lSEiy 2 ds
vkWDlkbM

QkWewZys dh lSEiy 1 ds
vkWDlkbM~l vk/kkfjr ekud QkWewZys

ls rqyuk djsaA
D;k ;g VkWyjsal

lhek esa gS\

ugha

gk¡

bls iqu% otu ds QkWewZys esa 
cnysa

cSp cuk;s

jlk;uksa dks FkksM+k 
?kVk&c<+kdj

bls VkWyjsal lhek esa 
cukus dk iz;kl djsa

dk¡p dh pwfM+;k¡ @ 201



Ø0
laa0

jlk;u ¼lw=½ oSdfYid@vU; uke ek=k

lksMk  ¼Na O½ 2

jsrk ¼SiO ½ 2

pwuk  ¼Ca0½ 

dkfLVd lksMk ¼NaNO ½3

lqgkxk ¼Na B O .5H O½2 4 7 2

vU; ¼K O, MgO,  Al O ½ 2 2 3

dqy

lksfM;e ckbZ dkcksZusV

flyhdk lSaM] DokZV~t

ykbe

lksfM;e ukbVªsV

cksjSDl 

24 ls 30 çfr'kr

62 ls 68 çfr'kr

02 ls 03 çfr'kr

01 ls 1-5 çfr'kr

1-5 ls 02 çfr'kr

2-5 çfr'kr

100 çfr'kr 

1-

2-

3-

4-

5-

6-

rkfydk 15 % lksMk ykbe dk¡p dk lkekU; lw=

108 Kg.

240 Kg.

12 Kg.

4 Kg.

7 Kg.

2 Kg.

2.5 Kg.

375.5 Kg

+ 12 / - 0

+ 0 / - 0

+ 0 / - 2

+ 0 / - 4

+ 1 / - 2

+ 1 / - 0

+ 0.5 / - 0.5

Na CO2 3

SiO2

  CaCO       3

Na SiF2 4

Na B O .5H O2 4 7 2

KNO3

As O2 3

 

lksMk

jsrk

pwuk

lks-fl-¶yk

lqgkxk

dyeh 'kksjk

vklsZfud

Ø0laa0 jlk;u lw= Hkkj
vf/kdre@U;wure
ifjorZuh; Hkkj

1-

2-

3-

4-

5-

6-

7-

;ksx

dk¡p dh pwfM+;k¡ @ 202



108 Kg.

240 Kg.

12 Kg.

4 Kg.

7 Kg.

2 Kg.

2.5 Kg.

375.5 Kg

+ 12 / - 0

+ 0 / - 0

+ 0 / - 2

+ 0 / - 4

+ 1 / - 2

+ 1 / - 0

+ 0.5 / - 0.5

28.76 % *

63.92 %

3.20 %

1.07 %

1.87 %

0.5 %

0.67 %

                

+ 3.2 % / - 0 %

+ 0 % / - 0 %

+ 0 % / - 0.5 %

+ 0 % / - 1.07 %

+ 0.25 % / - 0.5 %

+ 0.25 % / - 0 %

+ 0.1 % / - 0.1 %

Na CO2 3

SiO2

  CaCO       3

Na SiF2 4

Na B O .5H O2 4 7 2

KNO3

As O2 3

 

lksMk

 * pwafd 375-5 fd0xzk0 ds cSp esa lksMk dh ek=k gS =  108 fd0xzk0

  blfy, 100 fd0xzk0 ds cSp esa lksMk dh ek=k gksxh = ¼108@375-5½ X 100 = 28-760 fd0xzk0

  blh rjg ls lHkh jlk;u vuqikr ds fu;e ls fudkys gSaA

jsrk

pwuk

lks-fl-¶yk

lqgkxk

dyeh 'kksjk

vklsZfud

Ø0
laa0

jlk;u lw= Hkkj
vf/kdre@U;wure

Hkkj cnyko izfr'kr
vf/kdre@U;wure
ifjorZuh; izfr'kr

1-

2-

3-

4-

5-

6-

7-

;ksx 99.99 % @ 100 %   

dk¡p dh pwfM+;k¡ @ 203



Ø0
laa0

1-

2-

3-

4-

5-

6-

7-

8-

jlk;u 
rkfydk
17 ls 

jlk;u fo'ys"k.k fooj.k ¼dsehde ,usysfll VsLV fjiksVZ½

vkWDlkbM
dk uke

lSEiy ua0 1

¼%½
lSEiy ua0 2

¼%½
lSEiy ua0 3

¼%½
lSEiy ua0 4

¼%½
lSEiy ua0 5

¼%½

lksMk
28-76 %

jsrk
63-92 %

pwuk 
3-20 %

lksfM;e
flfydks
¶yksjkbM
1-07 %

lqgkxk
1-87 %

dyeh 'kksjk
0-50 %

vklsZfud 
vkWDlkbM
0-67 %

dqy 
100-00 %

LOI
Na CO2 3

NaCl
Fe O2 3

LOI 
SiO2

Al O2 3

Fe O2 3

LOI
SiO2

Al O2 3

Fe O  2 3

CaO
MgO

LOI
Na SiF2 4

Fe O  2 3

LOI
Na B O2 4 7

.5H O2

LOI
KNO3

LOI
As O2 3

0.34
98.33

1.30
0.03

0.58
99.09

0.20
0.13

35.01
2.33
0.16
1.07

46.46
14.97

Nil
100.00

-

3.00
97.00

0.20
99.80

-
100.00

0.32
99.50

0.17
0.01

0.54
99.10

0.19
0.17

22.58
2.02
0.32
0.57

58.34
16.97

Nil
100.00

-

1.80
98.20

0.40
99.60

-
100.00

0.51
98.79

0.68
0.02

0.62
98.32

0.78
0.28

15.60
2.10
0.20
0.10

72.00
10.00

Nil
100.00

-

1.00
99.00

0.20
99.80

-
100.00

0.48
97.46

2.05
1.01

0.42
98.47

0.51
0.60

30.20
1.28
0.03
0.19

55.80
12.50

Nil
100.00

-

2.50
97.50

0.20
99.80

-
100.00

0.60
98.47

0.92
0.01

0.80
99.10

0.08
0.02

45.00
1.26
0.12
0.08

34.54
19.00

Nil
100.00

-

1.50
98.50

0.60
99.40

-
100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

rkfydk 17 ds jlk;uksa dk dqy ;ksxA

dk¡p dh pwfM+;k¡ @ 204
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dSYlkbu ,Y;qehuk   

