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6- rRoksa ds fu’d’kZ.k fl}kar ,oa izdze [EXTRACTION OF ELEMENTS] 
 

 rRoksa dk lkekU; ifjp; ,oa miyC/krk & 
 Ikzkphu lkr /kkrq,a % lksuk] rkack] pkanh] lhlk] fVu] yksgk rFkk ikjk 
 HkwiiZVh esa ik;h tkus okyh eq[; /kkrq rRo & lokZf/kd ,Y;qfefu;e(8.3%), yksgk(5.1%),  dsfY”k;e(3.6%) 

 

 izd`fr esa /kkrqvksa dh miyC/krk &  
 U;wu fdz;k”khy /kkrq,W tSls lksuk] IysfVue eqDr voLFkk esa tcfd mPp fdz;k”khy /kkrq,W tSls lksfM;e] ftad]  la;qDr voLFkk  
 [kfut % HkkSxksfyd ifjfLFkfr;ksa ls fufeZr fdzLVyh; /kkfRod ;kSfxd tks HkwxHkZ ls [kuu }kjk izkIr gksrs gSA   

 v;Ld % ,sls izkd`frd [kfut ftuds }kjk de ykxr ij dqN ek=k esa /kkrqvksa dk fu’d’kZ.k vklkuh ls fd;k tk ldsa 
 lHkh [kfut v;Ld ugh gksrs fdarq lHkh v;Ld [kfut vo”; gksrs gSA 
 ,syqfeuk Al2O3 ds jRu izLrj %  :ch¼ek.kD;½ Al2O3 + Cr  ,    Cyw LQk;j¼uhye½ Al2O3 + Co  
 fofHkUu izdkj ds v;Ld ,oa muds uke ] lw= o ifj”kksf/kr /kkrq dk uke & 

/kkrq v;Ld dk uke jklk;fud la?kVu Izdkj /kkrq v;Ld dk uke jklk;fud la?kVu izdkj 
 

Al 
 

ckWDlkbV Al2O3.2H2O Oxide  
Cu 

dkWij ikbjkbV CuFeS2 sulphide 
ds;ksfyukbV [Al2(OH)4. Si2O5] Silicate dkWij Xykal Cu2S sulphide 
dzk;ksykbV Na3AlF6 Fluoride D;wizkbV Cu2O oxide 

 
Fe 

gsesVkbV¼yky½ Fe2O3 Oxide eSysdkbV Cu2CO3.Cu(OH)2 carbonate 
eSXusVkbV Fe3O4 Oxide  

Zn 
 

ftad CysaM ZnS sulphide 
flMsjkbV FeCO3 Silicate ftadkbV ZnO oxide 
vk;ju ikbjkbV FeS2 Oxide dSykekbu ZnCO3 carbonate 

 

 /kkrqdeZ % v;Ld ls “kq} voLFkk esa /kkrq,a izkIr djus dh oSKkfud ,oa vkS|ksfxd izfdz;k /kkrqdeZ dgykrk gSA 
xSax@viv;Ld@v/kk=h % v;Ld ds lkFk mifLFkr vokaNuh; eǹkd.k] iRFkj] flfydsV dh v”kqf};ka] viv;Ld gSA 
/kkrqdeZ ds lkekU; in %  
1- pw.khZdj.k 2- lkanz.k 3- /kkrq dk fu’d’kZ.k ¼HktZu o fuLrkiu] vip;u&izxyu½ 4- “kks/ku@ifj’dj.k@”kqf}dj.k 
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- ---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

1- pw.khZdj.k % v;Ld ds cMs VqdMksa dks tks dz”kj o LVsEi ehy@ckWy fey dh lgk;rk ls ckfjd pw.kZ esa cnyukA 
2- v;Ld lkUnz.k@izlk/ku@lTthdj.k % pwf.kZr v;Ld ls v/kk=h d.kksa dks i`Fkd djuk@v;Ld esa /kkfRod va”k dh 

izfr”kr ek=k c<kuk] lkUnz.k dgykrk gS 

 lkUnz.k dh fof/k;ka %  
v- xq:Roh; i`FkDdj.k@nzoh; /kkou &  

;g fof/k v;Ld o xSax d.kksa ds vkisf{kd ?kuRoksa esa varj ij vk/kkfjr gS pwf.kZr v;Ld dks rst ty /kkjk ls /kks;k 
tkrk gS ftlls gYds xSax d.k ty ds lkFk cg tkrs gS ijUrq Hkkjh v;Ld d.k “ks’k jg tkrs gSA 
tSls % gsesVkbV Fe2O3  , dSflVsjkbV SnO2   v;Ldks gsrq mi;ksxhA 

