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fo|qrjlk;u 

1. [k.M (A) : xSYosfud lsy] bldk izn'kZu o yo.k lsrq 
1.1. ifjp; %  

 vk/kqfud lekt esa cSVfj;k¡ loZ=k gSA ;s gekjs vkVkseksckbyksa dks pykus ds fy;s fo|qr /kkjk iznku djrh gS rFkk dbZ mRiknksa 

tSls dsYdqysVj] islesdj] fMthVy ?kfM;ksa] jsfM;ksa rFkk Vsi fjdkMjksa dks 'kfDr iznku djrh gSA  

 fo|qr jlk;u] jlk;u foKku dk og {kS=k gS tks fd jlk;u o fo|qr ÅtkZ ds vUrj :ikUrj.k ls lacaf/kr gSaA cSVjh] ,d 

fo|qr jlk;fud rkR{kf.kd lsy gS tks dh jklk;fud rFkk fo|qr ÅtkZ] dk vUrj :ikUrj.k djus okyk midj.k gSA cSVjh] 

Lor% jklk;fud vfHkfØ;k }kjk mRlftZr ÅtkZ xzg.k djrh gS rFkk mls fo|qr mRiknu ds fy;s ç;qDr djrh gSA  

 fo|qrjklk;fud lsy %  

 ;g jklk;fud ÅtkZ dks fo|qr ÅtkZ esa :ikUrfjr djus ds fy;s ,d midj.k gSA  

 

   fo|qrjklk;fud lsy nks izdkj ds gksrs gSa 

       
 
 

    xSYosfud lsy ;k oksYVhd lsy        fo|qr vi?kVuh; lsy  

  ,d Lor% jklk;fud vfHkfØ;k     fo|qr /kkjk }kjk ,d vLor% vfHkfØ;k  

    fo|qr /kkjk mRiUu djrh gSA                    lEiUu gksrh gSA  
 

 ;s nksuksa izdkj ds lsy ,d nqljs ds foijhr izd`fr ds gSaA 

1.2. fuekZ.k@dk;Zdkjh fl)kar   

 tc ,d /kkrq i=k dks fo|qr vi?kV~; esa j[kk tkrk gS rks ra=k esa vkWDlhdj.k rFkk vip;u lkFk lkFk gksrs gSaA bl 

dkj.k /kkrq izkoLFkk o nzo izkoLFkk ds e/; foHkokarj gksrk gSA  

 /kkrq i=kksa dks rkj ¼ux.; izfrjks/k dk½ }kjk tksMus ij /kkjk rc rd cgrh gS tc rd /kkrq izkoLFkk o nzo izkoLFkk ds 

e/; foHkokarj cuk jgrk gSA 

I. ,uksM++ % dqN /kkrq,sa] tks fd fØ;k'khy gksrh gSa] fd foy;u voLFkk esa tkus dh izof̀r ik;h tkrh gS] tc budks buds 

 vk;uksa vFkok buds yo.k foy;uksa ds lEidZ esa j[kk tkrk gSA 

 mnkgj.k ds fy;s :  Zn NM+ dks ZnSO4 foy;u esa j[kk tkrk gSA 

        

      fp=k : 1            fp=k : 2    fp=k : 3 

 Zn ijek.kq vFkok /kkrq ijek.kq] Zn+2 cukus ds fy;s foy;u esa xfr djrs gSA dqN le; i'pkr~ fuEufyf[kr lkE; 

LFkkfir gks tk,xkA  Zn(s) 
 
Zn2+ +2e–  

 NM+ ij i;kZIr _.kkRed vkos'k ,d=k gks tk,xk tks fd vfrfjDr ftad vk;uksa dks foy;u esa tkus ugh nsxk vFkkZr~ 

foy;u Zn2+ vk;uksa ls lar`Ir gks tk,xkA 
 

 foy;u dk vfrfjDr /kukRed vkos'k _.kkRed vkosf'kr NM ds pkjksa vkSj vf/kd lkfUnzr gksxkA  

 ,d fo|qr nksgjh ijr ra=k esa mRiUu gksrh gS vkSj blfy;s NM+ rFkk foy;u ds e/; ,d foHkokUrj mRiUu gks tkrk gS 

ftls bySDVªksM foHko dgrs gSaA ;g bySDVªksM ,uksM+ dgykrk gSA  
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 ,uksM+ ij vkWDlhdj.k gksrk gS (bysDVªkWu dk eqDr gksuk).  

 ;g bysDVªkWu ds L=kksr dh rjg O;ogkj djrk gSA  

 ;g _.kkRed /kzqork dk gksrk gS .       

 bySDVªksM foHko 2Zn(s)/Zn (aq)
E   }kjk n'kkZ;k tkrk gSA 

II. dSFkksM++ % 

                   
       fp=k : 1             fp=k : 2    fp=k : 3 

 dqN /kkrqvksa (Cu, Ag, Au vkfn) esa foijhr izo`fr ik;h tkrh gS vFkkZr~ tc budks] buds tyh; vk;uksa ds lEidZ esa 

j[kk tkrk gS rc foy;u esa ls vk;u] /kkrq NM+ ij fu{ksfir gks tk;sxsA fuEufyf[kr lkE; LFkkfir gksxk % 

     Cu2+ +2e–  Cu(s).  

 vr% NM+ esa bysDVªkWu dh deh gksxh ¼/kukRed vkos'k½A    

 bl /kukosf'kr NM+ ds pkjksa vksj vfrfjDr _.kkos'k gksxk rFkk ;g nksgjh ijr cuk,sxk] fudk; esa ,d fo|qr nksgjh 

ijr fodflr gksxh rFkk NM rFkk foy;u ds e/; ,d foHkokUrj mRiUu gksxk ftls bySDVªksM foHko ls dgrs gSaA bls 

dSFkskM+ dgk tk,xkA 

 dSFkksM++ ij vip;u gksxk (e– dks xzg.k djuk)  

 ;g bysDVªkWu xzkgh (sink) ds :i esa O;ogkj djrk gSA  

 /kukRed /kzqork izkIr gksxh  

 buds bySDVªksM foHko dks : 2Cu (aq)/Cu(s)
E   n'kkZ;k tkrk gSA 

 ,suksM %+  







j[krk g SAUg_.kkRed fpd ht ks

g SA fudyrskWubysDV ªl sktg ¡

 g ksrk g SAUuk i zØe lEi vkWDlhdj.ktg ¡

  dSFkksM+ %+  







j[krk g SAUg/kukRed fpd ht ks

 g SAg ksr sDrq ç;kWubysDV ªktg ¡

 g ksrk g SAu i zØe lEi Uu vip;ktg ¡

 

1.3. lsy dh cukoV % 

 ;g nks v)Z&lsy j[krk gSa] izR;sd esa ,d chdj gksrk gS ftlesa ,d /kkrq iV~Vhdk gksrh gS tks dh buds vk;uksa ds 

tyh; foy;u esas Mwch jgrh gSA 

 /kkrq iV~Vhdk dks bySDVªksM dgk tkrk gS rFkk ,d pkydrk rkj }kjk mUgsa tksM+k tkrk gS 

 ,d yo.k lsrq }kjk nksuksa foy;uksa dks tksMk tkrk gSA         

 i`Fkd bySDVªksMksa ij vkWDlhdj.k rFkk vip;u v)Z&vfHkfØ;k,¡ gksrh gS rFkk rkj esa ls fo|qr&/kkjk izokfgr gksrh gSA 
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yo.k lsrq ds fy, fo|qr&vi?kV~; dk p;u %  

 yo.k lsrq esa fo|qr vi?kV~; bl izdkj dk gksuk pkfg, fd oS|qr {ks=k  esa blds /kuk;u dk osx blds _.kk;u ds 

osx ds cjkcj gksA  

 ftlds fy;s vk;u ds vkos'k yxHkx cjkcj gksus pkfg,A ¼/kuk;u dh LFkkukUrfjr la[;k = _.kk;u dh LFkkukUrfjr 

la[;k vFkok /kuk;u dh xfr'khyrk = _.kk;u dh xfr'khyrk½  

 yo.k lsrq ds oS|qr vi?kV~; ds fy, KCl dks lkekU;r izkFkfedrk nh tkrh gS ysfdu KNO3 vFkok NH4NO3 dks Hkh 

iz;qDr dj ldrs gSaA 

 ;fn ,d lsy esa Ag+, Hg2
2+ , Pb2+, T+ vk;u mifLFkr gksrs gS] rc yo.k lsrq esa KCl dks ç;qDr ugha djrs gS 

D;ksafd ufydk ds eq[k ij  AgCl, Hg2Cl2, PbCl2 o TlCl ds vo{ksiksa dk fuekZ.k gks ldrk gS tks vk;uksa dh xfr dks 

çfrcfU/kr dj fØ;kfofèk dks can dj nsxkA 

yo.k lsrq ds dk;Z % 

 yo.k lsrq ,d U-vkd`fr okyh izrhiu ufydk V~;wc gksrh gSa tks ,d vfØ; fo|qrvi?kV~; okyh ,d tSyh ds leku 

ijr j[krh gSA  

 ifjiFk dks iw.kZ djus ds fy, ;g nks v)Z lsy ds foy;u dks tksM+rk gSA  

 ;g nzo tD'kau foHko dks fuEure djrk gSA nks nzoksa ds tD'kau ¼laf/k½ ds chp mRiUu foHkokUrj dks nzoµnzo laf/k 

foHko dgrs gSA 

 ;g foy;u dh fo|qr mnklhurk cuk;s j[krk gS rkfd fo|qr /kkjk dk yxkrkj izokg gksrk jgsaA  

 ^yo.k lsrq esa fy;s x;s K+ rFkk NO3
– vk;uks ds leku osx vFkok leku xfr'khyrk ds dkj.k ,uksM+hd vkWDlhdj.k 