dSy'kh;e vkWDlkbM ¼pwuk½

vk;ju vkWDlkbM

esXuhf'k;e dkcksZusV

iksVsf'k;e ukbVªsV

flfydk ¼jsrk½ 

lksfM;e dkcksZusV ¼lksMk ,'k½

lksfM;e DyksjkbM ¼ued½

lksfM;e flydks ¶yksjkbM

ftad v‚DlkbM 

7-

8-

9-

10-

11-

12-

13-

14-

15-

16-

Al O2 3

CaO

Fe O2 3

MgCO3

KNO3

SiO2

Na .CO2 3

NaCl

Na .SiF2 4

ZnO

Al O2 3

CaO

Fe O2 3

MgO

K O2

SiO2

Na O2

Na O2

Na O2

SiO2

ZnO

1.000

1.000

1.000

0.463

1.000

0.585

0.534

0.425

0.411

1.000

1.000

Ø0
laa0

jlk;u

,aVheuh v‚DlkbM

vklsZfud v‚DlkbM

csfj;e dkcksZusV

csfj;e v‚DlkbM

cksjSDl Msdk vkWDlkbM

cksjSDl isUVk vkWDlkbM 

1-

2-

3-

4-

5-

6-

Sb O2 3

As O2 3

BaCO3

BaO

Na B O .10H O2 4 7 2

Na B O .5H O2 4 7 2

lw= ¼QkewZyk½
mifLFkr 

vkWDlkbM~l
vkWDlkbM~l
dk Hkkx

Sb O2 3

As O2 5

BaO

BaO

Na O2

B O2 3

Na O2

B O2 3

1.000

1.160

0.777

1.000

0.163

0.365

0.213

0.478

dk¡p dh pwfM+;k¡ @ 206



28.760 x  0.34
100

28.760 x 98.33
100

28.760 x 1.30
100

28.760 x 0.03
100

dk¡p dh pwfM+;k¡ @ 207



Ø0
la0

1

2

3

4

5

6

7

jlk;uksa dh rkSy
¼rkfydk 17 ls½

¼fd0 xzk0½

lksMk = 28-760

jsrk 63-920= 

pwuk =  3-200

lksfM;e flydks
 ¶yksjkbM 

lqgkxk
isUVk vkWDlkbM

= 1-870

dyeh 'kksjk 0-500= 

lSEiy 1 ds ?kVd
¼

(%)
rkfydk 18 ls½

Na CO  2 3 = 98.33

NaCl = 1.30

Fe O  2 3 = 0.03

28.760 x 98.33
100

Na CO   =                             = 28.2802 3

28.760 x 1.30
100

NaCl       =                             = 0.374

28.760 x 0.03
100

Fe O2 3     =                             = 0.009

SiO  2 = 99.09

Al O2 3 = 0.20

Fe O  2 3 = 0.13

63.92 x 99.09
100

SiO  2        =                             = 63.330

63.92 x 0.20
100

Al O2 3        =                             = 0.130

63.92 x 0.13
100

Fe O   2 3     =                             = 0.080

SiO  2

Na SiF  2 4

Na B O .5H O2 4 7 2

KNO3

As O2 3

= 

= 

= 

= 

= 

2.33

100

97

99.80

100

46.46

Al O2 3 = 0.16

Fe O  2 3 = 1.07

CaO = 

MgO = 14.97

3.20 x 2.33

1.07 x 100

1.87 x 97

0.50 x 99.80

100

100

100

100

SiO  2        =                             = 0.075

Na SiF  2 4   =                             = 1.070

Na B O .5HO   2 4 7 2 =                             = 1.814

KNO3       =                             = 0.499

3.20 x 0.16
100

Al O2 3        =                             = 0.005

3.20 x 1.07
100

Fe O   2 3     =                             = 0.034

3.20 x 46.46
100

CaO        =                             = 1.487

3.20 x 14.97
100

MgO        =                             = 0.479

jlk;u dk Hkkj
 = {rkSy ¼rkfydk 17 ls½ x eku ¼rkfydk 18 ls½} ¼fd0xzk0½

100

= 1-070

vklsZfud
vkWDlkbM

= 0-670 iw.kZr% mM+u'khy vr% bldk Hkkj ux.; gksxk

dk¡p dh pwfM+;k¡ @ 208



Ø0
la0

1

2

3

4

5

6

lSEiy 1 ds jlk;uksa
dk otu rkfydk
20 ls ¼fd0xzk0½

vkWDlkbM Hkkx 
rkfydk 19 ls

Na2O = 0.585

Na2O = 0.534

Fe O2 3 = 1.000

Na2O   = 28.280 x 0.585  =  16.540

Na2O   = 0.374 x 0.534    =    0.200

Fe O2 3   = 0.009 x 1.000    =    0.009

SiO  2 = 63.330 

Al O2 3 = 0.130

Fe O  2 3 = 0.080

SiO2 = 1.000

Al O2 3 = 1.000

Fe O  2 3  = 1.000

= 

= 
= 

0.425

0.213
0.478

K O2 = 0.463KNO3 = 0.499

SiO2 = 1.000

1.000

Al O2 3 = 1.000

Fe O2 3 = 1.000

CaO = 

MgO = 1.000

SiO2 = 0.075

1.487

Al O2 3 = 0.005

Fe O2 3 = 0.034

CaO = 

MgO = 0.479

vkWDlkbM Hkkj = jlk;u Hkkj ¼
x vkWDlkbM Hkkj ¼rkfydk 19 ls½ 

rkfydk 20 ls½ 
 

Na CO  2 3 = 28.280

NaCl = 0.374

Fe O  2 3 = 0.009

 = 16.740}

SiO2 = 63.330 x 1.000 = 63.330

Al O2 3 = 0.130 x 1.000 = 0.130

Fe O  2 3  = 0.080 x 1.000 = 0.080

SiO2 = 0.075 x 1.000 = 0.075

1.487 x 1.000 = 1.487 

Al O2 3 = 0.005 x 1.000 = 0.005

Fe O2 3 = 0.034 x 1.000 = 0.034

CaO = 

MgO = 0.479 x 1.000 = 0.479 

Na SiF  2 4 = 1.070
Na2O 
SiO  2

Na O 2

B O32 B O2 3

= 0.411
Na2O = 1.07 x 0.425 = 0.455
SiO  2 = 1.07 x 0.411 = 0.440

Na B O2 4 7

.5H O2

= 1.814
= 
= 

1.814 x 0.213 = 0.386
1.814 x 0.478 = 0.867

Na O 2

K O2 = 0.499 x 0.463 = 0.231

Ø0
la0

1

2

3

4

5

6

7

jlk;u

lksMk 28.760

jsrk 63.920

pwuk 3.200

lksfM;e flydks
 ¶yksjkbM 

lqgkxk 1.870

dyeh 'kksjk 0.500

1.070

vklsZfud vkWDlkbM

dqy ek=k

0.670

ek=k
¼rkfydk
17 ls½

vkWDlkbM~l

LOI
%

0.34

0.58

35.80

-

3.00

0.20

-

-

16.740

-

-

0.450

0.390

-

-

17.580

-

63.330

0.0750

0.440

-

-

-

63.845

-

0.130

0.005

-

-

-

-

0.135

-

0.080

0.034

-

-

-

-

0.114

-

-

1.490

-

-

-

-

1.490

-

-

0.480

-

-

-

-

0.480

-

-

-

-

-

-

-

-

-

-

-

-

0.867

-

-

0.867

-

-

-

-

-

0.230

-

0.230

Na O2 SiO2 Al O2 3 Fe O2 3 CaO MgO As O2 5 B O2 3

84.740

K O2

dqy

ek=k

dk

;ksx 

dk¡p dh pwfM+;k¡ @ 209



28.760

63.920

3.200

1.070

1.870

0.510

0.670

;ksx 100.000

Na O
SiO
Al O         
Fe O  
CaO
MgO
B O
K O

2

2

2 3

2 3

2 3

2

17.580
63.845

0.135
0.114
1.490
0.480
0.867
0.230

;ksx 84.740

ekud v‚DlkbM QkewZyk
lSEiy 1 ds jlk;uksa ds lkFk

¼lkfj.kh Øekad 22 ls½

gekjk rkSy QkewZyk
lSEiy 1 ds jlk;uksa ds lkFk

¼lkfj.kh Øekad 17 ls½
 
lksMk
jsrk
pwuk
lks-fl-¶yk
lqgkxk
dyeh 'kksjk
vklsZfud

Ø0
la0

1

2

jlk;uksa dk rkSy
¼rkfydk 17 ls½

¼fd0 xzk0½

lksMk = 28-760

jsrk 63-920= 

lSEiy 2 ds ?kVd
¼rkfydk 18 ls½

(%)

Na CO  2 3 = 99.50

NaCl = 0.17

Fe O  2 3 = 0.01

28.760 x 99.50
100

Na CO  2 3  =                             = 28.636

28.760 x 0.17
100

NaCl       =                             = 0.049

28.760 x 0.01
100

Fe O  2 3     =                             = 0.003

SiO  2 = 99.10

Al O2 3 = 0.19

Fe O  2 3 = 0.17

63.920 x 99.10
100

SiO  2        =                             = 63.345

63.920 x 0.19
100

Al O2 3       =                             = 0.121

63.920 x 0.17
100

Fe O   2 3     =                             = 0.109

jlk;u dk Hkkj
 = {rkSy ¼rkfydk 17 ls½ x eku ¼rkfydk 18 ls½} ¼fd0xzk0½

100

3

4

5

6

7

pwuk =  3-200

lksfM;e flydks
 ¶yksjkbM 

lqgkxk 1-870= 

dyeh 'kksjk 0-500= 

SiO  2

Na SiF  2 4

Na B O2 2 4

KNO3

As O2 3

= 

= 

= 

= 

= 

2.02

100.00

98.20

99.60

100.00

58.34

Al O2 3 = 0.32

Fe O  2 3 = 0.57

CaO = 

MgO = 16.17

3.200 x 2.02

1.070 x 100

1.870 x 98.20

0.500 x 99.60

100

100

100

100

SiO2        =                             = 0.065

Na SiF    =                             = 1.0702 4

Na B =                             = 1.840O2 4 7  

KNO       =                             = 0.4983

3.200 x 0.32
100

Al O       =                             = 0.0102 3

3.200 x 0.57
100

Fe O     =                             = 0.0182 3  

3.200 x 58.34
100

CaO        =                             = 1.867

3.200 x 16.17
100

MgO        =                             = 0.517

= 1-070

vklsZfud
vkWDlkbM

= 0-670 iw.kZr% mM+u'khy vr% bldk Hkkj ux.; gksxk

dk¡p dh pwfM+;k¡ @ 210



Ø0
la0

1

2

3

4

5

6

lSEiy 2 ds jlk;uksa
dk Hkkj rkfydk 
25 ls ¼fd0xzk0½

vkWDlkbM~l ds Hkkx
rkfydk 19 ls

Na O 2 = 0.585

Na O 2 = 0.534

Fe O  2 3 = 1.000

Na O  = 28.636 x 0.585  =  16.7522

Na O  = 0.049 x 0.534    =    0.0262

Fe O  = 0.003 x 1.000   =    0.0032 3

SiO  2 = 63.345

Al O2 3 = 0.121

Fe O  2 3 = 0.109

SiO  2 = 1.000

Al O2 3 = 1.000

Fe O  2 3 = 1.000

= 

= 
= 

0.425

0.213
0.478

K O2 = 0.463KNO3 = 0.498

SiO  2 = 1.000

1.000

Al O2 3 = 1.000

Fe O  2 3 = 1.000

CaO = 

MgO = 1.000

SiO  2 = 0.065

1.867

Al O2 3 = 0.010

Fe O  2 3 = 0.018

CaO = 

MgO = 0.517

vkWDlkbM Hkkj
 = jlk;u Hkkj ¼rkfydk 18 ls½ x eku ¼rkfydk 12 ls½

¼fd0xzk0½

Na CO  2 3 = 28.636

NaCl = 0.049

Fe O  2 3 = 0.003

 = 16.776}

SiO  2 = 63.345 x 1.000 = 63.345

Al O2 3 = 0.121 x 1.000 = 0.121

Fe O  2 3 = 0.109 x 1.000 = 0.109

SiO  2 = 0.065 x 1.000 = 0.065

1.867 x 1.000 = 1.867

Al O2 3 = 0.010 x 1.000 = 0.010

Fe O  2 3 = 0.018 x 1.000 = 0.018

CaO = 

MgO = 0.517 x 1.000 = 0.517

Na SiF  2 4 = 1.070
Na O 2

SiO  2

Na O 2

B O2 3 B O2 3

= 0.411
Na O 2 = 1.070 x 0.425 = 0.455
SiO  2 = 1.070 x 0.411 = 0.440

Na B O2 4 7 = 1.840
= 
= 

1.840 x 0.213 = 0.392
1.840 x 0.478 = 0.879

Na O 2

K O2 = 0.498 x 0.463 = 0.230

Ø0
la0

1

2

3

4

5

6

7

jlk;u

lksMk 28.760

jsrk 63.920

pwuk 3.200

lksfM;e flydks
 ¶yksjkbM 

lqgkxk 1.870

dyeh 'kksjk 0.500

1.070

vklsZfud vkWDlkbM

dqy ek=k

0.670

ek=k

vkWDlkbM~l ¼lSEiy 2 ds jlk;uksa ls½

LOI

-

-

-

-

-

-

-

-

16.776

-

-

0.455

0.392

-

-

17.620

-

63.340

0.065

0.440

-

-

-

63.430

-

0.120

0.010

-

-

-

-

0.130

0.003

0.110

0.018

-

-

-

-

0.128

-

-

1.867

-

-

-

-

1.867

-

-

0.517

-

-

-

-

0.517

-

-

-

-

-

-

-

-

-

-

-

-

0.879

-

-

0.879

-

-

-

-

-

0.230

-

0.230

Na O2 SiO2 Al O2 3 Fe O2 3 CaO MgO As O2 5 B O2 3

85.437

K O2

dqy

ek=k

dk

;ksx 
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v‚DlkbM QkewZyk
lSEiy 2 ds jlk;uksa ds lkFk