 
 
c- pqEcdh; i`FkDdj.k &  

v;Ld vo;oksa tSls v;Ld d.k ;k xSax ds pqacdh; xq.kksa esa fHkUurk ij vk/kkfjr gSA  
 bl nkSjku pqacdh; jksyj ;qDr csYV ij pqf.kZRk v;Ld j[kk tkrk gS rks  
pqacdh; o vpqacdh;  inkFkZ vyx&vyx ik= esa i`Fkd gks tkrs gSA 
tSls % ykSgpqacdh; v;Ld] dSflVsjkbV SnO2 ds v;Ld esa gsesVkbV Fe2O3 o  
oksYQzkekbV FeWO4 feys jgrs gS ds fy, mi;ksxh fof/k gSA 
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l- Qsu@>kx Iyou lkanz.k &  
dsoy lYQkbM v;Ldksa ds lkUnz.k esa mi;ksxh fof/k gSA tSls CuFeS2 ,  Ag2S,  PbS,  ZnS  

Qsu@>kx Iyou dk fl}kar & vo”kks’k.k dk fl}kar ¼/kkfRod lYQkbM rsy }kjk tcfd vinzO; ;k v/kk=h  
flfydsV ty }kjk vf/kd “kh?kzrk ls vknzZ gksrs gS½ vFkkZr v;Ld o v/kk=h ds rsy o ty esa Hkhxus ds xq.kksa esa varj 
 

>kx Iyou esa iz;qDr jlk;uksa & 
 laxzkgh % olk vEy] phM dk rsy] tSUFksV vkfn] tSls Na/K ,fFky tSUFksV 

laxzkgh lYQkbM d.kksa dks rSjus ;ksX; ,oa ty izfrd’khZ cukrs gS  
 Qsu LFkk;hdkjd & dzhlkWy ] ,sfufyu           
 voued ;k fMizs”kj % nks lYQkbM v;Ldksa dks i`Fkd djus gsrq mi;ksxh  
TkSls ZnS  &  PbS  dks i`Fkd djus esa gsrq NaCN voued dk mi;ksx fd;k tkrk gSA  
;g p;fur :Ik ls ZnS dks >kx esa vkus ls jksdrk gS ijarq PbS dks >kx esa vkus nsrk gSA  
 

fof/k@izfdz;k %  

 pwf.kZr v;Ld + ty dk fuyacu cukdj blesa laxzkgh¼Iyoudkjd½ rFkk Qsu LFkk;hdkjd feykrs gSA  
 v;Ld d.k rsy ls] tcfd xSax d.k ty ls Hkhx tkrs gSA 
 fuyacu feJ.k dks ok;q ds izcy izokg }kjk foMksfyr djus ij Qsu@>kx mRiUu gksrs gSA  
 v;Ld ds d.k rSjdj >kx ds lkFk lrg ij vk tkrs gS tcfd v/kk=h d.k isans ij ,d= gks tkrs gSA 
 lkfUnzr v;Ld d.kksa ;qDr >kx dks i`Fkd dj lq[kk ysrs gSA 

n- fu{kkyu ;k jklk0 i`FkDdj.k & v;Ld dks mfpr fu{kkyd@foyk;d ds lkFk foys; djds lkafnzr djuk fu{kkyu gSA 
ckWDlkbV ls ,Ykqfeuk dk fu{kkyu ;k jklk;fud fof/k }kjk i`FkDdj.k 

ckWDlkbV esa vf/kdka”kr% flfydk] vk;ju vkWDlkbM rFkk VkbVsfu;e vkWDlkbM dh v”kqf};ka leku ek=k esa mifLFkr gksA 
Al2O3 + 2NaOH(aq) +3H2O  

 ∆  
��  2Na[Al(OH)4]    ;   2Na[Al(OH)4]  + 2CO2  →  Al2O3.xH2O + 2NaHCO3  ;    Al2O3.xH2O  

1470 𝐾  
�⎯⎯⎯⎯� Al2O3 + H2O   

Lksuk rFkk pkanh dk fu{kkyu % v;Ld vtsZUVkbV@flYoj Xykal(Ag2S) rFkk gkWuZ flYoj(AgCl) }kjk   
4M + 8CN- + 2H2O + O2 → 4[M(CN)2]- + 4OH-        ;        2[M(CN)2]- + Zn   → [Zn(CN)4]2- +  2M↓       [ M = Ag   or  Au ] 

uksV %& pkanh ds vo{ksi.k dh izfdz;k dks lhesUVs”ku dgrs gSA lksuk dk fu{kkyu gsrq vfHkfdz;kvksa esa Ag ds LFkku  Au ij ysrs gS 
 

3- lkfUnzr v;Ldksa ls v”kq) /kkrqvksa dk fu’d’kZ.k % ;g fu’d’kZ.k nks inksa esa lEiUu gksrk gSA 
¼v½ lkfUnzr v;Ld dk /kkrq vkWDlkbMksa esa ifjofrZr    ¼c½ /kkrq vkWDlkbM dk /kkrq esa vip;u  

fuLrkiu@dsfYlus”ku HktZu@jkWfLVax 
 vkWDlkbM~l ,oa dkcksZusV v;Ld gsrq mi;ksxhA 
 lkafnzr v;Ld dks ok;q dh vuqifLFkfr esa lk/kkj.k HkV~Vh 

esa mlds xyukad ls fuEu rki ij esa xeZ djuk 
 ok’i”khy v”kqf};ka H2O, CO2, SO2 dk fu’dklu gksrk gSA  
 fuLrkiu esa jklk;fud ifjorZu ugh gksrk gSA 
 jklk;fud vfHk0 &  