Hkkx rFkk dSFkksfMd  vip;u Hkkx dh fo|qr mnklhurk ,d lkFk jgrh gSA 

 ;fn yo.k lsrq gVk fn;k tk, rks oksYVrk fxjdj 'kwU; gks tkrh gSA  

 foy;u esa vfØ; fo|qr &vi?kV~; ds vk;u nwljs vk;uksa ds lkFk fØ;k ugh djrs gS] rFkk bySDVªksMksa ij vk;u u rks 

vkWDlhd`r vkSj uk gh vipf;r gksrs gSA 

 lkekU;r% V~;wc dks ,d çkd`frd fo|qr vi?kV~; tks _.kkRed@/kuk;fud Hkkx ds lkFk ljU/kz Iyx ¼gV eq[k ij½ ds 

lkFk vxjµvxj dh pw.kZ ds lkFk Hkjk tkrk gSaA  

 ;g nks fo|qr vi?kVuh; foy;uksa dks ;kaf=kdh :i ls fefJr gksus ls jksdrk gSA 
 

 nzo nzo taD'ku foHko % tc nzo ,d nwljs ds lkFk lEidZ djrs gS rks nks foy;uksa ¼vfHkfØ;k dh izxfr ds nkSjku½ ds 

chp foHkokaUrj mRiUu gksrk gSA 

xSYosfud lsy ds fy, laf{kIr izn'kZu %  

 ,d fo|qr jklk;fud lsy dks cukus ds fy, nks v)Z lsy dh vko';drk gksrh gS] tks fd dqN fu;eksa }kjk iznf'kZr 

fd;k tk ldrk gSA 

 ,uksM+ v)Z&lsy dks ges'kk ck¡;h vksj fy[kk tkrk gS blds i'pkr dSFkksM+ v)Z lsy dks nk¡;h vksj fy[kk tkrk gS 

 ,d m/okZ/kj js[kk }kjk nks voLFkkvksa ¼inkFkZ dh voLFkk½ dk iF̀kDdj.k fd;k tkrk gSA

 leku izkoLFkk esa mifLFkr fofHkUu inkFkksZ dks dksek ¼,½ ds iz;ksx }kjk iznf'kZr djrs gSA  

 nks cMh lkekukUrj js[kkvksa (||) }kjk yo.k lsrq dks iznf'kZr fd;k tkrk gS 

 inkFkZ ds egRoiw.kZ vfHky{k.k tSls xSl dk nkc] vk;uks dh lkUnzrk bR;kfn inkFkZ dks fy[kus ds rqjUr i'pkr~ dks"Bd 

esa bafxr djrs gSA  

 ,d xSl bySDVªksM ds fy, dSFkksM+ dh fLFkfr esa bySDVªksM ds iwoZ rFkk ,uksM++ ds fy, bySDVªksM ds i'pkr xSl dks bafxr 

fd;k tkrk gS  (vFkkZr Pt H2 / H+ vFkok H+ /H2 Pt) 
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Solved Example 

Example 1. fuEu vfHkfØ;k ds fy, laf{kIr fpfUgr lSy lehdj.k fyf[k, \ 

  Sn2+(aq) + 2Ag+(aq)  Sn4+(aq) + 2Ag(s)   
gy-  lSy tks fd ,d IysfVue rkj j[krk gSa dks Sn+2 foy;u esa Mqcks;k tkrk gS rFkk ,d Ag+ foy;u esa ,d 

 flYoj dsFkksM+ dks Mqcks;k tkrk gS blfy, Pt(s) | Sn2+(aq), Sn4+ (aq) || Ag+
 (aq) | Ag(s). 

 

Example 2. bySDVªksM vfHkfØ;k fyf[k, rFkk fuEu lSyksa ds fy, ifj.kkeh lSy vfHkfØ;k fyf[k,A izR;sd lSy esa dkSulk 

 bySDVªksM /kukRed fljk ¼'khZ"k½ gksxk \ 

  (a) Zn | Zn2+ || Br–, Br2 | Pt    (b) Cr| Cr3+ || I–, I2 | Pt  

  (c) Pt | H2, H+ || Cu2+ | Cu   (d) Cd | Cd2+ || Cl–, AgCl | Ag 

gy-  (a) vkDlhdj.k v)Z lSy vfHkfØ;k,  Zn  Zn2+
 + 2e–

 

   vip;u v)Z lSy vfHkfØ;k,  Br2 + 2e–  2Br– 

  dqy lSy vfHkfØ;k  Zn + Br2   Zn2+ + 2Br–  (/kukRed 'kh"kZ : dsFkksM+ Pt) 

  (b) vkWDlhdj.k v)Z vfHkfØ;k, [Cr   Cr3+ + 3e–] × 2  

  vip;u v)Z vfHkfØ;k,  [I2 + 2e–   2I–] × 3  

  ifj.kkeh lSy vfHkfØ;k  2Cr + 3I2  2Cr3+ + 6I–  (/kukRed 'kh"kZ : dsFkksM+ Pt) 

   (c) vkWDlhdj.k v)Z vfHkfØ;k H2  2H+ + 2e– 

  vip;u v)Z vfHkfØ;k,  Cu2+
 + 2e–   Cu 

  ifj.kkeh lSy vfHkfØ;k  H2 + Cu2+   Cu + 2H+ (/kukRed 'kh"kZ : dsFkksM+ Cu) 

  (d) vkWDlhdj.k v)Z vfHkfØ;k, Cd   Cd2+ + 2e–  

  vip;u v)Z vfHkfØ;k,  [AgCl + e–   Ag + Cl–] × 2  

  ifj.kkeh lSy vfHkfØ;k    Cd + 2AgCl    Cd2+ + 2Ag + 2Cl   (/kukRed 'kh"kZ : dsFkksM+ Ag) 
 

2. [k.M (B) : oS|qrjlk;fud Js.kh o blds vuqiz;ksx 

2.1. bySDVªksM foHko % 

 og çsjd cy tks ,uksM+ ls _.kkosf'kr bySDVªksuksa  dks nwj /kDdk nsrk gS rFkk dSFkksM+ dh vksj [khaprk gSa ,d fo|qr foHko gS] 

tks fo|qr okgd cy dgykrk gS lkFk gh bls lsy&foHko vFkok lsy&oksYVst Hkh dgk tkrk gSaA bldh bdkbZ oksYV esa gSaA 

 /kkrq bySDVªksM rFkk foy;u esa  blds vk;uksa ds e/; foHkokUrj bySDVªksM foHko dgykrk gSA 

 bySDVªksM foHko fuEu ij fuHkZj djrk gS :  

 foy;u dh lkUnzrk ij      

 /kkrq dh izd`fr ij  

 fo|qr vi?kV~; dh izd`fr ij    

 nkc rki ifjfLFkfr ij 

 fdlh fuf'pr rki ij  rFkk 1 ckj nkc o 1 M lkUnzrk ij foy;u ds vk;uksa rFkk /kkrq bySDVªksMks ds chp mRiUu 

foHkokUrj dks ekud bySDVªksM foHko dgk tkrk gSA 

 
vkWDlhdj.k foHko (O.P.) vip;u foHko (R.P.) 

vkWDlhdj.k v)ZvfHkfØ;k ds fy, bySDVªksM foHko vip;u v)Z vfHkfØ;k ds fy, bySDVªksM foHko 

vkWDlhd`r gksus dh izo`fr vipf;r gksus dh izo`fr 

vkWDlhdj.k foHko (OP) ftruk vf/kd gksxk vkWDlhd`r 

gksus dh izo`fr Hkh vf/kd gksxhA 

vip;u foHko (RP) ftruk vf/kd gksxk vipf;r 

gksus dh izo`fr Hkh vf/kd gksxhA 
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 bySDVªksM ds izdkj ekud ifjfLFkfr esa bySDVªksM vfHkfØ;k izn'kZu 

1 
/kkrq bySDVªksM 

(Zn bySDVªksM, Cu bySDVªksM vkfn) 

vip;u : Zn2+ + 2e–   Zn(s) 2 / ( )
o

Zn Zn s
E ( SRP) 

vkWDlhdj.k : Zn(s)   Zn2+ + 2e– 2( )/ 
o

Zn s Zn
E (SOP) 

2 gkbMªkstu ijkWDlkbM+ bySDVªksM 
vip;u : 2e– + 2H+ + H2O2  2H2O 

2 2 2/
o
H O H OE  

vkWDlhdj.k : H2O2 O2 + 2H+ + 2e– 
2 2 2/

o
H O OE  

3 jsMkWDl bySDVªksM vip;u : MnO4
–  + 8H+ + 5e–   Mn2+ + 4H2O 2

4 / 
o

MnO Mn
E  

4 /kkrq /kkrq  yo.k vfoys; bySDVªksM 
vip;u : AgCl(s) + e–   Ag(s) + Cl– 

( )/ ( )/ 
o

AgCl s Ag s Cl
E  

vkWDlhdj.k : Ag(s) +Cl– AgCl(s) + e– 
( )/ ( )/ 

o

Ag s AgCl s Cl
E  

  