¼rkfydk 27 ls½

Na O2

SiO
Al O         
Fe O  
CaO
MgO
B O
K O

2

2 3

2 3

2 3

2

17.620
63.840

0.130
0.130
1.870
0.520
0.880
0.230

;ksx 85.220

gekjk rkSy QkewZyk
lSEiy 2 ds jlk;uksa ds lkFk

¼rkfydk 17 ls½
 
lksMk
jsrk
pwuk
lks-fl-¶yk
lqgkxk
dyeh 'kksjk
vklsZfud

28.760

63.920

3.200

1.070

1.870

0.510

0.670

;ksx 100.000

izkjfEHkd rkSy QkewZyk
lSEiy 1 o 2 ds jlk;uksa
ds lkFk ¼rkfydk 17 ls½

28.760

63.920

3.200

1.070

1.870

0.510

0.670

 
lksMk
jsrk
pwuk
lks-fl-¶yk
lqgkxk
dyeh 'kksjk
vklsZfud
                        
;ksx 100.000

Na O
SiO
Al O         
Fe O  
CaO
MgO
B O
K O

2

2

2 3

2 3

2 3

2

17.580
63.845

0.135
0.114
1.490
0.480
0.867
0.230

84.740

v‚DlkbM QkewZyk
lSEiy 1 ds jlk;uksa

ds lkFk ¼rkfydk 24 ls½ 

v‚DlkbM QkewZyk
lSEiy 2 ds

jlk;uksa ds lkFk
¼rkfydk 29 ls½ 

17.620
63.840

0.130
0.130
1.870
0.520
0.880
0.230

85.220

v‚DlkbM QkewZyk
lSEiy 1 o 2 dh 
rqyuk djus ij

+ 0.040
yxHkx cjkcj
yxHkx cjkcj
yxHkx cjkcj

+ 0.380
yxHkx cjkcj

+ 0.013
yxHkx cjkcj
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28.760
17.620

28.760
17.620

3.200
1.870

3.200
1.870
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0.650
100

0.650
100

0.650
100

0.650
100

0.650
100

1.870
0.880

1.870
0.880
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u;k v‚DlkbM QkewZyk
lSEiy 2 ds jlk;uksa ds lkFk

Na O2

SiO
Al O         
Fe O  
CaO
MgO
B O
K O

2

2 3

2 3

2 3

2

17.620
63.840

0.130
0.130
1.870
0.520
0.880
0.230

- 0.040
- 0.014
- 0.002
- 0.004
- 0.380
- 0.105
- 0.013

17.580
63.826

0.128
0.126
1.490
0.415
0.867
0.230

;ksx 85.220 84.662

u;k rkSy QkewZyk
lSEiy 2 ds jlk;uksa ds lkFk

 
lksMk
jsrk
pwuk
lks-fl-¶yk
lqgkxk
dyeh 'kksjk
vklsZfud

28.760

63.920

3.200

1.070

1.870

0.510

0.670

;ksx 100.000

-0.065

-0.650

-0.025

28.695

63.920

2.550

1.070

1.845

0.510

0.670

=

=

=

=

=

=

=

99.910

=
=
=
=
=
=
=
=

Na O
SiO
Al O         
Fe O  
CaO
MgO
B O
K O

2

2

2 3

2 3

2 3

2

17.580
63.845

0.135
0.114
1.490
0.480
0.867
0.230

84.740;ksx

ekud v‚DlkbM QkewZyk
lSEiy 1 ds jlk;uksa

ds lkFk ¼rkfydk 17 ls½

lkek;ksftr
v‚DlkbM QkewZyk

lSEiy 2 ds
jlk;uksa ds lkFk
¼rkfydk 24 ls½ 

17.580
63.826

0.128
0.126
1.490
0.415
0.867
0.230

84.932

v‚DlkbM QkewZyk
lSEiy 1 o 2 dh 
rqyuk djus ij

cjkcj ek=k
yxHkx cjkcj
yxHkx cjkcj
yxHkx cjkcj
cjkcj ek=k
yxHkx cjkcj
cjkcj ek=k
cjkcj ek=k
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28.760

63.920

3.200

1.070

1.870

0.510

0.670

 
lksMk
jsrk
pwuk
lks-fl-¶yk
lqgkxk
dyeh 'kksjk
vklsZfud

;ksx 100.000

igys okyk rkSy QkewZyk
lSEiy 1 ds jlk;uksa

ds lkFk

28.695

63.920

2.550

1.070

1.845

0.510

0.670

 

;ksx 99.260

rkSy QkewZyk
lSEiy 2 ds jlk;uksa

ds lkFk
 
lksMk
jsrk
pwuk
lks-fl-¶yk
lqgkxk
dyeh 'kksjk
vklsZfud

vkWDlkbM~l
xyukad

¼izfr ;wfuV½

o1132 Cg

o1725 Cg

o2050 Cg

o1565 Cg

o2572 Cg

o2800 Cg

o300 Cg

o740 Cg

Na O

SiO

Al O

Fe O

CaO

MgO

B O

K O

2

2

2 3

2 3

2 3

2

Ø0laa0

1-

2-

3-

4-

5-

6-

7-

8-

Hkkj

17.580

63.845

0.135

0.114

1.490

0.480

0.867

0.230

84.740

dqy
xyukad

19900.56

110132.62

276.75

179.97

3832.28

1344.00

261.00

170.20

135820.64;ksx

dk¡p dh pwfM+;k¡ @ 216



dk¡p dh pwfM+;k¡ @ 217



dk¡p dh pwfM+;k¡ @ 218



ifjf'k"V 7-4 
dk¡p cukus ds dqN O;ogkfjd lw= ¼uqL[ks½

dk¡ps ds dqN lw=@uqL[ks@QkewZys %
fQjkstkckn ds dqN dkj[kkusnkjksa o dqN dkj[kkuksa esa dk;Zjr~ 

LeSYVjksa ls ckr djds ge tks QkeZwys ;gk¡ ns jgs gSa] og vki ds lq>ko ds 
fy;s gh gSaA ;g csgrj gksxk fd tks Hkh bUgsa iz;ksx djuk pkgrs gSa] og igys 
50 fd0xzk0 dh ;k vkSj Hkh NksVh ikWV QjuSl ij cukdj ns[k ysaA vkSj ;fn 
;g vPNk dk¡p cus rks ml QkeZwys dk Hkh vkWDlkbM QkewZyk cuk ysaA 

bu uqL[kksa ij tkus ls igys dqN ckrsa vkSj le> ysa]
1- vki ,d ikWV dks Hkjus ds fy;s dPps eky dk feJ.k mruk gh cuk;saxs 
ftlls ikWV Hkj tk, vkSj feJ.k ikWV ls ckgj Hkh u fudysA ikWV dh {kerk 
(Capacity) ds cjkcj cuk;saxs rks dk¡p cuus esa yxHkx 15 izfr'kr Hkkj de 
gks tk;sxkA ysfdu 15 izfr'kr vf/kd feJ.k fy;k rks dqN fi?kyk dk¡p 
ikWV ds ckgj mQu dj fudy tk,xkA vr% 10 izfr'kr gh vf/kd ysaA tSls 
fd 700 fd0xzk0 ikWV {kerk ds ikWV esa 770 fd0xzk0 feJ.k Hkjk tk ldrk gS] 
og Hkh rhu ckj esaA igyh ckj 58 izfr'kr] nwljh ckj 24 izfr'kr vkSj 'ks"k 
vkf[kjh ckj dh HkjkbZ esaA 

blh rjg ;fn feJ.k ds lkFk Hkaxkj ¼Cullet, Brocken Glass½ nsuh 
gS rks Hkh vki r; djsaA feJ.k dh ,d HkjkbZ ds fy, 770 fd0xzk0 dk 58 
izfr'kr vkSj ckdh nks HkjkbZ Hkaxkj lsA blh rjg ;fn nks HkjkbZ feJ.k dh 
djuh gS rks 770 dk 58+24 = 82 izfr'kr feJ.k cusxkA ckdh rhljh HkjkbZ 
Hkaxkj ls djsaA

blh fglkc ls isVh cusxhA ;gk¡ ge QkewZyk] izfr'kr rkSy esa ns jgs 
gSaA ;kfu blds fglkc ls 100 fd0xzk0 ds vkl&ikl feJ.k cusxkA viuh 
isVh ds fglkc ls rkSy] vki Lo;a fudky ysaA 