1- Fe2O3.xH2O  
  ∆  
�� Fe2O3 + xH2O(g)↑    [ Fe , Al ] 

2- ZnCO3   →  ZnO   + CO2 (g)↑   
3- CaCO3   →  ZnO   + CO2 (g)↑   

 dsoy lYQkbM v;Ldksa gsrq mi;ksxhA 
 lkafnzr v;Ld dks ok;q dh vkf/kD; esa ijkorZuh HkV~Vh esa 

mlds xyukad ls fuEu rki ij xeZ djuk 
 P, S , As dh v”kqf};ka vkWDlkbM cudj fu’dkflr gksrh gS  
 HktZu esa jklk;fud ifjorZu gksrk gSA 
 jklk;fud vfHk0 &  

1. 2PbS + 3O2  → 2PbO + 2SO2 ↑ 

2. 2ZnS + 3O2  →  2ZnO + 2SO2 ↑ 

3. 2Cu2S + 3O2  →  2Cu2O  + 2SO2 ↑ 

uksV % dkWij v;Ld esa ;fn yksgk gks rks xje djus ls igys blesa  
flfydk feyk;k tkrk gS ftlls vxfyr vk;ju vkWDlkbM]  
flfydk¼IyDl@xkyd½ ls fdz;kdj flfydsV /kkrqey cukrk gSA  
tks v;Ld ls vklkuh ls iF̀kd dj fy;k tkrk gS  FeO + SiO2  →  FeSiO3  [slag] 
rkack dkWij eSV (Cu2S + FeS) ds :Ik izkIr gksrk gSA 
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¼c½ /kkrq vkWDlkbM dk /kkrq esa vip;u %  

/kkrq vkWDlkbM + vipk;d(C / CO)  
  ∆  
�� vipf;r /kkrq +  dkcZu ds vkWDlkbM  

uksV % /kkrqvksa ds rkih; vip;u izdze dk fu/kkZj.k] okafNr vipk;d dk p;u djus ,oa /kkrqdeZ ifjorZuksa dh 
O;k[;k djus esa m’ekxfrdh; voLFkk Qyu fxCt mtkZ dk egRoiw.kZ ;ksxnku  gSA 

 /kkrqdeZ dk m’ekxfrdh fl}kar  &  
• fdlh izdze ds fy, ek-rk-nk- ij fxCt leh0 %   ΔG0 = ΔH0 - TΔS0 

• jklk;fud izdzeksa ds m’ekxfrdh fl}karkuqlkj Lor% izofrZr izdze gsrq ΔG  _.kkRed gksuk pkfg;sA 

• ΔG dk eku _.kkRed fuEUk ifjfLFkfr;ksa esa laHko gSA 

 ;fn ΔS /kukRed gks rks rki c<kus ij TΔS dk eku c<sxk ,oa ΔH <TΔS vr% ΔG dk eku _.kkRed gksxkA 

 ;fn nks vfHkfdz;kvksa ds ;qXeu }kjk laiw.kZ izdze dh ΔG dk eku _.kkRed gks tk, rks vafre vfHk0 laHko gSA 
 

 vipk;dksa ds p;u gsrq ,fy?kae vkjs[k &  
 H J T ,sfy?kae }kjk izkIr vkjs[k tks fofHkUu rRoksa ds vkWDlkWbM fuekZ.k gsrq T ds lkFk ΔG0 esa ifjorZu crkrs gSA 
 ,d eksy vkWDlhtu ls fofHkUu vkWDlkWbMksa ds fuekZ.k vFkkZr rRoksa ds vkWDlhd̀r gksus dh izfdz;k ds fy, ΔG0  rFkk  ije rki (T) ds e/; 

izkIr vkjs[k] ,fy?kae vkjs[k dgykrs gSA 

 ,fy?kae vkjs[k ds vuqiz;ksx %   
1) ik;jks /kkrqdeZ esa lkfUnzr v;Ld dks mfpr inkFkZ ds lkFk mPp rki ij xje dj /kkrq esa vipf;r djukA 
2) vkWDlkbMksa ds vip;u gsrq mfpr vipk;d o rki ijkl dk p;u djus esa lgk;d A 