2.2. lUnHkZ bySDVªksM % 

 ,d ,dy bysDVªksM dk foHko Kkr ugha fd;k tk ldrk gS rFkk ,d lUnHkZ bysDVªksM dks iz;qDr dj nks bysDVªksMkssa ds 

chp foHkokUrj lUnHkZ bysDVªksM ;FkkZFkrk iwoZd ekfir dj ldrs gSaA 

 ,d bySDVªksM dks lanHkZ bysDVªksM ekudj nwljs bysDVªksMksa ds fy, lUnHkZ bysDVªksM ds lUnHkZ esa bysDVªksM foHko Kkr djrs gSaA 

 ekud gkbMªkstu bysDVªksM (SHE) ekud lEcfU/kr bysDVªksM ds :i esa fy;k tkrk gSaA bl bysDVªksM foHko dks 0.0 

oksYV ds :i esa fy;k tkrk gSA 

 ekud gkbMªkstu foHko (SHE) tks IysfVue bySDVªksM  dks j[krk gS o H2 xSl o ekud voLFkk fLFkfr (1 atm H2 

xSl, 1 M H+ (aq)) ij tyh; H+ vk;u ds lEidZ esa gksrk gSA 

  2H+(aq, 1M) + 2e–H2(g, 1 atm)   E° = 0 V 

  H2(g, 1atm)2H+ (aq, 1M) + 2e–     E° = 0 V 

2.3. lsy&foHko % 

 nks v)Z lsy vfHkfØ;kvksa ¼vkWDlhdj.k v)Zlsy  rFkk vip;u v)Z lsy½ ds bySDVªksM foHko esa vUrj dks lsy ds fo-

ok-cy vFkok lsy foHko ds :i esa tkuk tkrk gSA 

 nks v)Z lsy tks lsy esa j[ks tkrs gSa] ds bySDVªksM foHko ds eku ls lsy fo- ok- cy vFkok lsy foHko ifjdfyr fd;k 

tk ldrk gSA fuEu rhu fof/k;ksa dks iz;qDr  fd;k tkrk gS& 

 tc ,uksM+ dk vkWDlhdj.k foHko rFkk dSFkksM+ dk vip;u foHko dke esa fy;k tkrk gSA 

 E°lsy = ,uksM+ dk vkWDlhdj.k foHko + dSFkksM+ dk vip;u foHko = E°vkWDlhdj.k (,uksM+) + E°vip;u(dSFkksM+) 

 tc nksuksa bySDVªksMksa dk vip;u foHko dke esa fy;k tkrk gks % 

 E°lsy = dSFkksM+ dk vip;u foHko– ,uksM+ dk vip;u foHko = E°dSFkksM+
 – E°,uksM+ ¼nksuksa vip;u foHko gSaA½  

 tc nksuksa bySDVªksMks dk vkWDlhdj.k foHko dke esa fy;k tkrk gks 

 E°lsy = ,uksM+ dk vkWDlhdj.k foHko – dSFkksM+ dk vkWDlhdj.k foHko = E°ox(,uksM+) – E°ox(dSFkksM+)  

 ekud lsy foHko E° og lsy foHko gSa tc vfHkdkjd o mRikn nksuksa mudh ekud voLFkkvksa esa gks&foys; 1 M 

lkUnzrk ij xSl 1 atm nkc ij] Bksl rFkk nzo 'kq) :i esa] lkFk gh lkekU;rk bu lHkh ds fy, rki gSA  
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Zn 

SO4
2– 

Zn2+ 

H2O2 

Cl– N+ 

H3O
+ 

H2 
H2O2 

Cl– 

Pt 

H2 
ços'k 

Zn2+ | Zn v)Z lSy ds lSy foHko ds fy, 

,d xsYosfud lSyA 

xsYosuksehVj 

yo.k fczt 

,suksM dSFkksM 

 E°lsy ,d vek=kkRed (ek=kkLorU=k) xq.k/keZ gksrk gS blfy, fdlh la[;k }kjk lsy vfHkfØ;k dks xq.kk@Hkkx nsus ij 

E°lsy lsy ugha cnysxkA 

bySDVªksM foHko dk ifjdyu 

 
   ,uksM+ ij         dSFkksM++ ij 

  H2(g)  2H+ + 2e–         2H+ + 2e– 

 
H2(g)  

  vkWDlhdj.k foHko O.P. =
2 ( ) / ( .)H g H aq

E        vip;u foHko (R.P.) 
2/ ( )H H g

E  = RP 

  ekud voLFkk ij          ekud voLFkk ij  

    
2( )/ ( .)

o

H g H aq
E  = SOP     

2/ ( )
o

H H g
E  = SRP 

 
 

 

 SHE ds fy, lHkh rki ij lEcfU/kr foHko 'kwU; fy;k tkrk gS 

 SOP = – SRP = 0, SHE ds fy;s  

 fdlh nwljs bySDVªksM ds fy, ekud foHko ifjdfyr djus ds fy, ,d lsy 

dks ekud gkbMªkstu bySDVªksM (SHE) ds lkFk ;qfXer fd;k tkrk gS rFkk 

blds foHko dks ekik tkrk gS tks fd ml bySDVªksM ds bySDVªksM foHko dk 

eku nsrh gSA 

 ,uksM+     :    ftad bySDVªksM                                

 dSFkksM+      :  SHE     

 lsy          :       ftad bySDVªksM || SHE     

 lsy foHko  :    Elsy = 
2/ ( )H H g

E  – E°Zn2+/Zn = 0.76 V 

   (298 K ij iz;ksxkRed :i ls)     

 vr% EºZn2+/Zn = – 0.76 V (SRP)                 

 EºZn/Zn2+(aq) = 0.76 V(SOP)    

 blfy,, H2 ds lanHkZ esa Zn dh vkWDlhd`r gksus  dh izo`fr vfèkd gksrh gSA blh izdkj 298 K ij dbZ vU; 

bySDVªksMks ds fy, vip;u foHko (SRP) ifjdfyr fd;k tk ldrk gS rFkk ,d c<+rs gq, Øe esa O;ofLFkr fd;k 

tkrk gS ftls fo|qr jlk;fud Js.kh dgk tkrk gSA 
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fo|qr jklk;fud Js.kh 

 

bySDVªksM vfHkfØ;k  SRP (298 K ij) 

 

*Li Li+ + e–  Li(s) – 3.05 V 

K K+ + e– K (s) – 2.93 V 

Ba 

Ca Ca+2 + 2e–  Ca(s) – 2.87 V 

Na Na+ + e–  Na(s) – 2.71 V 

Mg Mg+2 + 2e– Mg(s) – 2.37 V 

Al 

* oS|qr vi?kV ~;  (H2O) H2O(l) + e–  1
2

H2 + OH– – 0.828 V 

*Zn Zn+2 + 2e–  Zn(s) – 0.76 V 

Cr Cr+3 + 3e– Cr(s) – 0.74 V 

*Fe Fe2+ + 2e-  Fe – 0.44 V 

Cd Cd+2 +2e–   Cd(s) – 0.40 V 

Co 

Ni Ni+2 + 2e– Ni(s) – 0.24 V 

Sn Sn+2 + 2e–  Sn(s) – 0.14 V 

Pb Pb+2 + 2e–  Pb(s) – 0.13 V 

*H2 2H+ + 2e– H2(g) 0.00 V 

Cu Cu2+ + 2e–   Cu(s) 0.34 V 

2 

Fe Fe3+ + e–  Fe2+ 0.77 V 

Hg Hg2
2+ + 2e-  Hg(l) 0.79 V 

Ag Ag+ + e–  Ag  

Hg Hg2+ Hg(l)  

Br2 Br2 + 2e– 2Br– 1.06 V 

* fo|qr vi?kV~; 1
2

O2 + 2H+ + 2e–   H2O() 1.23 V 

* Cr2O7
2– + 14H+ + 6e–   2Cr+3 + 7H2O 1.33 V 

* Cl2 Cl2 +2e–   2 Cl– 1.36 V 

* MnO4
–  + 8H+ + 5e–  Mn2+ + 4H2O 1.51 V 

* F2 + 2e–    2F– 2.87 V 
 

Solved Examples 

Example 1. fuEufyf[kr lSy dk 298 K ij EºlSy Kkr dhft,s] Zn(s) / ZnSO4(aq) || CuSO4(aq) / Cu(s)  

  fn;k x;k gS fd EºZn/Zn2+(aq) = 0.76 V ; EºCu(s) / Cu2+(aq) = – 0.34 V  

gy-  EºlSy = (S.R.P)dSFkksM+ – (S.R.P),uksM+ = 0.34 – (– 0.76) = 1.1 V  

Example 2. fuEu lSy fn;k x;k gS]  Ag AgCl(s) | NaCl (0.05 M) || Ag NO3 (0.30) | Ag  

  (a) ,uksM+ ij gksus okyh v)Z vfHkfØ;k fyf[k,A   

  (b) dSFkksM+ ij gksus okyh v)Z vfHkfØ;k fyf[k,A  

  (c) vfHkfØ;k ds fy, ifj.kkeh vk;fud vfHkfØ;k fyf[k,A  

  (d) 25°C ij E°lSy ifjdfyr dhft,A 

  (e) fy[ks vuqlkj] D;k lSy vfHkfØ;k Lor% gksrh gS \  

  (fn;k gS E°AgCl,Cl = + 0.22 oksYV); 
/

º Ag Ag
E  = + 0.80 oksYV) 

gy-  (a) LHS bySDVªksM ,uksM+ gSa rFkk v)Z&vfHkfØ;k vkWDlhdj.k dh gSA 

    Ag+ + Cl– AgCl(s) + e–   ... (i)  

  (b) RHS bySDVªksM dSFkksM++ gSa rFkk v)Z&vfHkfØ;k vip;u dh gSA 

    Ag + e Ag(s)      ... (ii)  

  (c) lehdj.k (i) rFkk (ii) ls lSy vfHkfØ;k : Cl– (0.05 M) + Ag+ (0.30 M)   AgCl(s) gSA 

  (d) E°lSy = E°right – E°left  = (0.80 – 0.22 volt = 0.58 volt 

  (e) gk¡ fo-ok-cy /kukRed gS] vfHkfØ;k lSy vfHkfØ;k esa fy[ks vuqlkj Lor% gksxhA 
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3.  [k.M (C) : G dh vo/kkj.kk 