2- le; ls igys ;fn] vki dk ikWV rS;kj gksrk gS rks vki lksM+k 2 izfr'kr 
de dj ldrs gSaA ;g ikWV rS;kj gksuk HkV~~Vh ds Hkhrj ds rkieku ij Hkh 
fuHkZj djsxkA 

3- izfrfnu ikWV esa feJ.k Hkjdj cuus okyk dk¡p vkSj fLyi dk¡p ,d gh gS 
tc ikWV ds dk¡p dks yEi~l ds :i esa fudkyrs gSa rks mls fLyi Xykl dgrs 
gSaA 
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dqN O;ogkfjd QkewZyss
7-4-1- ikjn'khZ jaxghu dk¡p

7.4.2A. ikjn'khZ jaxhu dk¡p ¼yky ls ihys rd dh lhjht½

uksV%
1- ftruk flysfu;e vkWDlkbM c<+k;saxs mruk ykyiu c<+sxkA flysfu;e 
vkWDlkbM dh vuqifLFkfr esa dSMfe;e lYQkbM ds dkj.k ihykiu jgsxkA

2- bl uqL[ks dks 2 Hkkx esa ckaV fn;k gSA ,d Hkkx esa dk¡p ds jlk;u gSa] 
ftuls jaxghu ikjn'khZ dk¡p cusxkA nwljs Hkkx esa jax nsus okys o.kZd vFkok 
jatd jlk;u gSa] tks dk¡p rS;kj gks tkus ds ckn ikWV esa Mkys tkrs gSaA bu 
jatd jlk;uksa dks ikWV esa Mkyus dh bl fØ;k dks LFkkuh; Hkk"kk esa rS;~;k 
yxkuk dgrs gSaA

3- bl lhjht ds ikjn'khZ jaxhu dk¡p iqu% rkiu ij jax nsrs gSaA pwM+h cukrs 
le; rks iqu% rkiu dh ;g fØ;k ykse dh fldkbZ ds le; gks tkrh gSA 
yky jax xgjk djuk gks rks flysfu;e vkWDlkbM dks c<+kuk gksxkA veweu 
0-175 fd0xzk0 rd flysfu;e vkWDlkbM c<+kus ls pwM+h esa izpfyr yky jax 
ds lkjs 'ksM~l cu tkrs gSaA 

61.700 31.400 2.560 1.800 1.020 0.760 0.760 100.000

lksMkjsrk dybZ vklsZfud
dyeh
'kksjklqgkxk

lksfM;e
flfydks
¶yksjkbM

dqy

fd0xzzk0 fd0xzzk0 fd0xzzk0 fd0xzzk0 fd0xzzk0 fd0xzzk0 fd0xzzk0 fd0xzzk0

7-4-1 & ikjn'khZ jaxghu dk¡p

7-4-2A-1 & ikjn'khZ jaxhu yky dk¡p

64.780 29.150 4.850 0.540 0.680 100.000

lksMkjsrk dybZ lqgkxk
lksfM;e
flfydks
¶yksjkbM

dqy

fd0xzzk0 fd0xzzk0 fd0xzzk0 fd0xzzk0 fd0xzzk0 fd0xzzk0

dk¡p

2.020 0.500 0.137 2.020 4.677

dSMfe;e
lYQkbM

lqgkxk

fd0xzk0

flysfu;e
vkWDlkbM

ftad 
vkWDlkbM

dqy

fd0xzzk0 fd0xzzk0 fd0xzzk0 fd0xzzk0

rS;~;k

64.780 29.150 4.850 0.540 0.680 100.000

lksMkjsrk dybZ lqgkxk
lksfM;e
flfydks
¶yksjkbM

dqy

fd0xzzk0 fd0xzzk0 fd0xzzk0 fd0xzzk0 fd0xzzk0 fd0xzzk0

2.020 0.500 -- 2.020 4.540

dSMfe;e
lYQkbM

lqgkxk

fd0xzk0

flysfu;e
vkWDlkbM

ftad 
vkWDlkbM

dqy

fd0xzzk0 fd0xzzk0 fd0xzzk0 fd0xzzk0

7-4-2A-2 & ikjn'khZ jaxhu ihyk dk¡p

dk¡p rS;~;k
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7.4.2B. ikjn'khZ jaxhu dk¡p ¼gjs jax ds 'ksM~l½

7.4.2C. dqN vU; ikjn'khZ jaxhu dk¡p 

gjs jax ds fy, tks jatd iz;ksx fd;s tkrs gSa og gSa iy ¼dkWij 
vkWDlkbM½ vkSj dlhl ¼iksVsf'k;e MkbZØksesV½A buls gjs jax ds 
vyx&vyx 'ksM~l vkSj buds mfpr feJ.kksa ls gjs jax ds vU; dbZ 'ksM~l 
curs gSaA 

1.600 1.800 3.400

dlhliy

fd0xzk0

dqy

fd0xzzk0 fd0xzzk0

7-4-2B-1 & ikjn'khZ jaxhu xgjk gjk dk¡p

63.600 29.800 2.380 2.380 0.800 1.000 0.040 100.000

lksMkjsrk dybZ vklsZfud
dyeh
'kksjklqgkxk

lksfM;e
flfydks
¶yksjkbM

dqy

fd0xzzk0 fd0xzzk0 fd0xzzk0 fd0xzzk0 fd0xzzk0 fd0xzzk0 fd0xzzk0 fd0xzzk0

dk¡p jatd jlk;u

0.780 0.930 1.710

dlhliy

fd0xzk0

dqy

fd0xzzk0 fd0xzzk0

7-4-2B-2 & ikjn'khZ jaxhu gYdk gjk dk¡p

63.600 29.800 2.380 2.380 0.800 1.000 0.040 100.000

lksMkjsrk dybZ vklsZfud
dyeh
'kksjklqgkxk

lksfM;e
flfydks
¶yksjkbM

dqy

fd0xzzk0 fd0xzzk0 fd0xzzk0 fd0xzzk0 fd0xzzk0 fd0xzzk0 fd0xzzk0 fd0xzzk0

dk¡p jatd jlk;u

0.400 1.200 1.600

dlhlisojh
¼ysM ØksesV½

fd0xzk0

dqy

fd0xzzk0 fd0xzzk0

7-4-2C-3 & dqN vU; ikjn'khZ jaxhu dk¡p ¼/kkuh½

63.600 29.800 2.400 2.400 0.800 1.000 - 100.000

lksMkjsrk dybZ vklsZfud
dyeh
'kksjklqgkxk

lksfM;e
flfydks
¶yksjkbM

dqy

fd0xzzk0 fd0xzzk0 fd0xzzk0 fd0xzzk0 fd0xzzk0 fd0xzzk0 fd0xzzk0 fd0xzzk0

dk¡p jatd jlk;u

0.600 0.160 10.000 10.760

dlhleSXuht

fd0xzk0

iksVsf'k;e
ijeSXusV

dqy

fd0xzzk0 fd0xzzk0 fd0xzzk0

7-4-2C-1 & dqN vU; ikjn'khZ jaxhu dk¡p ¼tkequh½

63.600 29.800 2.400 2.400 0.800 1.000 - 100.000

lksMkjsrk dybZ vklsZfud
dyeh
'kksjklqgkxk

lksfM;e
flfydks
¶yksjkbM

dqy

fd0xzzk0 fd0xzzk0 fd0xzzk0 fd0xzzk0 fd0xzzk0 fd0xzzk0 fd0xzzk0 fd0xzzk0

dk¡p jatd jlk;u

4.000 1.200 5.200

dlhliy

fd0xzk0

dqy

fd0xzzk0 fd0xzzk0

7-4-2C-2 & dqN vU; ikjn'khZ jaxhu dk¡p ¼jsfM;e gjk½

63.600 29.800 2.400 2.400 0.800 1.000 - 100.000

lksMkjsrk dybZ vklsZfud
dyeh
'kksjklqgkxk

lksfM;e
flfydks
¶yksjkbM

dqy

fd0xzzk0 fd0xzzk0 fd0xzzk0 fd0xzzk0 fd0xzzk0 fd0xzzk0 fd0xzzk0 fd0xzzk0

dk¡p jatd jlk;u
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uksV % 
1- mijksDr lHkh lw=ksa esa iz;qDr jatd u;s feJ.k ls cuus okys dk¡p dks jaxus 
ds fy;s gSaA ;fn buesa Hkaxkj mi;ksx djuh gS rks mlh jax dh Hkaxkj bLrseky 
djsaA ;fn jaxghu] ikjn'khZ Hkaxkj yh rks ftl vuqikr esa Hkaxkj c<+sxh] mlh 
vuqikr esa jatd jlk;u Hkh c<+k;s tkus pkfg,A 

2- jatd jlk;u de T;knk djds ;k mudk vU; jatdksa ds lkFk la;kstu 
cukdj vusd 'ksM~l cuk;s tk ldrs gSaA 