,fy?kae vkjs[k ds vfHky{k.k ,oa lkekU; fu’d’kZ &  
 Ag , Hg , Au , Pt  ds vkWDlkbMksa ds ΔG0 dk eku mPp rki ij /kukRed gks tkrs gS vr% ;g vkWDlkbM~l mPp rki ij Lor% vi?kfVr gks 

tkrs gS ;gh dkj.k gS fd bu /kkrqvksa ds fy, vipk;dksa dh vko”;drk ugha gksrh gSA 

 ΔG0 dk eku ?kVus ij /kkfRod vkWDlkbM dk LFkk;hRo c<rk gS vr% mij fLFkr /kkrq vkWDlkbM dks uhps fLFkr /kkrqvksa ds }kjk vipf;r 
djok;k tk ldrk gSA bl izdkj ,fy?kae vkjs[k vipk;dksa ds p;u esa lgk;d gksrs gS  
tSls % Cr2O3 (S) + 2Al (S)  →  Al2O3 (S) + 2Cr (S)     laHko   ]    Al2O3 (S) + 2Cr(S)  →  Cr2O3 (S) + 2Al (S)    vlaHko 

 fofHkUu /kkrqvksa dh vkWDlhd`r gksus dh izòfr ;k vipk;d dh Hkkafr dk;Z djus dh izòfr fuEukuqlkj gksrh gSA 
Ca  > Mg > Al > Cr > Fe > Ni > Hg > Ag 

 odzksa ds izfrNsnu fcUnq ij ΔG0 dk eku “kwU; gksrk gS ,oa blds uhps ΔG0 _.kkRed rFkk mij ΔG0 /kukRed gksrk gS vr% izfrNsnu fcUnq 
ls fuEu rki ij fLFkr /kkrq }kjk mij fLFkr /kkrq vkWDlkbM dk vip;u vklkuh ls gksrk gSA 

 ,fy?kae vkjs[k dh lhek,Wa &  
1) vfHkfdz;k dh laHkkO;rk n”kkZrs ijarq mldh cyxfrdh dh O;k[;k ughA              
2) ΔG0 ds eku dsoy mRdze.kh; izdzeksa esa lkE;oLFkk ij vk/kkfjr gS vr% vuqRdze.kh; izdze ij ykxw ughA 

 

yksgs dk /kkrqdeZ izdze ;k yksgs dk vk;ju vkWDlkbM ls fu’d’kZ.k 
okR;ka HkV~Vh fp= yksgs ds /kkrqdeZ ;k fu’d’kZ.k ds pj.k 

 1- v;Ld & gsesVkbV Fe2O3 ¼eq[; v;Ld½]  fyeksukbV 2Fe2O3.3H2O ]vk;ju ikbjkbV FeS2 
2- izdze & pq.khZdj.k→ pqacdh; i`FkDdj.k→ fuLrkiu → HktZu [4FeO + O2 → 2 Fe2O3] 
3- izxyu & HkftZr v;Ld¼8Hkkx½ + dksd¼4Hkkx½  + pwus dk iRFkj¼1Hkkx½  =  /kku ;k pktZ 

okR;ka HkV~Vh esa gksus okyh jklk;fud vfHkfdz;k,a & 
1 vip;u {kS= % ¼fuEu rki ijkl 500K-800K) 
3Fe2O3 + CO  → 2Fe3O4 + CO2 
Fe3O4  + 4CO  → 3Fe(spongy iron) + 4CO2 
Fe2O3 + CO → 2FeO+CO2   
 

2 m’ek”kks’k.k {kS= % ¼fuEu rki ijkl 500K-
800K) 

CaCO3    
 𝛥  
→  CaO + CO2 

CaO  + SiO2   
 ∆  
→  CaSiO3 (slag) 

xkyd  v/kk=h     /kkrqey 
3 Lkaxfyr {kS= % ¼mPp rki ijkl 900K-1500K) 
Liath yksgk fi?kydj C, P,Si vo”kks’k.k djrk gS 
CO2 + C  → 2CO 
FeO + CO  → Fe + CO2 
 

4 ngu {kS= %¼mPp rki ijkl 900K-1500K)  
C  + O2  →   CO2    
FeO + C→ Fe (PIG iron) + CO   

   [Pig Iron = 4% C +P+S+Si+Mn] dPpk yksgk  
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• <yoka yksgk@dkLV vk;ju % okR;ka HkV~Vh ls izkIr laxfyr dPpk yksgk tks lkapksa esa <yrk gS] la?kVu % 3%  C ,Hkaxwj] vfr dBksj] taxjks/kh 

• lQsn <yoka yksgk % laxfyr yksgk ds rsth ls BaMk gksus ij izkIr dkcZu dk lhesaVkbV Fe3C :Ik  
• Hkwjk <yoka yksgk % laxfyr yksgk ds /khjs /khjs BaMk gksus ij izkIr dkcZu dk xzsQkbV :Ik   
• fiVoka yksgk % “kq} yksgk] 0.2- 0.5% C, dkcZu ds vfrfjDr vU; v”kqf};ka U;wu]  MP 1823K 