3.1. lsy&vfHkfØ;k ds fy, fxCl eqDr ÅtkZ ifjorZu % 

 eqDr ÅtkZ ifjorZu G ¼jlk;u m"ekxfrdh jk'kh½ rFkk lsy foHko E ¼,d fo|qr jlk;fud ek=kk½ nksuks ,d 

jklk;fud vfHkfØ;k ds çsjd cy dks ekfir djrs gSaA 

 G rFkk E ds eku lh/ks lekuqikrh rFkk fuEu lehdj.k }kjk lEcfU/kr gksrs gSaA 

  G = –nFE 

 tgk¡  n = vfHkfØ;k esa LFkkukUrfjr e– eksyks dh la[;k gS 

  F = QSjkMs fu;rkad = 96485 C/mole e–  96500  C/mole e– 


 fn;s x;s ¼nks½ bySDVªksMksa dh lgk;rk ls vKkr bySDVªksM ds bySDVªksM foHko dk ifjdyu %  

 fn;s x;s bySDVªksMksa ij dqN chtxf.krh; fof/k;ksa dh lgk;rk ls 3rd bySDVªksM dh vfHkfØ;k izkIr dhft,A

 rc Ist rFkk 2nd vfHkfØ;kvksa ds fy;sGº ds dqN chtxf.krh; vkWijs'ku dh lgk;rk ls 3rd vfHkfØ;k dh G° 

ifjdfyr dhft,A 

 vKkr E.Pifjdfyr djus ds fy;s Gº = –nF Eºelec iz;qDr dhft,A 

 Eºlsy ek=kkRed Lora=k xq.k/keZ gS ;fn fdlh la[;k }kjk ge bySDVªksM vfHkfØ;k dks xq.kk@Hkkx djrs gS rks Eºlsy eku 

ifjofrZr ugha gksxkA 

 vFkkZr~   Zn2+ + 2e–  Zn(s)   E° = – 0.76 V 

 2 ds }kjk xq.kk djus ij  

   2Zn2+ + 4e–  2Zn(s)  E° = – 0.76 V (leku jgrk gS) 

Solved Example 

Example 1. fn;k x;k gS % fd EºCu2+/Cu = 0.337 V rFkk EºCu+ /Cu2+ = – 0.153 V. rc EºCu+/Cu ifjdfyr dhft, \  

gy-  (i)  Cu2+ + 2e– Cu  G1 

  (ii)  Cu+  Cu2+ + e– G2 

  tksM+us ds i'pkr~ Cu++ e–    Cu 

   G1 + G2 = G3
    

   –2F 0
1E – F 0

2E  = – F 0
3E  

   E3 = 2 0
1E  + 0

2E  = 2 × 0.337 – 0.153 

   = 0.674 – 0.153 = 0.521 V 
 

Example 2. 2
4

0
/Mn MnOE   = –1.51 V  ; 2

2

0
/MnO MnE  = + 1.23 V  

  
4 2

0
/MnO MnOE  = ?   (lHkh vEyh; ek/;e esa) 

gy-  4H2O + Mn2+  Mn 4O + 8H+ + 5e–  G1 

  (i) Mn 4O  + 8H+ + 5e–  4H2O + Mn2+  –G1 

      2e– + MnO2 + 4H+   Mn2+ + 2H2O   G2 

  (ii) 2H2O + Mn2+   MnO2 + 4H+ + 2e–  –G2 

  (iii) 4H+ + Mn 4O  + 3e– MnO2 + 2H2O G3 

  (i) + (ii) = (iii) 

  G3 = – G1 – G2 

  –3E3F = 5 0
1E F + 2 0

2E F 

  E = 1 2[5 2 ]

3

E E 
 =

[5( 1.51) 2(1.23)]

3

  
 = 

[ 7.55 2.46]

3

  
 = 

5.09

3


= 1.69 V  

Example 3.  D;k Fe2+ fo"kekuqikrhd`r gksrk gS] vFkok ugha \   

  

gy-  bls ysVhej js[kkfp=k dgk tkrk gS nk;ha iztkfr (species) vk;u dh S.R.P ck¡;h iztkfr ds SRP ls vf/kd 

 gksrk gS] rc fo"kekuqikrhdj.k gksxkA 
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4.  [k.M (D) : uuZLV lehdj.k o blds vuqiz;ksx ¼lkUnzrk lsy lfgr½ 

4.1. uuZLV lehdj.k (Nernst Equation) : 
 lsy foHko rkieku rFkk vfHkfØ;k feJ.k ds laxBu ij fuHkZj djrk gSA  

 ;g foys; dh lkUnzrk rFkk ;fn dksbZ xSl gS rks mlds nkc ij fuHkZj djrk gSA  

 Å"ekxfrdh; :i ls lkUnzrk ij bldh fuHkZjrk dks O;qRiUu fd;k tk ldrk gSA  

  Å"ekxfrdh; ls  G = G° + RT ln Q 

  – nFE = – nFE° + 2.303 R T log Q 

  E = E° –
2.303RT

nF
 log Q 

  fn;k gqvk gS % T = 298 K ,  R = 8.314 J/mol K,  F = 96500 C 

  vc ge ikrs gSa] E = E° –
0.059

n
  log Q 

  tgk¡ % n = LFkkukUrfjr bySDVªkWu dh la[;k (vfHkfØ;k xq.kkad) , Q = vfHkfØ;k HkkxQy 

 vekudh; ifjfLFkfr;ksa ds vUrxZr lsy foHko ifjdfyr djus ds fy, uuZLV lehdj.k iz;qDr dh tk ldrh gSA  

 uuZLV lehdj.k dks v)Z lsy vfHkfØ;kvksa ds fy, Hkh iz;qDr dj ldrs gSaA 

4.2. uuZLV lehdj.k ds vuqiz;ksx %      

*red. – Reduction (vip;u)  

 bySDVªksM foHko ds fy;s uuZLV lehdj.k 

   Mn+(aq) + ne–   M(s)  

   ERedn = 0
redE   – 

RT

nF
 n 

( )
n

M s

M 

 
 
 

 

   ERedn   =
0
redE  –

2.303 RT

nF
 log 

( )
n

M s

M 

 
 
 

  

 298K, ij] ERedn   = 0

Re nd
E – 

0.059

n
log 

1
nM 

 
 
 

 

 gkbMªkstu bySDVªksM  

   H2(g)  2H+(aq) + 2e– 

  E = E0 – 
0.0591

2
log 

2

2( )

H

H

P

 
 
  

 

 /kkrq – /kkrq foys;h yo.k bySDVªksM 

  Zn2+ + 2e–  Zn(s)  

  ERedn = 0

Re nd
E

2.303 RT

nF
  log  

2

1

Zn

 
  

 at 298K  

  ERedn= 0
redE

0.059

2
  log 

2

1

Zn

 
  

 

 xSl– bySDVªksM gkbMªkstu bySDVªksM 

  2H+ + 2e–  H2(g)  

  ERedn= 0

Re nd
E

0.059

2
 log 2

2[ ]

HP

H

 
 
 

 

 mikip;h bySDVªksM 

  4H2O + Mn2+ Mn 4O + 8H+ + 5e– 

  EOX = 0
oxE

0.059

5
 log 

8
4

2

[ ][ ]

[ ]

MnO H

Mn

 


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Solved Examples 
 

Example 1. 298K ij gkbMªkstu bySDVªksM dk R.P. ifjdfyr dhft, \ tks 1 atm nkc ij 0.1 m lkUnzrk ds lkFk 

 ,flfVd vEy ds tyh; foy;u dh lgk;rk ls cuk;k tkrk gSA (Ka = 1.8 × 10–5) 

gy-  [H+] = Ka c  = 5 11.8 10 10     = 61.8 10  

  2H+ + 2e–  H2   

  ERedn=  0
redE

0.059

2
  log 2

2[ ]

HP

H
   (E0

Redn = 0)  

  ERedn= 
0.059

2
 log

6

1

1.8 10

 
  

     =
0.059

2
  [6 – log (1.8)] 

  ERedn = 
0.059

2
 x 5.74 = –0.169 V 

Example 2. izcy vkWDlhdkjd dkSulk gS\ 

  (i) K2Cr2O7 ds ,d foy;u esa] [Cr2O7
2–] = 0.1 M [Cr+3] = 10–2 M rFkk [H+] = 10–1 M  

  (ii) KMnO4 ds ,d foy;u esa] [MnO4
–] = 10–1 M, [Mn2+] = 10–2 M, [H+] = 10–2 M 

     2– 3
2 7

0
/Cr O CrE   = 1.33 V 2

4

0
/MnO MnE   = 1.51 V  

gy-  (i) 14H+ + Cr2O7
2–  2Cr+3 + 7H2O + 6e– 

  ERedn = 1.33 – 
0.059

6
log 

4

14

10 10

10





 
 
  

 =  1.33 –
0.059

6
 × 11  

  ERedn  = 1.33 – 
0.649

6
 = 1.330 – 0.108 = 1.222 V 

  (ii) 5e– + 8H+ + Mn 4O   Mn2+ + 4H2O 

  ERedn = 1.51 – 
0.059

5
 log 

2

16 1

10

10 10



 

 
 

  
 = 1.51 – 0.059 × 3 = 1.51 – 0.18 = 1.33 V  

  Ered. vf/kd gS vr% vPNk vkWDlhdkjd gSA 
 



4.3. lsy foHko ds fy, uuZLV lehdj.k % 

 aA + bB  cC + dD  

 Elsy = Eºlsy –
RT

nF
 lnQ 

 n – bySDVªksuksa dh la[;k tks fd lsy vfHkfØ;k dks cukus ds nkSjku fujLr gks tkrh gSA 

 

 fo|qr jklk;fud lsy esa lkE; 

 G0 = – nF Eºlsy 

 G = – nF Elsy 

 Å"ekxfrdh; ls G = G0 + RTnQ 

 jklk;fud lkE; ij G = 0 

 Elsy = 0 lsy fdlh dke dk ugha jg tkrk gSA 

 vr% G0 = – RTn Keq 

 lkE; ij – nF Eºcell = –2.303 RT log (Keq) 

 log Keq = 
2.303

nF

RT
Eºlsy 

 298 K ij rFkk R = 8.314 J/mol K 

 log Keq = 
0.059

n
 Eºlsy 
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Solved Examples 

Example 1.  fuEu dk ElSy ifjdfyr dhft, \ 

   2 3
2 2 7 2 4

2

Cl (g) Cl (aq) Cr O ,Cr in H SO 0.05M
Pt

0.1 atm 0.01 M 0.1 M10 M

  




 

  fn;k x;k gS fd 2 3
2 7

0

/ Cr O Cr
E  = 1.33 V; 

2

0

/Cl Cl
E  = –1.36 V  

gy-  6e–  + 14H+ + Cr2O7
2–  2Cr+3 + 7H2O 

  [2Cl–   Cl2 + 2e–] × 3  

  14H+ + 6Cl– + Cr2O7
2–  3Cl2 + 2Cr+3 + 7H2O 

  Eºlsy = 1.33 – (+1.36) = – 0.03  

  ElSy = – 0.03 –
0.059

6
  log 2

3 2 3

14 6 2
2 7

[ ] [ ]