7-4-3- vikjn'khZ jaxhu dk¡p ¼phi dk¡p½

dk¡p

0.350 0.350

xa/kd
¼lYQj½
fd0xzk0

dqy

fd0xzzk0

jatd jlk;u

7-4-2C-4 & dqN vU; ikjn'khZ jaxhu dk¡p ¼dpdM+k½

61.300 32.200 2.500 2.500 1.500 - - 100.000

lksMkjsrk dybZ vklsZfud
dyeh
'kksjklqgkxk

lksfM;e
flfydks
¶yksjkbM

dqy

fd0xzzk0 fd0xzzk0 fd0xzzk0 fd0xzzk0 fd0xzzk0 fd0xzzk0 fd0xzzk0 fd0xzzk0

0.250 0.250

dksckYV
vkWDlkbM
fd0xzk0

dqy

fd0xzzk0

7-4-2C-5 & dqN vU; ikjn'khZ jaxhu dk¡p ¼dksckYV uhyk½

63.580 29.800 2.400 2.380 0.800 1.000 0.040 100.000

lksMkjsrk dybZ vklsZfud
dyeh
'kksjklqgkxk

lksfM;e
flfydks
¶yksjkbM

dqy

fd0xzzk0 fd0xzzk0 fd0xzzk0 fd0xzzk0 fd0xzzk0 fd0xzzk0 fd0xzzk0 fd0xzzk0

dk¡p jatd jlk;u

31.000 2.000 33.000

eSXuht

fd0xzk0

dlhl dqy

fd0xzzk0 fd0xzzk0

7-4-2C-6 & dqN vU; ikjn'khZ jaxhu dk¡p ¼dkyk½

62.00 32.600 3.100 - 2.300 - - 100.000

lksMkjsrk dybZ vklsZfud
dyeh
'kksjklqgkxk

lksfM;e
flfydks
¶yksjkbM

dqy

fd0xzzk0 fd0xzzk0 fd0xzzk0 fd0xzzk0 fd0xzzk0 fd0xzzk0 fd0xzzk0 fd0xzzk0

dk¡p jatd jlk;u

dk¡p

0.120 0.620 3.400 4.140

flysfu;e
vkWDlkbM

fd0xzk0

dSMfe;e
vkWDlkbM

ftad 
vkWDlkbM

dqy

fd0xzzk0 fd0xzzk0 fd0xzzk0

jatd jlk;u

7-4-3-1 & vikjn'khZ xgjs jaxhu dk¡p ¼yky½

27.200 12.240 0.270 1.350 0.400 - 54.400 95.860

lksMkjsrk dybZ
Hkaxkj

¼yky dk¡p½

dyeh
'kksjklqgkxk

lksfM;e
flfydks
¶yksjkbM

dqy

fd0xzzk0 fd0xzzk0 fd0xzzk0 fd0xzzk0 fd0xzzk0 fd0xzzk0 fd0xzzk0 fd0xzzk0
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7-4-4- vikjn'khZ nwf/k;k lQsn dk¡p ¼phUgk½
bl rjg ds dk¡p dks phUgk Hkh dgrs gSaA ;g lksM+k ykbe dk¡p ugha 

gS cfYd ;g ySM flyhdsV lhjht dk dk¡p gSA bldk ly pwM+h esa iz;qDr 
gksus okys lksM+k ykbe dk¡p ls feyrk&tqyrk gSA 

uksV % ;g QkewZyk dkQh le; igys iz;ksx gksrk FkkA vc le; ds lkFk blesa Hkh cnyko vk x;k gSA 

vr% bls mi;ksx esa ysus ls igys tk¡p ysaA ;g rkSy ¼1240 fd0xzk0½ iwjs cSp dh rkSy gSA 

0.080 0.230 3.100 3.410

flysfu;e
vkWDlkbM

fd0xzk0

dSMfe;e
vkWDlkbM

ftad 
vkWDlkbM

dqy

fd0xzzk0 fd0xzzk0 fd0xzzk0

7-4-3-2 & vikjn'khZ xgjs jaxhu dk¡p ¼dysth yky½

9.920 4.460 - 1.240 0.370 - 80.600 96.590

lksMkjsrk dybZ
Hkaxkj
¼dysth

yky dk¡p½

dyeh
'kksjklqgkxk

lksfM;e
flfydks
¶yksjkbM

dqy

fd0xzzk0 fd0xzzk0 fd0xzzk0 fd0xzzk0 fd0xzzk0 fd0xzzk0 fd0xzzk0 fd0xzzk0

dk¡p jatd jlk;u

- 1.340 4.460 5.800

flysfu;e
vkWDlkbM

fd0xzk0

dSMfe;e
vkWDlkbM

ftad 
vkWDlkbM

dqy

fd0xzzk0 fd0xzzk0 fd0xzzk0

7-4-3-3 & vikjn'khZ xgjs jaxhu dk¡p ¼ihyk½

29.760 17.560 - 1.500 0.740 - 44.660 94.220

lksMkjsrk dybZ
Hkaxkj
¼ihyk½

dyeh
'kksjklqgkxk

lksfM;e
flfydks
¶yksjkbM

dqy

fd0xzzk0 fd0xzzk0 fd0xzzk0 fd0xzzk0 fd0xzzk0 fd0xzzk0 fd0xzzk0 fd0xzzk0

dk¡p jatd jlk;u

0.060 0.770 0.420 1.250

flysfu;e
vkWDlkbM

fd0xzk0

dSMfe;e
vkWDlkbM

ftad 
vkWDlkbM

dqy

fd0xzzk0 fd0xzzk0 fd0xzzk0

7-4-3-4 & vikjn'khZ xgjs jaxhu dk¡p ¼gYnh½

28.190 12.64 - 1.400 0.420 - 56.280 98.930

lksMkjsrk dybZ
Hkaxkj
¼gYnh½

dyeh
'kksjklqgkxk

lksfM;e
flfydks
¶yksjkbM

dqy

fd0xzzk0 fd0xzzk0 fd0xzzk0 fd0xzzk0 fd0xzzk0 fd0xzzk0 fd0xzzk0 fd0xzzk0

dk¡p jatd jlk;u

Ø0
laa0

1. 12.000 0.360 12.360

eSXuht

fd0xzk0

dlhl dqy

fd0xzzk0 fd0xzzk0

7-4-3-5 & vikjn'khZ xgjs jaxhu dk¡p ¼dkyk½

- 2.400 - 0.720 0.480 - 84.040 87.640

lksMkjsrk dybZ
Hkaxkj
¼dkyk½

dyeh
'kksjklqgkxk

lksfM;e
flfydks
¶yksjkbM

dqy

fd0xzzk0 fd0xzzk0 fd0xzzk0 fd0xzzk0 fd0xzzk0 fd0xzzk0 fd0xzzk0 fd0xzzk0

dk¡p jatd jlk;u
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7-4-4-1 & vikjn'khZ nwf/k;k lQsn dk¡p ¼phUgk½

400.000 105.000 325.000 180.000 70.000 160.000 1240.000

QsYlikjjsrk jsM ysM vklsZfudlksMk

lksfM;e
flfydks
¶yksjkbM

dqy

fd0xzzk0 fd0xzzk0 fd0xzzk0 fd0xzzk0 fd0xzzk0 fd0xzzk0 fd0xzzk0

dk¡p



ifjf'k"V 7-5 
pwM+h ds izlkj esa lgk;d fofHkUu fo/kk;sa@dkjd

Ø0
laa0

yky pwfM+;k¡ p<+kÅ---
pwM+h yky] pqUuh yky---
esjh pwM+h vej dj nsuk ek¡---
yky pwuj] pksyk yky&yky---
yky gh pwM+h] yky gh pqujh---
gjh&gjh pwM+h] ihyh&ihyh dslj---

 
yrk eaxs'kdj
ujsUnz papy
vuq nqcs
lk{kh 

gjh'k dqekj
ujsUnz dkSf'kd

 
txjkrk

yxok ns eb;k ykWVjh
gs txrkju eb;k

&
&

yqxkb;ksa ds xhr

1- ekrk dh HksaVs
xkf;dk@xk;d

dfo
,yce@fQYe

fVIi.kh

1-
2-
3-
4-
5-
6-

Ø0
laa0

efugkjh dk Hksl cuk;k
dUgS;k pwM+h cspus pyk---
pw+M+h dh [kud esa rw gS dkUgk---
vks dkUgk rksM+s er u pwM+h---

---
 

r`fIr 'kkD;
t;'kadj pkS/kjh

iwf.kZek
Hkkouk] rkjk nsoh

 
dHkh jke cuds dHkh ';ke cuds

dUgS;k pwM+h cspus pyk
&
&

2- d`".k Hktu
xkf;dk@xk;d

dfo
,yce@fQYe

fVIi.kh

1-
2-
3-
4-

Ø0
laa0

eSaus pwM+h gS [kudkbZ
pwM+h Hkh ftn is vkbZ gS---

---
 

QkYxquh ikBd
vuqjk/kk iksMoky

 
eSaus pwM+h gS [kudkbZ

b'd gqvk

3- ikWi laxhr
xkf;dk@xk;d

dfo
,yce@fQYe

fVIi.kh

1-
2-

Ø0
laa0

yk; ns fi;k pwM+h fQjkstkckn dh
yky pwM+h ehus dh eSa igu lkljs vk;h---
yky yky pwM+h ysuh---
gkFks la[kk pwM+h---
;s pwM+h okyk] gk; js erokyk--- 
yky jax pwM+h] yk gfj fcfUn;k---
rh yM+dh lqjtkiqjh] fiukph yky pwM+h---
dk¡p jh pwM+h lw uje Egkjks dkytks---
pkj&pkj pqM+yk js---
pwM+h peds js] eksrhM+k Hkyds--- 

---
 

fizUl] lfjrk ;kno
fleju tkxyu
jhuk Bkdqj] lqfer

eukst lgkjh] eksfudk
jktdqekjh pkSgku

vuq nqcs
[kq'cw mRre] lq/khj

fu'kk lquiqjk
lksuw doaj
fdju dqekj

 
cztHkk"kk
gfj;k.koh
fgekpyh
ukxiqfj;k

NRrhlxf<+;k
Hkkstiqjh
Hkkstiqjh
jktLFkkuh
jktLFkkuh
jktLFkkuh

4- {ksf=; Hkk"kk ds xhr
xkf;dk@xk;d

dfo
,yce@fQYe

fVIi.kh

1-
2-
3-
4-
5
6
7
8-
9-
10-

Ø0
laa0

n cSaxy lsylZ (The Bangle Sellers)  