• fiVoka yksgk dk fuekZ.k % ijkorZuh HkV~Vh esa <yok yksgk + gsesVkbV+pwuk iRFkj+xeZ ok;q → fiVok yksgk+/kkrqey+ok’i”khy vkWDlkbM  
 

cSlsej ifjorZd rkack@dkWij vkWDlkbM ls rkacs dk fu’d’kZ.k 
 v;Ld % dkWij ik;jkbV CuFeS2¼eq[;½]  D;wizkbV¼:ch dkWij½ Cu2O, dkWij Xykal Cu2S  

fu’d’kZ.k izdze % pq.khZdj.k→ >kx Iyou lkanz.k → HktZu → vip;u 
uksV % ,sfya?ke vkjs[k vuqlkj dkWij vkWDlkbM v;Ld dks dksd ds lkFk xje dj dkWij esa vipf;r 
djuk vklku gksrk gS ijarq lYQkbM v;Ldksa dk HktZu@xyu djus ij vkWDlkbM izkIr gksrs gSA  

& jklk;fud vfHkfdz;k,a & 
HktZu & ijkorZuh HkV~Vh esa vip;u@cSlsejhdj.k & cSlsej ifjorZd esa 

lkfUnzr v;Ld+flfydk+ok;q vkf/kD; esa xeZ 
2Cu2S + 3O2 → 2Cu2O + 2SO2 
Cu2O  +  C → 2Cu  + CO 

 FeO    +  SiO2    
 ∆  
→     FeSiO3 (slag) 

v/kk=h   xkyd         /kkrqey 
 [Cu2S + Cu2O] = dkWij esV  

vEyh; flfydk ijr ;qDRk ifjorZd esa dkWij esV  
[Cu2S + Cu2O] dk xje ok;q }kjk Lor% vip;u  
2FeS + 3O2 → 2FeO + 2SO2 

FeO + SiO2   
 ∆  
→ FeSiO3 (slag) 

2Cu2S + 3O2 → 2Cu2O + 2SO2 
Cu2S + 2Cu2O → 6Cu + SO2 (QQksysnkj rkack) 
(SO2 fu’dklu ls rkez lrg ij QQksys curs gS½ 

ftad vkWDlkbM ls ftad dk fu’d’kZ.k  
1- v;Ld & ftad CysaM ZnS¼eq[;½]  dsykekbu¼ftad Likj½ ZnCO3 , ftadkbV ZnO   
izdze & pq.khZdj.k→ ftad CysaM dk lkanz.k >kx Iyou }kjk @ dsykekbu dk xq:Roh; ìFkDdj.k → HktZu 
jklk;fud vfHkfdz;k % HkftZr v;Ld dks dksd dss lkFk mPp rki ij Qk;j Dys fjVkVZ esa xeZ dj vip;u ls ftad izkIr fd;k tkrk 
gS bls ftad LisYVj dgykrk gSA [zinc spelter  Zn 97.8% + Pb,As]          
                                                              ZnO + C → Zn + CO↑    /kkrq dks vklfor dj rzho “khryu }kjk ,d= dj fy;k tkrk gSA 

 

 /kkrqdeZ dk oS|qr jlk;u fl}kar &  
 m’ekxfrdh ds vuqlkj ik;jks /kkrqdeZ de fdz;k”khy /kkrqvksa ds fu’d’kZ.k gsrq mi;ksxh gksrk gSA 

 mPp fdz;k”khy /kkrq,a tSls Al, Mg, Na dk fu’d’kZ.k ik;jks /kkrqdeZ }kjk laHko ugh & dkj.k mPp fdz;k”khy /kkrq,a Lo;a izcy vipk;d 
gksrh gS ,oa buds E0 high -ve gksrs gS  

 vr% buds xfyr yo.k ds oS|qr vi?kVu }kjk bu /kkrqvksa dks dSFkksM ij vklkuh ls vipf;r fd;k tk ldrk gS leh0   
 
ΔG0 = - nFE0  [ΔG0 = +ve]  ;g izfdz;k bysDVªksesVythZ ;k oS|qr /kkrqdeZ dgykrh gS    Mn+ + ne- → M(s) at cathode 

 mi;qDr inkFkZ dk bysDVªkWM ysrs gS rkfd jsMkWDl ;qXe dk E0 +ve gks tk, ftlls ΔG0 = -ve gks tkrk gSA  

vr% vf/kd fdz;k”khy /kkrq foy;u esa tcfd de fdz;k”khy /kkrq dSFkksM ij fu{ksfir@tek gks tkrh gS   Cu2++ Fe(s)
   → Cu(S)  +  Fe2+  

 
laxfyr ,syqfeuk ds oS|qr vi?kVu ls ,sYkqfefu;e /kkrq dk fu’d’kZ.k ¼gkWy gSjkYV izdze½ 

 
 
 
 
 
 