[ ] [ ] [ ]

ClCr P

H Cl Cr O



  
= – 0.03 – 

0.059 23

6


 

  ElSy = – 0.26 V 
 

Example 2. 25°C ij vfHkfØ;k Fe + Zn2+   Zn + Fe2+ ds fy;s E°lSy – 0.32 oksYV gSA Fe2+ dh lkE; lkUnzrk 

 D;k gksxh]  

  tc 1 M Zn2+ foy;u esa vk;ju ds ,d VqdM+s dks j[kk tkrk gS ? 
 

gy-  25°C ij ge uuZLV lehdj.k fuEu izkIr djrs gSaA 

  E° =
0.0591

n
 log K     ... (i)  

  pw¡fd E°lsy  nh xbZ vfHkfØ;k ds fy, _.kkRed gS] blfy, i'p vfHkfØ;k lEiUu gksrh gS] ftlds fy, 

 E°lSy dk eku  

  + 0.32V gS, vr% Zn + Fe2+   Fe + Zn2+; E°lsy + 0.32 V ds fy,]  

  vc,  E° =
0.0591

n
 log 

2

2

[ ]

[ ]

Zn

Fe




  ;k    0.32 =

0.0591

2
 log 

2

2

[Zn ]

[Fe ]




 

  log = 
2

2

[Zn ]

[Fe ]




– 10.829   ,s.Vh ykWx ysus ij 

  [Fe2+] = 1.483 × 10–11 M 
 
 

4.4. ,d lsy }kjk fd;k x;k dk;Z %  

(i) ekuk fd fo-ok- cy E ds ,d lsy ls 'n' QSjkMs vkos'k fudkys tkrs gSa] rc lsy }kjk fd;k x;k dk;Z fuEu izdkj 

ls ifjdfyr fd;k tkrk gSaA  dk;Z  = vkos'k × foHko = nFE 

(ii) lsy }kjk fd;k x;k dk;Z = eqDr ÅtkZ esa deh 

 blfy,  – G = nFE 

 vFkok  Wvf/kdre = + nFEº tgk¡ Eº lsy dk ekud EMF gSA 

 
 
Solved Examples 
 

Example 1.  uhps fn;s x;s Msfu;y lSy ls izkIr vf/kdre dk;Z dks ifjdfyr dhft,A 

  Zn(s) | Zn2+ (aq) || Cu2+ (aq) | Cu (s). fn;k x;k gS 2 /
º

Zn Zn
E  = – 0.76 V rFkk 2 /

º
Cu Cu

E   = + 0.34 V. 

gy-  lSy vfHkfØ;k : Zn(s) + Cu2+ (aq)  Cu(s) + Zn2+ (aq) ;gk¡ n = 2 

   Eºlsy = EºdsFkksM++ – Eº,uksM++   (vip;u foHko ds vk/kkj ij)  

    = + 0.34 – (0.76) = 1.10 V 

  ge tkurs gSa : Wvf/kdre = Gº = – nFEº  

    = – (2 mol) × (96500 C mol) × (1.10 V) 
    = – 212300 C.V. = – 212300 J  (C.V. = J) 

  ;k  Wvf/kdre = – 212300 J  
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4.5. lkUnzrk lsy : 

 ,d lkUnzrk lsy leku inkFkZ ls cus nks bySDVªksM ls feydj cuk gksrk j[krk gS ftlesa izR;sd bySDVªksM blds 

vk;uksa ds foy;u esa Mwck gksrk gS rFkk foy;u fHkUu lkUnzrk ij  gksrk gSA  

 ,d yo.k lsrq }kjk nks foy;uksa dks i`Fkd fd;k tkrk gSA 

mnkgj.k] Ag(s) | Ag+ (a1) || Ag+ (a2) | Ag(s)  (a1 < a2) a1, a2 izR;sd v)Z lsy dh lkUnzrk,¡ gSa  

  LHS bySDVªksM ij ,uksM+ :  Ag (s)  Ag+(a1) + e– 

 RHS bySDVªksM ij dSFkksM+ :  Ag+(a2) + e–  Ag(s)  

 lEiw.kZ lsy vfHkfØ;k : Ag+ (a2) Ag+ (a1) gSA  

 uuZLV lehdj.k fuEu gSa] 

  Elsy = – 
0.059

n
 log  1

2

a

a
 (;gk¡ n = 1, rkieku, 298 K) 

 blh izdkj, nks fofHkUu nkc P1 rFkk P2 (P1 > P2) ij nks gkbMªkstu bySDVªksM bl lsy fo-ok- cy fuEu gS tks ,d 

HCl foy;u esa Mwcs gq, gSaA 

  Elsy = 
0.059

2
 log 1

2

P

P
   (298 K ij) 

5.  [k.M (E) :  oS|qr vi?kVu  

5.1. fo|qrvi?kVu rFkk fo|qr vi?kV~; lsy 

fo|qrvi?kVu % 

 fo|qr vi?kV~;] /kuk;u rFkk _.kk;u dk la;kstu gksrs gSa tks fd xfyr voLFkk esa fo|qr dk pkyu dj ldrs gSaA  

 ;g vk;uksa dh xfr ds dkj.k laHko gS ftuls, ;g ,d fo|qr vi?kV~; cuk ldrk gSA  

 fo|qr /kkjk dks iz;qDr djus ij gksus okyk jklk;fud ifjorZu fo|qr vi?kVu izØe dgykrk gSA  

 fo|qr vi?kV~;  esa /kkjk ds dkj.k vkWDlhdj.k rFkk vip;u dk izØe fo|qr vi?kVu gksrk gSA  

 fo|qr vi?kV~u ds nkSjku izkIr mRikn fuEu dkjdks ij fuHkZj djrs gSaA  

 fo|qr vi?kV~; dh izd`fr ij       

 fo|qr vi?kV~; dh lkUnzrk ij  

 fo|qr vi?kV~u ds nkSjku vkos'k ?kuRo dh fn'kk ij  

 bySDVªksM dh izd`fr ij 
   

5.2. lfØ; rFkk fuf"Ø; bySDVªksM % 

 lsy esa bySDVªksM lfØ; gksrk gSa D;ksafd /kkrq,s Loa; Hkh v)Z vfHkfØ;kvksa dh vo;o gksrh gSaA 

 tSls gh lsy dke esa ysrs gSa] ftad bySDVªksM dk nzO;eku de gksrk tkrk gS rFkk ,uksM+ v)Z lsy esa [Zn2+] c<+rk gSA 

blh le; ij dkWij bySDVªksM ds nzO;eku esa o`f) gksrh gS] rFkk dSFkksM+ v)Zlsy esa [Cu2+] esa deh gksrh gSA ge dgrs 

gSa fd bySDVªksM ij Cu2+ IysV ckgj gksrh gSA 

 dbZ mikip;h vfHkfØ;kvksa ds fy, ;|fi dksbZ Hkh vfHkdkjd vFkok mRikn bySDVªksM dh rjg dk;Z djus dk lkeF;Z 

ugha j[krk gSA blfy, fuf"Ø; bySDVªksMksa dks dke esa ysrs gSaA vf/kdka'kr% xzsQkbV vFkok IySfVue dh NM+ dk mi;ksx 

djrs gS] ,sls inkFkZ lsy esa ;k lsy ls bysDVªksukas dk izokg djrs gS ysfdu v)Z vfHkfØ;kvks esa Hkkx ugh ysrs gSA 

 ,d oksYVrk lsy esa tks fd fuEufyf[kr v)Z&vfHkfØ;kvksa ij vk/kkfjr gSa] dqN {k.k ds fy, Lih'kht bySDVªksMksa dh 

rjg dk;Z ugha djrh gS % 

  2I–(tyh;)   I2(s) +2e–
 [,uksM+ % vkWDlhdj.k] 

  MnO4
– (aq) + 8H+ (aq) + 5e–  Mn2+

 (aq) + 4H2O() [dSFkksM+ % vip;u] 

 blfy,] fuf"Ø; bySDVªksM okys izR;sd v)Z&lsy dks ,d fo|qr&vi?kV~; foy;u esa j[kk tkrk gSA ftlesa 

v)Z&vfHkfØ;k ls lcaf/kr lHkh iztkfr;k¡ ls mifLFkr gksrh gSA ,uksM+ v)Z lsy esa] I– vk;u Bksl I2 esa vkWDlhd`r gks 

tkrk gSA bySDVªksMksa dk izokg xzsQkbV ,uksM+ ls rkj esa gksdj xzsQkbV dSFkksM+ rd igq¡prk gSA ;gk¡ ls] MnO4
– vk;u 

}kjk bysDVªksuksa dks dke esa fy;k tkrk gS D;ksafd ;ss Mn2+ vk;u esa vipf;r gks tkrs gSA 
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 fo|qr vi?kVu ds mnkgj.k 

 vfØ; (Pt/xszQkbZV) bySDVªksM dk mi;ksx djus ij 

   dSFkksM+ : Pb2+ + 2e–   Pb(s)  Eº = 0.126V  

 ,uksM+ :  2Br-   Br2 + 2e–  Eº = – 1.08 V  

 Elsy = – 0.126 – (0.108) × 10 = – 1.206 V 

 Eext > 1.206 V 

 xfyr CuSO4  dk fo|qr vi?kVu 

 dSFkksM : Cu2+ + 2e– Cu  Eº = +0.34 V  

 ,uksM+  : 2 2
4SO   S2 

2
8O  + 2e–  Eº = – 2.05 V  

 H2S2O8 – ek'kZy vEy ijkWDlh MkbZ lY¶;wfjd vEy  

 Elsy = 0.34 – (2.05) = – 1.71 V (_.kkRed & laHko ugha) 

 