D;k&D;k u flre gk, <krh gSa pwfM+;k¡
pwM+h ugha ;s esjk fny gS ns[kks VwVs u
lqfu;s pwfM+;ksa dk bfrgkl crkrk gw¡
rsjh gj pwM+h dh [kud dks eSaus xhr
ek¡ cgusa o/kw ru;k] [kudrh gkFk pwM+h ls
jk/kk dks ';ke jax Hkkrh gSa pwfM+;k
ltrh gSa tks dykbZ ij jax fcjaxh pwfM+;k¡
pqfg;k dh pwM+h

 
ljkstuh uk;Mw
ek;k xksfoUn

xksikynkl ^uhjt*
;'kiky ^;'k*

gkf'ke fQjkstkcknh
MkW0 jkedqekj >k ^fudqat*

lqcar dqekj 
jtuh vuqjkxh
dhfrZ tk;loky

 
vaxzsth dfork

xhr
xhr
xhr
xhr

dfork
dfork
dfork

cky dfork

5- xhr@xty@dfork
xkf;dk@xk;d

dfo
,yce@fQYe

fVIi.kh

1-
2-
3-
4-
5-
6-
7
8-
9-

*uksV % dqN xhrksa@yksd xhrksa@Hktuksa dks ,dkf/kd dykdkjksa us Hkh xk;k gSA 
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Ø0
laa0

pwM+h eSa yk;k vueksy js---
1936 & vNwr dU;k

lquhrk nsoh
eqerkt vyh

lquhrk nsoh
eqerkt vyh

ts0 ,l0 d';i
ljLorh nsoh

eksjh pwfM+;k¡ vk;saxh vkyh---
1941 & [ktkaph

euksjek
'ke'kkncsxe

euksjek
'ke'kkncsxe

oyh lkgc
xqyke gSnj

pwM+h gw¡ eSa ,d dgkuh gw¡ eSa---
1942 & pwfM+;k¡

&
,l ,u f=ikBh

pwM+h /khjs iguk vks pwM+h okyh---
1950 & ngst 

xksjh ck¡gksa esa pwfM+;k¡ dkyh---
1950 & ehuk cktkj

dkUrk dqekjh
t; Jh

galk okMdj 

ujfxl
';ke

'kEl y[kuoh
olar nslkbZ

'kEl y[kuoh
olar nslkbZ

6- fQYeh xhr
o"kZ  &  fQYe

vfHkus=h
vfHkusrk

xkf;dk
xk;d

xhrdkj
laxhrdkj

1-

2-

3-

4-

5-

6-

7-

8-

9-

10-

11-

12-

13-

14-

15-

16-

17-

18-

19-

jktdqekjh jktdqekjh

'ke'kkn csxe
t; Jh

galk okMdj 

'ke'kkn csxe
eqgEen jQh

ys ys xksjh dkyh dkyh pwfM+;k¡
1953 & ikih

jkt diwj eqgEen jQh jtk esgnhvyh [kku
,l eksfganj

yk ns eksgs cyek vklekuh pwfM+;k¡--
1953 & jsy dk fMCck

e/kqckyk
'kEeh diwj

'ke'kkn csxe
eqgEen jQh

'kdhy cnk;wauh
xqyke eqgEen

vk/kh jkr dks [kud x;k esjk daxuk--
1966 & rwQku esa I;kj dgk¡

ufyuh t;oar
v'kksd dqekj

yrk eaxs'kdj
eqgEen jQh

çse /kou
fp=xqIr

/kkuh pqujh igu ds] cu ds nqYgu] ct mBsaxh
1967 & gjs dk¡p dh pwfM+;k¡ uSuk lkgw vk'kk Hkksalys

'kSysUæ
'kadj&t;fd'ku

pwfM+;k¡ cktkj ls eaxok ns js---
1970 & lqgkuk lQj

'kehZyk VSxksj
'k'kh diwj

vk'kk Hkksalys
eqgEen jQh

vkuan cD'kh
y{ehdkar&I;kjsyky

pwM+h ugha esjk fny gS] ns[kks---
1970 & xSEcyj

tkfgnk
nso vkuan

yrk eaxs'kdj
fd'kksj dqekj

xksiky nkl ^uhjt^
,l Mh ceZu

fcafn;k pedsxh] pwM+h [kudsxh---
1970 & nks jkLrs

eqerkt
jkts'k [kUuk yrk eaxs'kdj

vkuan cD'kh
y{ehdkar&I;kjsyky

>qds tks rsjs uSuk rks pwM+h rsjh---
1971 & daxu

ekyk flUgk
latho dqekj

Å"kk [kUuk
egsUæ diwj

vutku
dY;k.kth&vkuanth

ns[kks th jkr dks tqye gks x;k]
maxyh nck ds] pwM+h [kudk ds--- 
1972 &  csbZeku

jk[kh
eukst dqekj

vk'kk Hkksalys
oekZ efyd

'kadj&t;fd'ku

;s pwfM+;k¡ ugha gFkdfM+;k¡ gS---
1976 & ckfydk o/kq

jtuh 'kekZ
lfpu

eqgEen jQh vkuan cD'kh
vkj Mh ceZu

rsjs gkFkksa esa iguk ds pwfM+;k¡---
1979 & tkuh nq'eu

uhrw flag
ftrsUæ

vk'kk Hkksalys
eqgEen jQh

oekZ efyd
y{ehdkar&I;kjsyky

pwfM+;k¡ [kudh [kudkus okys---
1988 & xaxk tequk ljLorh

ehuk{kh 'ks"kkæh
vferkHk

lk/kuk ljxe
banhoj

vUuw efyd

esjs gkFkksa esa ukS ukS pwfM+;k¡ gSa---
1989 & pk¡nuh

Jh nsoh yrk eaxs'kdj
vkuan cD'kh
f'ko&gjh

xksjh gSa dykb;k¡]
rw yk ns eq>s gjh gjh pwfM+;k¡---  
1990 & vkt dk vtqZu

t;kçnk
vferkHk cPpu

yrk eaxs'kdj
'kCchj dqekj

vutku
cIih ykfgM+h
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20- Nuu Nu pwfM+;k¡ [kud xbZa---
1990 & yEgs