 
 

fp= % gkWy gSjkYV izdze  

 ”kq} ,syqfeuk + dzk;ksykbV + IyqvksjLikj ;qDr xfyr eSfVªDl dk oS|qr vi?kVu 
uksV % dzk;ksykbV Na2AlF6  +  CaF2 feJ.k dk xyukad de djds pkydrk c<krk gSA 
 dSFkksM % dkcZu ijr ;qDr LVhy dk ik= 
 ,sukM % dkcZu ;k xzsQkbV dh NMsa 

 jklk;fud vfHkfdz;k,a %  2Al2O3 
 𝑖𝑜𝑛𝑖𝑠𝑎𝑡𝑖𝑜𝑛  
�⎯⎯⎯⎯⎯� 4Al3+ + 6O2-     

                       At cathode  :   4Al3+ + 12e-   𝑟𝑒𝑑  
�⎯�  4Al    

                          At anode  :      6O2-  
 𝑜𝑥𝑖  
�⎯� 3O2 + 12e-     ;      4C + 3O2 → 2CO + 2CO2    

     Lkexz lsy vfHkfdz;k %  2Al2O3     +  3C  →  4Al  +  3CO2 
uksV % bl izdze esa ,suksM¼xzsQkbV½ dh NMksa dk {kj.k gksrk gS vr% bUgS cnyuk iMrk 
gSA 1kg ,syqfefu;e ds mRiknu ij dkcZu ,suksM dk 0.5 gm dkcZu ty tkrk gSA   
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 gkbMªks ;k ty /kkrqdeZ ¼jn~nh dkWij ls “kq} dkWij dk fu’d’kZ.k½ &  
 fuEu dksfV@vid`’V v;Ldksa ds vEyh; fu{kkyu ,oa H2 xSl izokfgr djds “kq} dkWij izkIr djuk] ty /kkrqdeZ dgykrk gSA 
 fuEu dksfV v;Ld@vid`’V rkez esa dkWij dh ek=k vR;ar de gksrh gS vr% bls vEy ;k thok.kq }kjk fu{kkfyr fd;k tkrk 

gS ftlls dkWij vk;u foy;u esa vk tkrs gS]  vfHkfdz;k %  Cu2+  +  H2(g)
     𝑟𝑒𝑑𝑜𝑥�⎯⎯�   Cu(S)  +  2H+  

uksV % rkacs ds ty /kkrqdeZ gsrq jn~nh ftad ds LFkku ij jn~nh yksgk dke esa ysuk vf/kd ykHkdkjh gS D;ksafd oS|qr jklk0 Js.kh 
esa ftad] yksgs ls vf/kd fdz;k”khy /kkrq gS vr% ftad }kjk vip;u “kh?kz gksxk fdUrq ftad] yksgs dh rqyuk esa dherh /kkrq gS 

vkWDlh vip;u fof/k }kjk fu’d’kZ.k 
v/kkrq rRo Dyksfju dk fu’d’kZ.k lksfM;e /kkrq dk fu’d’kZ.k 

leqanzh ty ;k lkanzNaCl ¼czkbu½ ds fo|qr vi?kVu }kjk ,uksM ij Cl2 izkIr 

NaCl (aq)  
𝑒𝑙𝑐𝑡𝑟𝑜𝑙𝑦𝑠𝑖𝑠
�������� Na+  + Cl-      ;   H2O 

𝑒𝑙𝑐𝑡𝑟𝑜𝑙𝑦𝑠𝑖𝑠
��������  H+ + OH-  

At cathode :  H+ + e-  
𝑟𝑒𝑑
��  ½ H2   [H+ dk foHko Na+ ds foHko ls mPp] 

At anode :  Cl-  
𝑜𝑥𝑖
��    ½ Cl2  + e-  

Net Rx
n  :   H2O + 2Cl-  

𝑜𝑥𝑖
��   2OH-  + H2   +  Cl2   ∆G0 = +422KJ 

xfyr NaCl ds fo|qr vi?kVu }kjk dSFkksM 
ij Na /kkrq 
 

NaCl (melted)  
𝑒𝑙𝑐𝑡𝑟𝑜𝑙𝑦𝑠𝑖𝑠
�������� Na+  + Cl-    

 

At cathode :  Na+ + e-  
𝑟𝑒𝑑
��  Na(s)    

At anode :  Cl-  
𝑜𝑥𝑖
��    ½ Cl2  + e-  

uksV % ,suksM ij ;|fi ty ds foHko dk eku Cl-  dh vis{kk de gksrk gS fdUrq  vkWDlhtu ds vf/kfoHko ds dkj.k ,suksM ij igys Cl- dk 
vkWDlhdj.k gks tkrk gSA mDr vfHkfdz;k ds fy, ckg~; foHko dk eku 2-2 oksYV ls vf/kd j[kuk gksrk gSA ysfdu oS|qr vi?kVu ds nkSjku dqN 
ck/kd vfHkfdz;kvksa ij fu;a=.k ds fy, vfrfjDr foHko dh vko”;drk gksrh gSA 
 

 /kkrqvksa dk ifj’dj.k ;k “kks/ku % izxyu ls izkIr vipf;r]vifj’dr̀ /kkrq ls “kq} /kkrq izkIr djus dh izfdz;k  
vifj’d̀r /kkrq esa mifLFkr v”kqf};ka % vuvipf;r vkWDlkbM] /kkrqey] xkyd] vokafNr /kkrq,a] v/kkrq,a C,Si,P,S,As 
 