H O S S

O O

O O

O HO O

 
 tyh; CuSO4 dk fo|qr vi?kVu 

   dSFkksM :  Cu2+ + 2e– Cu(s)     Eº = 0.34 V  

  2e + 2H2O()  H2(g) + 2OH–(aq)  Eº = –0.83V 

 ,uksM+ : 2 2
4SO    S2 

2
8O  + 2e–   Eº = –2.05 V  

  2H2O()  O2 + 4H+ + 4e–  Eº = –1.23 V  

 tyh; NaBr foy;u dk fo|qr vi?kVu (izkjfEHkd pH = 7) 

 dSFkksM : Na+(aq) + e–   Na(s)    Eº = – 2 V  

  2e– + 2H2O()H2 + 2OH–  Eº = – 0.83 V  

 ,uksM : 2Br-   Br2 + 2e–    EºOX = – 1.08 V 

  2H2O()O2 + 4H+ + 4e–   EºOX = – 1.23 V 

 Tkyh; NaCl dk fo|qr vi?kVu 

 dSFkksM  : Na+ + e–   Na    Eº = – 2V 

  2e– + 2H2O()H2(g) + 2OH–  Eº = –0.83 V  

 ,uksM+  : 2Cl–  Cl2 + 2e–   EºOX = –1.30 V 

  2H2O()  O2 + 4H+ + 4e–   EºOX = –1.23 V  

 Cl2 ds fuekZ.k dh nj O2 xSl ds fuekZ.k dh nj ls vf/kd gS   

 CH3COONa dk fo|qr vi?kVu  

 dSFkksM+ :  2H2O + 2e–  H2(g) + 2OH–  

 ,uksM+ : 2CH3COO–  2CO2 + C2H6  + 2e–   
 

uksV % Å"ekxfrdh ds vuqlkj] H2O ds vkWDlhdj.k ls O2 dk mRiknu ,suksM ij gksrk gS ysfdu iz;ksxkRed :i ls  ¼jklk;fud 

xfrdh ds iz;ksx ls ½ irk pyrk gS fd ty ds vkWDlhdj.k dh nj vR;Ur /kheh gksrh gSA bldh nj c<+kus ds fy,] 

foHkoksa ds e/; vf/kd vUrj j[krs gS bls foHko vkf/kD; ;k oksYVst vkf/kD; (vf/kd oksYVsrk) dgrs gS ysfdu Cl– 

vk;u ds vkWDlhdj.k ls ;s lHkao gS vkSj ;s ,uksM+ ij gksrh gSA 
 

5.3. lEcfU/kr bysDVªksM ¼lfØ;½ dk fo?kqr vi?kV~u 

 tyh; CuSO4 dk vi?kVu Cu bySDVªksM dk mi;ksx djds   

 dSFkksM+ (vip;u) :  Cu2+ + 2e–   Cu    Eº = + 0.34 V  

    2H2O() + 2e– H2(g) + 2OH–   Eº = –0.83 V  

 ,suksM :   2
4SO    S2 

2
8O  + 2e–   EºOX = – 2.05 V 

    2H2O()  O2 + 2H+ + 4e–   Eº = 1.23 V  
    Cu(s) Cu2+ + 2e–    Eº = –0.34 V  

 fo|qr vi?kVuh; ifj'kks/ku 
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 AgNO3(tyh;), Cu  dSFkksM+ rFkk Ag ,suksM dk mi;ksx dj 

   dSFkksM : Ag+ + e–   Ag(s)     Eº = 0.8 V    

  2H2O () + 2e– H2(g) + 2OH–   Eº = – 0.83 V  

 ,suksM : NO3
–   X (No reaction)  

  2H2O()O2 + 4H+ + 4e–   Eº = – 1.23 V  

  Ag(s)   Ag+(aq) + e–    Eº = – 0.80 V  
 

6. [k.M (F) : QSjkMs fu;e o blds vuqiz;ksx  

6.1. QSjkMs dk fo|qr vi?kVu fu;e   

 izFke fu;e : fo|qr vi?kVu ds nkSjku fdlh inkFkZ dk tek gqvk@ckgj fudyk@mRikfnr gqvk nzO;eku fo|qr 

vi?kVu esa izokfgr vkos'k dh ek=kk  ds lekuqikrh gksrk gSA 

  WQ  
  W = ZQ 

 Z –  inkFkZ dk fo|qr jklk;fud rqY;k¡d 

 Z dh bdkbZ = 
nzO; eku

dwykWe
 = Kg/C ;k g/C 

 Z = tc foy;u esa 1 C vkos'k izokfgr djrs gS rc tek gqvk nzO;eku  

 rqY;kadh nzO;eku (E) : tc foy;u esa ls fo|qr vi?kVu ds le; bysDVªkWu (e–)  ds 1 eksy  izokfgr djrs gS rks fdlh 

inkFkZ dk tks nzO;eku izkIr gksrk gS] mls rqY;kadh Hkkj (E) dgrs gSA 

 E = 
–e

eksyj nzO; eku 

vkWDlhdj.k@vip; u e sa iz; Dq r  dh la[; k
 

 e.g.  Ag+ + e–   Ag    E = 
1

M
  Cu2+ + 2e-   Cu(s)  E =

2

M
  

  Al3+ + 3e–   Al(s)   E = 
3

M
 

 e– ds 1 eksy = 1 QSjkMs vkos'k   

  96500 C – vkos'k E xzke /kkrq vkos'k dks fo{ksfir djrk gSA 

   1C  
96500

E 
  

g Z = 
96500

E
 

 W = 
96500

EQ
 = 

–e

eksyj nzO; eku 

¼ iz; Dq r  dh la[;k ½
 x

96500

Q
  

 dQ  = i dt   Q = it    W = 
i t

96500


  × 

( e )

eksyj nzO;eku  

iz; qDr dh la[;k  
 

 f}rh; fu;e :  tc nks fo|qr vi?kV~uh; lsy esa leku vkos'k izokfgr djrs gS vkSj ;g lsy Js.kh esa tqMs gks rc 

bySDVªksMks ij tek nzO;eku  muds fo|qr  jklk;fud rqY;kad ds vuqikr ;k muds rqY;kadh nzO;ekuksa ds vuqikr 

esa gksxkA 

  W = ZQ = 
96500

EQ
 

  1

2

W

W
 = 1

2

z

z
  = 1

2

E

E
 (Q = same) 

 fo|qr n{krk %  

 fo|qr n{krk = 
fo|qr /kkjk e sa iz; qDr fd; k x; k okLrfod vkos'k

izokfgr vkos'k
× 100  

 fo|qr n{krk = 
mRikfnr okLrfod nzO;eku

nzO; eku tk s mRikfnr gksuk pkfg; s
 × 100 
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Solved Examples 
 

Example 1. ;fn CuSO4 ds 0.2 eksyj ds  1 L foy;u dk fo|qr vi?kVu 5.79 A /kkjk 10000 lSd.M rd izokfgr 

djds djkrs gSA STP ij xSl ds eqDr gq, vk;ru dh x.kuk djksA 

gy-  e– ds eksyksa dh la[;k = 
5.79 10000

96500


 = 

579

965
 = 0.6  

 dSFkksM+ :  Cu2+ (0.2 eksy½ + 2e- Cu(s) (0.4 eksy½ 

  2H2O() + 2e–  H2 + 2OH– 

   e– ds 0.2 eksy S.T.P. ij H2  ds 0.1 eksy   

 ,uksM :  2H2O()  O2 + 4H+ + 4e– 

  e– ds 4 eksy   O2 ds 1 eksy  

  e– ds 0.6 eksyO2 ds 0.15 eksy  

 vr% dqy eksy  = 0.25 eksy  

  dqy vk;ru = 5.6 yhVjA 
 

Example 2. dkWij dk fo|qr jklk;fud rqY;kad  0.0003296 xzke coulomb–1 gSA dkWij lYQsV ds foy;u esa  50 feuV 

rd 0.5  ,Eih;j /kkjk izokfgr djus ij fu{ksfir gq, dkWij dh ek=kk dh x.kuk djksA 

gy-  QsjkMs ds izFke fu;e ds vuqlkj  W = ZIt. 

 W = 0.5 × 50 × 60 × 0.003296 = 0.4944 xzke 
 

Example 3. rhu lSy tks Js.kh Øe esa tqMs gS muesa Øe'k%  ZnSO4, vEyh; ty vkSj  CuSO4 esa ls fo|qr /kkjk izokfgr 

djrs gS- tc Cu dk 6.25 xzke tek gksrk gS rc Zn vkSj H2 dh fdruh ek=kk eqDr gksrh gSA Cu vkSj Zn dk 

rqY;kadh Hkkj Øe'k% 31.70 vkSj  32.6 gSA 

gy-    Cu dk rqY;kad =  Zn dk rqY;kad = H2 dk rqY;kad   

   
6.25

31.70
= 

32.6

ZnW
 = 2

1

HW
 

 

Example 4. ,d lSy esa rhu Hkkx gS ;g fNfnzr foHkktd ls ¼vojksèkd ls½ ls foHkkftr gS igys Hkkx esa 0.100 M dksckYV 

(II) ukbVªsV ds 5.00 L, nwljs esa 0.100 M AgNO3 ds 5.00  gSA ekuk fd lsy esa /kukRed vkSj _.kkRed 

vk;uksa }kjk izokfgr /kkjk leku gSA lSy esa 0.100 eksy bysDVªkWu izokfgr djus ds ckn izR;sd HkkXk esa izR;sd 

izdkj ds vk;uksa dh lkUnzrk x.kuk dhft,A  

Co Ag

0.20 M NO3

–

0.10 M Co
2+

0.10 M NO3

–

0.10 M K
+

0.10 M NO3

–

0.10 M Ag
+

5.0 L 5.0 L 5.0 L   
 

 fn;k x;k gS   Co2+ + 2e–  Co    Eº = –.28 V 

    Ag+ + e–  Ag     Eº = 0.80 V 

 Lor% vfHkfØ;k gS  2Ag+ + Co Co2+ + 2Ag Eº = 1.08 V 

gy-  ck¡;sa Hkkx esa dksckYV] dksckYV (II) vk;u esa vkWDlhd`r gksrk gSA nk¡;sa Hkkx esa flYoj vk;u flYoj esa 

vipf;r gksrk gSA 0.100 eksy bysDVªkWu izokfgr djus ds dkj.k ek=kk esa fuEu ifjorZu gksrk gS % 