Jh nsoh
yrk eaxs'kdj
byk v#.k

f'ko&gjh
vkuan cD'kh

Ø0
laa0

6- fQYeh xhr
o"kZ  &  fQYe

vfHkus=h
vfHkusrk

xkf;dk
xk;d

xhrdkj
laxhrdkj

21-

22-

23-

24-

25-

26-

27-

28-

29-

30-

31-

32-

33-

34-

35-

36-

37-

38-

39-

pwM+h etk u nsxh] daxu etk---
1991 & lue csoQk

fny is d;ker <k;s rqEgkjh pwfM+;k¡---
1992 & R;kxh

rsjs fy, yk;k gw¡ eSa] yky yky pwfM+;k¡---
1992 & thuk ejuk rsjs lax

pwM+h [kudkÅ¡] daxuk ctkÅ¡--- 
1994 & t[eh fny

dfork —".kewfrZ

[ku[kukrh gSa ;s uhyh] ihyh pwfM+;k¡---
1994 & bDdk jktk jkuh

pwfM+;k¡ ctkÅ¡ fd ctkÅ¡ daxuk---
1996 & eqDdíj

cksys daxuk] rsjs fcuk ltuk uhan ugha--- 
1996 & cafn'k

pk¡nuh
lyeku [kku

yrk eaxs'kdj
lkou dqekj Vkd

fd'kksj 'kekZ

t;kçnk
jtuhdkar

'kCchj dqekj
dfork —".kewfrZ

dkf'kQ
cIih ykfgM+h

johuk V.Mu
lat; nÙk

eqgEen vtht
vuqjk/kk ikSMoky

lehj
fnyhi lsu

vf'ouh Hkkos
v{k; dqekj

lehj
_f"kjkt

vk;'kk tqYdk
xksfoank

vydk ;kKfud
mfnr ukjk;.k

lehj
unhe&Jo.k

vk;'kk tqYdk
feFkqu

iwf.kZek
vfHkthr

lehj
vkuan&fefyan

twgh pkoyk
tSdh JkWQ

vydk th 
dqekj 'kkuw

lehj
vkuan&fefyan

ik;yas pquequ pquequ >ka>jsa #u>qu
#u>qu] Nu Nuu pwM+h cksys---
1997 & fojklr

rEcw
vfuy diwj

fp=k
dqekj 'kkuw

tkosn v[rj
vUuw efyd

pwM+h cth dgha nwj [ku][ku][ku---
1997 & ;l ckWl

twgh pkoyk
'kkg#[k [kku

vydk ;kKfud
mfnr ukjk;.k

tkosn v[rj
tfru&yfyr

esjk daxuk]>ka>j]pwM+h [ku[ku---
2000 & Øks/k

jEHkk
lquhy 'ksêh

vydk ;kKfud
vfHkthr

nso dksgyh
vkuan&fefyan

cksys pwfM+;k¡] cksys daxuk---
2001 & dHkh [kq'kh dHkh xe

dktksy] 'kkg#[k [kku
djhuk diwj] _frd jks'ku

vydk th] dfork d`".kewfrZ
mfnr th] lksuw fuex

lehj
tfru&yfyr

pwM+h [kudkbZ js] esagnh jpkbZ---
2002 & ;s gS tyok

vfe"kk iVsy
lyeku [kku

vydk ;kKfud
mfnr ukjk;.k

lq/kkdj 'kekZ
fges'k js'kfe;k

pwM+h pwM+h] pwM+h pwM+h---
2002 & dqN rqe dgks] dqN ge dgsa

fjpk iyksM
Qjnhu [kku

ç'kkar fuxe
çhrh] fiadh] 'kku

lehj
vUuw efyd

fcafn;k peds] pwM+h [kuds] yksax ekjs y'dkjk--- 
2002 & rqedks u Hkwy ik;saxs

fn;k fetkZ
lyeku [kku

vydk ;kKfud
lksuw fuxe

tyhl 'ksjokuh
MCcw efyd

pwM+h [kud ds cksyh---
2003 & cLrh

lukscj dchj
lehj lksuh

vydk ;kKfud
lq/kkdj] vuokj
fefyan lkxj

fcafn;k pedus yxh] pwM+h [kudus yxh---
2004 & fny us ftls viuk dgk

çhrh ftaVk
lyeku [kku

vydk ;kKfud
lehj

fges'k js'kfe;k

daxuk js daxuk js---
2005 & igsyh

jkuh eq[kthZ
'kkg#[k [kku

Js;k ?kks"kky
lksuw fuxe

xqytkj
,e ,e djhe

pwM+h igu ds] daxuk igu ds--- 
2005 & dksbZ vki lk

urk'kk
vkQrkc

lqfuf/k pkSgku
lksuw fuxe

lehj
fges'k js'kfe;k

;s gjs dk¡p dh pwfM+;k¡ igpku rsjs uke dh---
2010 & feysaxs feysaxs

djhuk diwj
'kkfgn diwj vydk ;kKfud

lehj
fges'k js'kfe;k
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ifjf'k"V 7-6
pwM+h m|ksx esa izpfyr 'kCn

dk¡p cukus o mlls dk¡p ds mRikn cukus dk Kku] foKku dk 
fo"k; gSA gj iy cnyrh bl nqfu;k esa dk¡p m|ksx us Hkh cgqr cnyko] 
fo'ks"k rkSj ij rduhd ds Lrj ij] ns[ks gSaA bl m|ksx dh vf/kdka'k 
lQyrk LFkkuh; yksxksa dh esgur o iz;klksa dk urhtk gSA dk¡p m|ksx ls 
tqM+h vf/kdka'k uohure tkudkfj;k¡ vaxzsth Hkk"kk esa miyC/k gksrh gSaA 
fQjkstkckn ds dk¡p m|ksx us rduhdh] foKku] vaxzsth Hkk"kk o LFkkuh; 
Hkk"kk ds 'kCnksa dsk feykdj ,d vuks[kh 'kCnkoyh x<+ yh gSA ftls lquuk rks 
etsnkj gS gh ysfdu fdlh ckgjh O;fDr dk bls le> ikuk mruk gh nq:g 
dk;Z gSA ;gk¡ ge dqN ,sls vuks[ks 'kCnksa dks ladfyr dj mudk vFkZ crkus 
dk iz;kl dj jgs gSaA edln gS le>us dh izfØ;k dks vklku cukukA

Hkaxkj & dk¡p ds VwVs gq;s VqdM+sA

jsrk & DokVZt+@flyhdk lsaM dk izpfyr ukeA

lksMk & lksfM;e ckbZ dkcksZusVA

pwuk@dybZ & dSfY'k;e dkcksZusV dk izpfyr ukeA

lqgkxk & cksjsDl isaVk@Msdk vkWDlkbMA

iksVk'k & iksVsf'k;e ij eSXusV dk izpfyr ukeA

iy & dkWij vkWDlkbM dk izpfyr ukeA

dlhl & iksVsf'k;e MkbZ ØksesV dk izpfyr ukeA

isojh & ysM ØksesV dk izpfyr ukeA

dyeh & iksVsf'k;e ukbVªsV dk izpfyr ukeA 

flfydks & lksfM;e flfydks ¶yksjkbM dk izpfyr ukeA

fLyi & ikjn'khZ dk¡p ds VqdM+sA

phi & vikjn'khZ dk¡p ds VqdM+sA 

phUgk & vikjn'khZ lQsn dk¡pA

MkV & ikWV HkV~Vh ds eSfYVax pSEcj dh NrA

xVj & ftu lqjk[kksa ls HkV~Vh dk ¶yw fpeuh dh rjQ tkrk gSA

dkus & HkV~Vh ds uhps iwjh xksykbZ esa cuh ukyh ds eqag tks VªkbZ esa [kqyrs gSaA

ukyh & HkV~Vh ls fpeuh ds chp dh Hkwfexr lajpuk] ftlls ¶yw cgrk gSA

Bh;k & bZaVksa dk cuk gqvk <kapk ftl ij fpeuh [kM+h djrs gSaA 

xqVdk & xVj [kksyus ;k cUn djus esa iz;qDr bZaV dk VqdM+kA

[ksap & HkV~Vh vFkok fpeuh ls ¶yw ;k gok ds fudkl dk jkLrkA

LFkkuh; Hkk"kk ds dqN 'kCn 
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MSEij & ¶yw dh fudklh dks fu;af=r djus okyk njoktkA

iyhrk & cuZj pkyw djus gsrq lfj;k ij rsy Hkhxk diM+k yisVdj cukbZ x;h e'kkyA

>kSadk & HkV~Vh dks xeZ djus ds fy, vkx tykdj mls 'kq: djus dh izfØ;kA 

cky ¼ckWYo½ & xSl vFkok gok dks fu;af=r djus okyk midj.kA

txb;k & eSustj dk lgk;d tks dkjhxj ,d= djus esa lgk;rk djrk gSA

lQb;k & fi?kyk dk¡p rS;kj gksus ij ikWV dh Åijh lrg lkQ djus okyk dkjhxjA

xqYyh & lfj;k@yfc;k }kjk ikWV esa ls xeZ dk¡p yisVdj mBkukA 

?kq.Mh & ikWV ls 'kq:vkr esa lfj;k }kjk fudkyk x;k FkksM+k lk dk¡pA

ccy & ?kq.Mh ij FkksM+k vkSj T;knk ,d= fd;k x;k fi?kyk dk¡pA

fyIik & ,d xeZ dk¡p ij nwljs izdkj ds xeZ dk¡p dh ijr yxkukA

Mksfj;k & ,d xeZ dk¡p ds chp esa nwljs xeZ dk¡p dh iryh fMtkbu yxkukA

QsaVk & js'keh izHkko gsrq rfy;k ij ikjn'khZ dk¡p esa lksfM;e lk;ukbM QsaVukA 

ly & dk¡p dk izlkj xq.kkad (Coefficient of linear Exnpasion)A

ekyk & [kqjih tSlk ,d vkStkj ftlls ykse ij iSy (Sides) cukrs gSaA 

ykse & lfj;k ds fljs ij ,d= dk¡p ftlls pwM+h cukus ds fy, rkj [khapk tkrk gSA 

fldkbZ & ykse cukus dh izfØ;k esa ,d= B.Ms dk¡p dks nksckjk xeZ djukA

eksgM+s & fdlh HkV~Vh esa cus Nsn ;k lqjk[k ftuls dk¡p Mkyk ;k fudkyk tkrk gSA

ftxj lsduk & ykse dks bl rjg lsduk fd fcYdqy Hkhrj rd dk dk¡p xeZ gks tk;sA 

iSy okys & ykse ds igy (Sides) lqxfBr :i ls cukus okys dkjhxjA 

rkjdl & ykse ls rkj [khapdj csyu ij yxkus okyk dkjhxjA

[kM+[kfM+;k & csyu dks vklkuh ls ?kqekus ds fy, xs;j lsV dh e'khuA

lgykb;k & dk¡p dh fLizax cukrs le; Qank rksM+us o pwfM+;k¡ feykus okyk dkjhxjA

eqfB;k & csyu ls dk¡p dh fLizax dk eqB~Bk mrkjus okyk dkjhxjA

MEij & bl cM+h lh Vªs (Tray) esa csyu ls eqB~Bs dVkbZ ?kj rd ys tkrs gSaA 

eqBBk & csyu ij cukbZ x;h dk¡p dh fLizaxA

QM+ & fdlh dkjhxj ds cSBdj dke djus dh txgA

dVb;k & eqB~Bs dks ghjs dh isafly ls dkVdj NYys vyx djds NkaVus okyk dkjhxjA

iqjb;k & dk¡p ds NYyksa dks jLlh esa fijksus okyk dkjhxjA

fxub;k & dk¡p ds NYyksa dh fxurh djds rksM+s cukus okyk dkjhxjA

rksM+k & pwfM+;ksa dks jLlh esa fijksdj o ck¡/kdj j[kk x;k caMyA

dV~Vk & vk/kk rksM+kA

x.Mk & pkj pwfM+;ksa dk lewgA

l/kkbZ & dk¡p dh fLizax ls dVs gq;s NYys dks xeZ djds blds fljksa dks lh/kk djukA

tqM+kbZ & dk¡p dh fLizax ls dVs gq;s NYys ds fljksa dks xeZ djds tksM+ukA

eqM+kbZ & dk¡p dh pwM+h dks xeZ djds ml ij MkbZ ls Nki cukukA

Bsyk & pwM+h ds rksM+s ykus&ys tkus ds fy, gkFk ls /kdsyh tkus okyh pkj ifg;k xkM+hA 