/kkrq ifj”kks/ku dh fof/k;ka & 
1- vklou % vok’i”khy v”kqf};ka ok’iu }kjk i`Fkd ] U;wu DoFkukad okyh /kkrq dk “kks/ku] tSls Zn, Hg  
2- nzo xyu ifj’dj.k % de xyukad okyh /kkrq tSls fVu dks fi?kykdj ijkorZd HkV~Vh ds <kyw lrg ij cgus fn;k 

tkrk gS] ftlls vf/kd xyukad okyh v”kqf};kW i`Fkd gks tkrh gSA  
3- oS|qr vi?kVuh ifj’dj.k % v”kq} /kkrq dk ,uksM o “kq} /kkrq dk dSFkksM cukdj mlh /kkrq ds yo.k dk oS|qr 

vi?kV~; ysdj oS|qr vi?kVu fd;k tkrk gSA  mnk0 Cu, Zn      
   mnkgj.k % rkacs dk oS|qr vi?kVuh “kks/ku %  ,uksM % v”kq} Cu /kkrq dh eksVh NM 

dSFkksM % “kq} Cu /kkrq dh iryh NM 
oS|qr vi?kV~; foy;u % CuSO4 dk vEyh; foy;u 

   fdz;kfof/k %  ,suksM ij % Cu(S)  v”kq) dkWij   
𝑜𝑥𝑖𝑑𝑎𝑡𝑖𝑜𝑛
�⎯⎯⎯⎯⎯�   Cu2+  +  2e- 

  dSFkksM ij % Cu2+  +  2e-     𝑟𝑒𝑑𝑢𝑐𝑡𝑖𝑜𝑛�⎯⎯⎯⎯⎯⎯�   Cu(S)  “kq) dkWij   

,uksM iad ;k eM & de fdz;k”khy /kkrq,a tSls Ag, Au, Pt, Se, Te, Sb  vkfn ,uksM ds uhps tek gks tkrh gSA 
 

4- eaMy ifj’dj.k %  
fl}kar % v”kqf};ka dh foys;rk /kkrq dh Bksl voLFkk dh vis{kk xfyr voLFkk esa vf/kd gksrh gSA  
izfdz;k % v”kq} /kkrq ds ,d fdukjsa ij xfr”khy rkid yxkdj vkxs c<kus ij 
“kq} /kkrq xfyr esa ls fdzLVyhd`r tcfd v”kqf};k xfyr eaMy esa gh  
,d fdukjsa ij ,d= gks tkrh gS ftls dkVdj vyx dj fy;k tkrk gS  
;g fof/k mPp “kq}rk okys v/kZpkyd o /kkrqvksa tSls % tesZfu;e] flfydu]  
cksjkWu] xSfy;e rFkk bf.M;e ds ifj’dj.k gsrq mi;ksxh gSA   
 

5- ok’i izkoLFkk ifj’dj.k % v”kq} /kkrq dks ok’i”khy ;kSfxd esa ifjofrZr dj iqu% rkih; vi?kVu }kjk “kq} /kkrq izkIr djuk 

¼v½ ekWM izde }kjk Ni dk ifj’dj.k % Ni v”kq)  + 4CO   
330K−350K
�⎯⎯⎯⎯⎯⎯⎯�  [Ni(CO)4]    ;    [Ni(CO)4]  

450K−470K
�⎯⎯⎯⎯⎯⎯⎯�  Ni ”kq)   +  4CO     

¼c½- okWu vkWdsZy fof/k }kjk Zr dk ifj’dj.k %   Zr v”kq) +  2I2  
870K
�⎯⎯�   ZrI4      ;     ZrI4   

1800K (W  filament)
�⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯�  Zr ”kq) +  2I2      

    okWu vkWdsZy fof/k }kjk Ti dk ifj’dj.k %   Ti v”kq) +  2I2  
500K
�⎯⎯�   TiI4    ;    TiI4   

1700K (W  filament)
�⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯�  Ti ”kq) +  2I2     
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6- o.kZ ysf[kdh fof/k % ;g vf/k”kks’k.k rdfud tks feJ.k dh nks izkoLFkkvksa ds e/; forj.k ij vk/kkfjr gS  
¼d½ fLFkj izkoLFkk % Bksl vf/k”kks’kd LraHk ;k o.kZ ysf[kdh i=     ¼[k½ xfreku izkoLFkk % dksbZ nzo ;k xSl 
LRkaHk o.kZysf[kdh ;k dkWye dzksesVksxzkQh & 
 ;g ,d vf/k”kks’k.k o.kZysf[kdh fof/k gS 
 izd̀fr esa vR;ar lw{e ek=k esa ik;s tkus okys rRoksa ds “kks/ku esa mi;ksxh fof/k gSA  
 v”kqf};ksa ds jklk;fud la?kVu esa de fHkUurk gksrh gS vr% bl fof/k }kjk ?kVdksa dh igpku vklku jgrh gSA    
 LraHk o.kZysf[kdh ,d csyukdkj dkap dh uyh vFkkZr C;wjsV tSlk midj.k gksrk gS  
 LraHk ;k dkWye esa mfpr vf/k”kks’kd inkFkZ dk isLV cukdj Hkj fn;k tkrk gSA 
 vf/k”kks’kd inkFkZ % ,syqfeuk] flfydk tSy] dSfY”k;e dkcksZusV] LVkWpZ] lsY;qyksl bR;kfnA 
 ?kVdksa ;qDRk feJ.k dks fdz;kfofgu mfpr foyk;d@fu{kkyd ds lkFk ?kksydj LRkaHk esa Mkyrs gSA 
 ?kVdksa ds fHkUu&fHkUu vf/k”kks’k.k {kerk ds vk/kkj ij lHkh vo;o i`Fkd dj fy;s tkrs gSA 
 /kkrqvksa ds mi;ksx %&  