    Hkkx-1    Hkkx-2    Hkkx-3  

 bySDVªksM dk izHkko  + 0.0500 eksy Co3+     – 0.100 eksy Ag+  

 /kukRed vk;u dh xfr –0.0250 eksy Co2+  + 0.0250 eksy Co2+  + 0.0500 eksy K+  

       – 0.0500 eksy K+  

 _.kkRed vk;u dh xfr  + 0.0500 eksy NO3
–     – 0.0500 eksy NO3

–  

 5.0 L okys Hkkxksa esa eksyksa dh la[;k dks eksy ifjofrZr djds tksMus ;k ?kVkus ij fuEu ifj.kke nsrk gSaA 

  vfUre lkUnzrk;sa  (M) Co2+ 0.015  Co2+  0.00500 Ag+  0.0800 

      NO3
–  0.210  K+  0.090  NO3

–  0.0900 
      NO3

–  0.100  K+  0.0100 
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7. [k.M (G) : vkS|ksfxd lsy o la{kkj.k 

7.1. dqN izkFkfed lsy 

 izkFkfed lsy :bUgsa nqckjk vkosf'kr ugha fd;k tk ldrk gS mnk0 'kq"d lsy (ySDyka'kh lsy), edZjh lsy 

 ¼abu lsyksa dk mi;ksx NksVs lsyksa ds :i esa bysDVªkWfud midj.kksa esa iz;qDr djrs gSA½  

  Elsy = fu;rkad  

 blesa lHkh ,sls inkFkksZ dk mi;ksx gksrk gS tks ;k rks 'kq) Bksl gks ;k 'kq) nzo gksA 

7.2. 'kq"d lsy o {kkjh; cSVjh : 

  lsy foHko = 1.5 V 

  ,uksM+ : Zn (s)   Zn+2(aq) + 2e–  

  dSFkksM+ : MnO2 + NH4
+ + e–  MnO(OH) + NH3  

Zn2+ + 4NH3   [Zn(NH3)4 ]2+  

  {kkjh; cSVjh;ksa ds vUnj {kkfj; inkFkZ gksrk gSA  

  vEyh; yo.k NH4Cl ds ctk; NaOH / KOH iz;qDr gksrk gSA  

  dSFkksM+ : 2MnO2(s) + H2O() + 2e–  Mn2O3(s) + 2OH–(aq)  

,uksM+ : Zn(s) + 2OH–(aq)  ZnO(s) + H2O() + 2e–  

  lsy }kjk mRiUu oksYVst = 1.54 V 

  lsy foHko mPp /kkjk esa de ugha gksrh gS D;ksafd dksbZ xSl fufeZr ugha gksrh gSA 
 

7.3. Hg lsy :  
 fuEu /kkjk ;qfDr&Jo.k lgk;] ?kfM+;ksa ds fy, mi;qDr 

 ,uksM+  : Zn(Hg) + 2OH–  ZnO(s) + H2O + 2e– 

 dSFkksM+ : HgO + H2O + 2e– Hg() + 2OH–  

 lsy vfHkfØ;k :  Zn(Hg) + HgO(s) ZnO(s) + Hg()  

 lsy&foHko = 1.35 V o fu;r jgrk gSA 


 f}rh;d lsy : lhlk lapk;d cSVjh dk vkWVkseksckby ¼dkj@ckbZd½ esa mi;ksx gksrk gSA  

 ,uksM+  : Pb(s)  

 dSFkksM++  :  PbO2(s)  

 H2SO4(lkUnz.) dk yxHkx 38% foy;u fy;k tkrk gS  

 ,uksM : Pb(s) Pb2+ (aq) + 2e– 

 Pb2+(aq) + 2
4SO   (aq)   PbSO4(s)  

 Pb(s) + 2
4SO   (aq)  PbSO4 + 2e– 

 vf/kdrj PbSO4(s) dk vo{ksi ySM NM+ ij tek gks tkrk gSA 
 

 dSFkksM++ : 2e– + 4H+ + PbO2(s)   Pb2+(aq) + 2H2O() 

  Pb2+(aq) + 2
4SO   (aq) + 4H+ + 2e–  PbSO4(s) + 2H2O()   

  PbSO4(s) dSFkksM+ NM+ ij te tkrk gS 

  Pb(s) + PbO2 + 4H+ + 2 2
4SO  (aq)  2PbSO4(s) + 2H2O()  

  Elsy = 2.05 V 
 

uksV %  lsy ds fujkosf'kr gksus ds nkSjku H2SO4  [kpZ gksrk gS blfy, ;s foy;u esa lkfUnzr gksxk bl çdkj foy;u dk 

?kuRo vkos'ku ds nkSjku ?kV tkrk gSA lsy ds vkosf'kr gksus ds nkSjku PbSO4 , Pb(s)  vkSj PbO2(s) esa cny tkrk 

gS] rFkk H2SO4 mRikfnr gksrk gSA 
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 fudy&dSMfe;e cSVjh  

 Elsy = tc vfHkfØ;k dsoy 'kq) Bksl @ nzo esa gksxh] fu;r gksxk 

 ,uksM++  : Cd(s)  

 dSFkksM++  : NiO2(s)  

 fo|qr vi?kV~;  : KOH 

  Cd + 2OH–  Cd(OH)2 + 2e– 

  2e– + NiO2 + 2H2O  Ni(OH)2(s) + 2OH– 

  Cd(s) + NiO2(s) + 2H2O()  Cd(OH)2(s) + Ni(OH)2(s)  

 

  bZ/ku lsy  (H2 – O2 lsy) : 

 ,uksM++  : H2  2H+ + 2e– × 2  

 dSFkksM++  : 4e– + 4H+ + O2  2H2O 

   ––––––––––––––––––––––– 

   2H2 + O2  2H2O() 

   ––––––––––––––––––––––– 

 CH4 – O2 bZ/ku lsy :  

 ,uksM++ :  2H2O + CH4  CO2 + 8H+ + 8e– 

 dSFkksM++ :  4e– + 4H+ + O2  2H2O × 2 

   –––––––––––––––––––––––    

   CH4 + 2O2 CO2 + 2H2O() 

 

 la{kkj.k dh fØ;kfof/k %  

    

 vkWDlhdj.k  : Fe(s)  Fe2+ (aq) + 2e– 

 vip;u  : 2O2–(g) + 4H+ (aq)  2H2O(I) 

 ok;qe.Myh; vkWDlhdj.k : 2Fe2+(aq) + 2H2O(l) + 1/2O2  Fe2O3(s) + 4H+(aq) 
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Solved Examples 

Example 1. lhlk laxzkgd lsy ds fujkos'ku ds nkSjku H2SO4 dk ?kuRo 1 g/cc ls de gksdj 2 g/cc gks tkrk gSA 1 

g/cc ?kuRo okyk H2SO4 Hkkj ls X% gS rFkk 2 g/cc ?kuRo okyk H2SO4 Hkkj ls Y% gSA lsy] fujkos'ku ds 

iwoZ vEy dk V yhVj j[krk gSA lsy ds ,uksM+ ij eqDr dqy vkos'k Kkr dhft, \ fujkos'ku ds nkSjku 

lfEefyr lehdj.k fuEu gSa 

 ,uksM++ ij   :  Pb + 2
4SO   PbSO4 + 2e–  

  dsFkksM++ ij  : PbO2 + 4H+ + SO4
2– +2e–  PbSO4 + 2H2O 

gy-  lhlk laxzkgd lsy (LSB) ds fujkosf'kr gksus ds igys vEyh; foy;u dk nzO;eku = (V × 103 × 1) g 

          = (1000 × V1)g  

  LSB ds fujkosf'kr gksus ds igys H2SO4 dk nzO;eku = 11000
100

X
V

 
   

g = (10 × V1 X)g 

  fujkos'ku ds nSskjku ifj.kke vfHkfØ;k : Pb + PbO2 + 2H2SO4  PbSO4 + 2H2O 

 vfHkfØ;k ls fl) gksrk gS fd fofue; gq, bysDVªkWu ds eksy ¼,uksM+ ls R;kxs x;s rFkk dsFkksM+ ij xzg.k fd;s 

x, bysDVªksu½ iz;qDr gq, H2SO4 ds eksy vFkok mRikfnr H2O ds eksyksa ds cjkcj gksrs gSA ekuk fd H2SO4 

ds iz;qDr eksy x gS rc  

 LSB ds fujkos'k ds nkSjku mRikfnr H2O dk nzO;eku = (18x) g 

 LSB fujkos'k ds nkSjku iz;qDr H2SO4 dk nzO;eku = (98x) g 

  LSB ds fujkosf'kr gksus ds ckn H2SO4 dk nzO;eku = [(10 V1 X)] – 98x] g 

  LSB ds fujkosf'kr gksus ds ckn vEyh; foy;u dk nzO;eku = [(1000 V1)– 98x + 18x] = [(1000 V1) – 

80x]g 

  H2SO4 dk % LSB fujkosf'kr gksus ds ckn = 2 4H SOfujkosf'kr gksu s d s ckn dk nzO; eku

fujkosf'kr gksu s d s ckn vEyh; foy;u dk nzO; eku
× 100 

 Y = 1

1

[(1000 ) 98 ]

[(1000 ) 80 ]

V x

V x





 

 
 × 100 tc vU; lHkh ek=kk,¡ Kkr gks] rc x dh x.kuk dh tk ldrh gSA 

  dsFkksM+ ij eqDr gqvk dqy vkos'k  Q = nF = xF. 
 