QwV ctkuk & vf[kjh iSfdax ls iwoZ pVdh ;k VwVh pwfM+;k¡ gVkus dk rjhdkA 
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fgUnh ds dqN 'kCn

vaxzsth ds dqN 'kCn

jlk;u & Chemical 

dPpkeky & Raw Material   

feJ.k & Mixture

vuqikr & Ratio

bZa/ku & Fuel 

tSo bZa/ku & Bio Fuel

thok'e bZa/ku & Fossil Fuel

izToyu & Ignition

rkieku & Temperature 

rkijks/kh & Insulation

ncko & Presure

vif'k"V & Waste

rduhd & Technique

ekud & Standard 

ekudhdj.k & Standardization 

daiu & Vibration 

ehVj & Meter

mRikn & Product 

mRiknu & Production 

xq.koRrk & Quality

eSustj & Manger & izca/kd

Qk;jeSu & Firemen & HkV~Vh dh vfXu fu;af=r djus okyk dkjhxjA 

LeSYVj & Smelter & jlk;uksa dk okafNr feJ.k cukus okyk dkjhxjA

dqyheSu & Cullimen & u;s ikWV dks /khjs&/khjs xeZ djus okyh NksVh HkV~VhA 

QusZl & Furnace & HkV~VhA

esYV & Melt & fi?kyk gqvk vFkok fi?kyukA

Cyksvj & Blower & gok dks ikbi ykbu esa /kdsyus okyk midj.kA

¶yks & Flow & izokg] cgukA

¶yksehVj & Flow Meter & izokg dks ukius okyk midj.kA

ih0vkj0oh- & P.R.V. & ikbi ykbu esa ncko fu;af=r djus okyk midj.kA

ckYo & Valve & ikbi ykbu esa izokg fu;af=r djus okyk midj.kA

¶ySXthfcy & Flexible & yphykA

cuZj & Burner & bZa/ku dks vPNh rjg tykus okyk midj.kA
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cuZj CykWd & Burner Block & cuZj ds eqag ij yxus okyh fjÝsDVjh dk CykWdA

FkeksZdiy & Thermocouple & rkieku ukius okyk midj.kA

b.MhdsVj & Indicator & lwpd ;a=

daVªksyj & Controller & fu;a=d

dscy & Cable & fo|qr ds rkjA 

yhdst & Leakage & fjlko

IysVQkeZ & Platform & epku@eap@pcwrjkA

¶yw & Flu & vkx tyus ls cuk /kwvka

fjD;wijsVj & Recuperator  & Å"ek iquZ;ksftr djus okyk ;a=A

ckbZikl & Bye Pass & oSdfYid jkLrkA

LVSoykbtj & Stabilizer & fo|qr fu;af=r djus okyk ;a=A

VSfLVax & Testing & tkapA

fjiksVZ & Report & fooj.

tSujsVj & Generator & fo|qr cukus okyk midj.kA
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lanHkZ ,oa lwpuk lzksr

Towards Cleaner Technologies : A Process Story In The 

Firozabad Glass Industry Cluster : TERI Press

Hand Book of Glass Menufacture : Fay V. Tooley 

Documentary by TERI : Ring The Changes - Towards an 

Energy Efficient Future for Small Enterprises 

Documentary by TERI : Changing the Convention -  

Introducing Newer Concepts In Firozabad Glass Industries.

Documentary by TERI : Through the Smoke Screen 

Kaanch : Glassmakers Town - June 1992

dk¡p foKku % MkW0 vkj0 pj.k
ekpZ 1958 esa vej mtkyk esa izdkf'kr ys[k Ja[kyk ̂ fQjkstkckn dk dk¡p 
m|ksx* ys[kd txUukFk ygjh] ,e-,y-,- fQjkstkckn
vxLr 1977 ns'k /keZ esa izdkf'kr ys[k ^fujkyk 'kgj fQjkstkckn % tgk¡ 
,d fdyks lksuk jkst ukfy;ksa esa cg tkrk gS* ys[kd izse nRr 'kkL=h 
nSfud tkxj.k esa izdkf'kr ys[k ̂fQjkstkckn ds dk¡p m|ksx dk bfrgkl * 
ys[kd pUnz dqekj tSu
fQjkstkckn ifjp; % x.ks'k yky 'kekZ ̂izk.ks'k*
pUnokj rFkk Qhjkstkckn dk izkphu bfrgkl % jru yky caly 
Lekfjdk % fQjkstkckn tuin ubZ fn'kk,¡ & jktifr nqcs ̂ckysUnq*
Website : www.teriin.org

Website : en.m.wikipedia.org/wiki/Firozabad

Jh vfuy mik/;k;] vxz.kh pwM+h m|eh ,oa O;olk;h] fQjkstkckn
Jh f}tsUnz eksgu 'kekZ] ofj"B i=dkj ,oa lektlsoh] fQjkstkckn
Jh iznhi dqekj vxzoky ¼ckck½] mRre Xykl oDlZ] fQjkstkckn
Jh fo".kw izdk'k 'kekZ] vxz.kh pwM+h m|eh ,oa O;olk;h] fQjkstkckn
Jh foiqy 'kekZ] ;qok pwM+h m|eh] jk/kk Xykl oDlZ] fQjkstkckn
Jh jkts'k yokfu;k] yhts.M ySc ,.M fjlpZ lsUVj izk0fy0] vkxjk
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ofj"B ys[kd dk vius ckjs esa

czts'k pUnz 'kekZ
B. Sc., B.E. (Mech.)

irk % 381 & A] xyh ua0 14] vk;Z uxj] fQjkstkckn] ¼m0iz0½ fiu & 283 203A 
bZ&esy % glasscoengg@rediffmail.com

esjk tUe vkxjk esa lu 1944 esa gqvk FkkA tc eSa 5 o"kZ dk Fkk rHkh ls gekjk 
ifjokj fQjkstkckn vk x;k FkkA esjh f'k{kk B. Sc.(Maths) rd dh fQjkstkckn esa gh 
gqbZA mlds ckn bathfu;fjax dh f'k{kk ljnkj oYyHk HkkbZ iVsy jhtuy bathfu;fjax 
d‚yst] lwjr] xqtjkr ls gqbZA cM+h vk'kk vkSj mRlkg ls ;g i<+kbZ eSaus iwjh dh vkSj 
B. E.(Mechanical) dh fMxzh çkIr dhA lkspk Fkk fd] ,d vPNh lh ukSdjh djds vius 
vkn'kZ v/;kid firk dk gkFk cVkÅ¡xkA ijarq fu;fr dks dqN vkSj gh eatwj FkkA esjs 
fjtYV ds lkFk&lkFk ,d cqjh [kcj vk;h fd ns'k esa gtkjksa esdsfudy bathfu;j 
csjkstxkj gSaA ljdkjh rks ljdkjh] çkbosV çfr"Bkuksa esa Hkh uks oSdsalh ds cksMZ yxs gq, 
FksA rc eSaus [kqn dk viuk m|e djus dk eu cuk;kA ysfdu mlds fy, uk rks /ku 
Fkk] uk rtqckZA blfy, fQj ls dqN le; ds fy, gh lgh ukSdjh gh fodYi le> esa 
vk;kA rks bl ckj y{; dksbZ cM+h QSDVªh ugha FkhA esjk fu'kkuk fQjkstkckn gh Fkk 
tgk¡ lkjk dke yxHkx eSuqvyh gh gksrk FkkA ,d vikj laHkkouk eq>s ;gka fn[kkbZ nh] 
vius Kku ds vk/kkj ij dke djus dhA dqN vuqHko vkSj /ku ,d= djus ds mís'; ls 
eSa cM+h flQkfj'kksa ds lkFk ikyhoky Xykl odZ~l] f'kdksgkckn esa Vªsfuax dk ekSdk ik 
x;kA Xykl QSfDVª;ksa esa rc ikyhoky Xykl ,d cgqr cM+k uke FkkA ml le; bl 
iwjs {ks= esa ;g ,dek= lseh v‚VksesfVd Xykl QSDVªh FkhA

viuh esgur vkSj yxu ls eSa tYnh gh ijekusaV fu;qfä ik x;kA rHkh 
mudh ,d vkSj u;h Xykl QSDVªh [kqyh vkSj eSa ogka çeq[k in ij fu;qfä ik x;kA 
bl nkSjku esjh ?kfu"Brk ogk¡ ds Xykl VsDuksy‚ftLV Jh jke çrki flag th ls gqbZA 
tks esjs firk dh mez ds gh FksA mUgksaus ea= :i esa ,d ckr dgh] ̂ ^Xykl baMLVªh flQZ 
Xykl QkWfeaZx baMLVªh gh ugha gSA ,d rjg ls ;g nks QSfDVª;ksa dk feyktqyk Lo:i 
gSA igyk jlk;uksa dks fi?kykdj dk¡p cukukA vkSj nwljk bl fi?kys gq, dk¡p ls 
dk¡p ds mRikn cukukA rqEgkjh eSdsfudy bathfu;fjax dh le> rks vPNh gSA ijarq 
;fn çeq[k in ij cus jguk gS] rks Xykl ds ckjs esa vkidks lc dqN tkuuk t:jh 
gS^^A mUgksaus eq>s Xykl VsDuksy‚th dh dqN fdrkcsa Hkh nhaA ftUgsa eSaus eu yxkdj i<+k 
vkSj ,d Xykl VsDuksy‚ftLV dh n{krk Hkh gkfly dj yhA fQj dqN le; ckn eSa 
fQjkstkckn vk x;k vius [kqn ds O;olk; dks 'kq: djus dh vfHkyk"kk ds lkFkA ;gka 
esjh thou ;k=k esa cgqr ls vuqHko gq, ftUgsa eSa vkids lkFk fQj dHkh lk>k d:¡xkA 
vHkh rks bl iqLrd dks fy[kuk pkgrk gw¡] tks Hkfo"; esa dk¡p pwM+h m|ksx dks le>us 
vkSj yxkus esa yksxksa dh lgk;rk djsA vkt esjh mez vLlh ¼80½ o"kZ dh gks pqdh gSA 
vkSj tks dqN eSaus le>k og vxyh ih<+h dks feys ;gh dksf'k'k eSa ;gk¡ bl iqLrd ds 
ek/;e ls dj jgk gwaA
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