Al ds mi;ksx & osfYMx dk;Z esa vipk;d] gYdh feJkrq cukus esa] pkWdysV flxjsV vkfn ds jsij cukus esa] MLV dk mi;ksx isaV]jksxu 
esa]pkyd rkj esa] eksVj Mk;useksa esa dkWby cukus esa] dzksfe;e o eSfXut ds fu’d’kZ.k esaA 

Cu ds mi;ksx & dkWij IysV] dSyksjh ekih] fo|qr rkj] lksus pkanh ds vkHkw’k.kksa dks dBksj cukus esa] doduk”kh CuSO4 feJkrq¼ihry[Cu+Zn] 
dkalk[Cu+Sn] ½  
Zn ds mi;ksx & xksYM o pkanh ds fu’d’kZ.k esa] tLrhd`r¼xsYosukbTM½ ykSgk cukus esa] cSVfj;ka]feJkrq] teZu flYoj [Cu+Zn+Ni] 

Fe ds mi;ksx & <yoka ykSgk e”khuh iwtZsa ikbi]jsYos Lyhij] fiVoka ykSgk ls rkj d`f’k;a=] LVhy feJ/kkrq]dhys 

bLikr ;k LVhy ds izdkj o mi;ksfxrk 
uke la?kVu mi;ksfxrk 

LVSu ySl LVhy Fe + Cr + Ni + C vkWVkseksckby iqtZZs] crZu] lkbfdy CySM] ?kfM;ksa ds dsl 
fudy LVhy Fe  + Ni + C ok;q;ku ds iqtsZ] fx;j] rkj] fMªfyax leku 
bUokj Fe + Ni  isaMwye] ekid ;a=] ehVj Ldsy fuekZ.k 
VaxLVu LVhy Fe + W + C mPp nkc ij dkVus okys vkStkj 
eSxuht LVhy Fe + Mn + C etcwr frtkSjh] jsYos ykbu fuekZ.k 
dzkse LVhy Fe + Cr  fc;fjax] dkVus dh jsrh]  

 

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 
vfrfjDr fcanq %  

• Xkkyd % v/kk=h dks gVkus ds fy;sa iz;qDr inkFkZ xkyd ;k IyDl dgykrs gSA tSls (FeO) dsfy, xkyd flfydk(SiO2)  
• /kkrqey % vxyuh; v”kqf};ka(FeO), xkyd(SiO2) ls fdz;k dj xyuh; flfydsV (FeSiO3) v”kqf};ksa esa cny tkrh gS 

v/kk=h@vxyuh; v”kqf};ka + xkyd ;k IyDl  → /kkrqey@Lysx@dhV¼gYds xyuh; /kkrq flfydsV o QkWLQsV½ 

• dkWij eSV % dkWij ikbjkbV dks flfydk ds lkFk xeZ dj flfydsV¼/kkrqey½ i`Fkd djus ds ckn cpk “ks’k feJ.k 
• dkcZu ;k dksd dh vipk;h izd`fr   

C  + O2  →   CO2          ;   vfHk0 esa ΔS0  ≈ 0           vr% ΔG0  dk eku yxHkx fLFkj jgrk gSA    
2C  + O2  →   2CO       ;   vfHk0 esa ΔS0   =  +ve     vr% ΔG0  dk eku rki esa o`f} ds lkFk&lkFk _.kkRed gksrk tk;sxkA             
2CO  + O2  →   2CO2   ;  vfHk0 esa ΔS0   =  -ve      vr% ΔG0 = ΔH0 - TΔS0     esa rki c<us ls TΔS0  > ΔH0  ds lkFk&lkFk ΔG0  dk 
eku c<rk tk;sxkA vr% Li’V gS fd CO , 983 K ls fuEu rki ij tcfd 983 K ls mPp rki ij dkcZu ,d vPNk vipk;d gSA         
Note : /kkrq vkWDlkbMksa ds fojpu esa dk ΔG0 eku rki ij fuHkZj djrk gS vr% ;g vfHkfdz;kvksa ds fy, rkidze fu/kkZjd dkjd gS   

ftu vfHkfdz;k esa C / CO  }kjk vip;u Lor% izofrZr gSA 
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 
 
 