Example 2. ,d lhlk lapk;d lsy fujkosf'kr gksrk gS ftlds dkj.k H2SO4 fo|qr vi?kV~; dh lkUnzrk Hkkj ds 34.6% 

¼?kuRo 1.261 g ml–1, 25°C ij) ls cnydj Hkkj dk 27% gks tkrk gSA fo|qr vi?kV~; dk okLrfod foy;u ,d 

yhVj gSA cSVjh ds ,uksM+ ij eqDr gq, dqy vkos'k dh x.kuk djks \ /;ku j[ks fd] tSls gh H2SO4 dk 

mi;ksx djrs gSa] rc lsy vfHkfØ;k ds }kjk ty dk mRiknu gksrk gSA lEiw.kZ vfHkfØ;k fuEu gksxh &  

Pb(s) + PbO2(s) + 2H2SO4() 2PbSO4(s) +2H2O() 
gy-  lhlk lapk;d cSVjh ds fujkosf'kr gksus ls igysA 

  foy;u dk nzO;eku  = 1000 × 1.261 = 1261 xzke 

  H2SO4 dk nzO;eku =  
1261 34.6

100


= 436.3 xzke. 

 ty dk nzO;eku  = 1261 – 436.3 = 824.7 xzke 

 lhlk lapk;d lsy fujkosf'kr gksus ds ckn  

  ekuk mRikfnr H2O dk nzO;eku] fujkosf'kr gksus ds nkSjku ifj.kkeh vfHkfØ;k 

  (Pb + PbO2 + 2H2SO4  2PbSO4 + 2H2O) is x xzke 

  H2O ds mRikfnr eksy = 
18

x
 = iz;qDr H2SO4 ds eksy 

  [kpZ gqvk H2SO4 dk nzO;eku =
18

x
  × 98  

  fujkosf'kr gksus ds ckn foy;u dk nzO;eku = 1261 – 
98

18

x
+ x  

  fujkosf'kr gksus ds ckn H2SO4 dk % nzO;eku  = 2 4H SO'ks"k cps dk nzO; eku

fujkosf'kr gksu s d s ckn foy;u dk nzO; eku
 × 100 = 27  

       = 

98
436.3

18
98

1261
18

x

x
x



 

 × 100 = 27   x = 22.59 g  

mailto:contact@resonance.ac.in
http://www.resonance.ac.in/reso/results/jee-main-2014.aspx


 
Electrochemistry   

 

Reg. & Corp. Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.)– 324005 

Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in 
ADVECH - 19 

Toll Free : 1800 258 5555  | CIN : U80302RJ2007PLC024029 
 

8. [k.M (H) : oS|qr pkydrk  

8.1. fo|qr vi?kVuh; pkydrk%   

 
8.2. pkydrk vkSj izfrjks/k dks izHkkfor djus okys dkjd: 

1. foys; – foy;s vUrjfØ;k  (vUrj&vk;fud vkd"kZ.k cy) ftruk T;knk vkdZ"k.k cy gksxk  mruk gh vf/kd izfrjks/k gksxkA   

2. foys; & foyk;d vUrjfØ;k (ty;kstu@vk;uksa dk foyk;du) foyk;du vf/kd gksxk 

 foyk;du  vkos'k 
1

vkdkj

 izfrjks/k Hkh T;knk gksxk 

 Li+ (vR;f/kd ty;ksftr) Cs+ (U;wure ty;ksftr) 

 LiCl dk izfrjks/k > CsCl dk izfrjks/k 

3. foyk;d & foyk;d vUrjfØ;k ¼';kurk½% ftruh T;knk ';kurk  gksxh izfrjks/k Hkh mruk vf/kd gksxkA 

4. rki T R 

5. fo|qr vi?kV~; dh izd`fr &  

 nqcZy fo|qr&vi?kV~; mPp izfrjks/k] izcy fo|qr vi?kV~; & fuEu izfrjks/k 

 izfrjks/k % 

 R =
V


  (vkse dk fu;e ()) 

 R = 
A


 

  – izfrjks/kdrk@fof'k"V izfrjks/k 

 – ,d bdkbZ yEckbZ ds rkj ds vuqizLFk dkV dk bZdkbZ {kS=kQy dk izfrjks/k = fu;r = ( m) 

  = 
RA

 

 1 cm2 vuqizLr dkV {ks=kQy ,oe~ 1cm nwjh ij fLFkr nks bySDVªksM ds e/; ik;s tkus okys foy;u ds izfrjks/k dks 

  izfrjks/kdrk dgrs gSA   ;k  

 foy;u dh izfrjks/kdrk dks bl rjg ifjHkkf"kr djsxsa fd ,sls foy;u dk izfrjks/k tks  1 cm2 {ks=kQy dh vuqizLFk 

dkV ds chp vkSj 1 cm Hkkx esa fLFkr gksA  ;k  

 1 cm3 ds foy;u dk izfrjks/k] bldh izfrjks/kdrk gksxkA  

 pkydrk % 

 C = 
1

R
 = mho =  –1 

  = S (lkbeu) 

 pkydrk@fof'k"V pkydrk 

  =  
1


= 

RA
 = 

A
 

 bdkbZ  –1 cm–1  = 1 cm3 ds foy;u dh pkydrk  vkos'k okgdksa dh la[;k 

  = 
1


  C = 

1

R
      (vk;uksa dh la[;k) vkos'k okgdksa dh la[;k 

 foy;u dh pkydrk vkSj izfrjks/kdrk bldh lkUnzrk ij fuHkZj djrh gS blfy, foy;u ds fy;s nks vksj rjg dh  

 pkydrk ifjHkkf"kr djrs gSaA 
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8.3. eksyj pkydrk (m): 

 1 cm nwjh ij fLFkr nks bySDVªksMks ds e/; ik;s tkus okys 1eksy fo|qr vi?kV~; ;qDr foy;u dh pkydrk dks mldh 

eksyj pkydrk dgrs gSA 

 ekuk fd foy;u dh eksyjrk 'C' gSA 

  1 yhVj ds foy;u esa fo|qr vi?kV~; ds C eksy mifLFkr gSA  

 blfy, eksyj pkydrk = m 

  m = V  m = 
1000

C


  m =

1000

molarity

 
   

 bldh bdkbZ Ohm–1 cm2 mol–1 gSA  

 rqY;kadh pkydrk (eq) :  

 1 xzke rqY;kad fo/kqr vi?kV~; ;qDr foy;u dh pkydrk dks mldh rqY;kadh pkydrk dgrs gSA 

 eq – rqY;kadh pkydrk 

 eq = 
K 1000

ukeZyrk
 

 bldh bdkbZ Ohm–1 cm2 mol–1 gSA 

8.4. vk;fud xfr'khyrk   

 vk;fud xfr'khyrk = izfr bdkbZ fo|qr {ks=k esa vk;uksa dh xfr 

   =  =  

 bldh bdkbZ v–1 cm2 sec–1 

  vk;fud xfr'khyrk = u = 
0
M

96500


 = 

0
M

F


 

  LFkkukUrfjr vad@vfHkxeu la[;k (Transport Number) 

 fdlh vk;u dk LFkkukUrfjr vad /kkjk ds dqy Hkkx dk og Hkkx gksrk gS tks ,d vk;u }kjk ys tk;k tkrk gSA 

 /kuk;u dk LFkkukUrfjr vad =

0

M

0

M



 oS/kqrvo?kV~ ;
 

Solved Examples 

Example 1. ;fn 0.8 M KCl foy;u dh  pkydrk 2.5 × 103 cm gSA foy;u ds m dh x.kuk djksA 

gy-   = 2.5 × 10–3  cm  

  K = 
310

2.5
= 4 × 102 

  m = 
24 10 1000 10

0.8

  
= 5 × 105 –1 cm2 mole–1 
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8.5. pkydrk vkSj eksyj pkydrk dk lkUnzrk ds lkFk ifjorZu  

 nqcZy vkSj izcy fo|qr vi?kV~; nksuksa esa lkUnzrk ?kVus ij pkydrk Hkh ges'kk ?kVrh gS   

 izfr bdkbZ vk;ru esa vk;uksa dh l[a;k tks /kkjk dks foy;u esa ys tkrh gS, ruqdj.k ij ?kVrh gSA 

 lkUnzrk ?kVus ds lkFk gh eksyj pkydrk c<+rh gSA ;g blfy;s gksrk gS, D;ksafd 1 eksy fo?kqr vi?kV~; ;qDr 

foy;u dk V dqy vk;ru Hkh c<+sxkA 

 eksyj pkydrk foy;u dh pkydrk gSA 

 tc lkUnzrk 'kwU; rd igqWp tkrh gS] rc eksyj pkydrk lhekdkjh eksyj pkydrk dgykrh gSA bls º ls 

iznf'kZr djrs gSA 

 

8.6. izcy fo|qr vi?kV~;  

 izcy fo|qr vi?kV~;ksa ds fy;s  /khjs&/khjs ruqdj.k ds lkFk c<+rk gS vkSj bls fuEu lehdj.k ls iznf'kZr 

djrs gSA 

   = º – A C1/2 

 fn;s x;s foyk;d ds fy;s fu;rkad 'A' dk eku rFkk rki dk eku fo|qr vi?kV~; ds izdkj ij fuHkZj djrk 

gSA foy;u esa fo|qr vi?kV~; dk fo;kstu djkus ls /kuk;u vkSj _.kk;u ij vkos'k mRiUu gksrk gSA  

 mnk0 NaCl, CaCl2, MgSO4 , Øe'k% 1-1 , 2-1 vkSj 2-2 fo|qr vi?kV~; dgykrs gSa  

 fdlh fuf'pr izdkj ds lHkh fo|qr vi?kV~;  'A' ds fy;s leku eku j[krs gSaA 

 

8.7. nqcZy fo|qr vi?kV~; 

 mPp lkUnzrk ij nqcZy fo|qr vi?kV~; tSls ,lhfVd vEy dh fo;kstu dh dksfV fuEu gS vkSj dqN fo|qr 

vi?kV~;ksa ds fy;s  esa ruqrk ds lkFk ifjorZu foy;u ds dqy vk;ru tks ,d eksy fo|qr vi?kV~; j[krk gS 

esa vk;uksa dh l[a;k esa o`f) ds dkj.k gksrk gSA 

 vuUr ruqrk ij  (lkUnzrk c  'kwU; ij) fo|qr vi?kV~; ¼ = 1½ iw.kZr%     

 fo;ksftr gks tkrk gS]  ysfdu fuEu lkUnzrk ij foy;u dh pkydrk Hkh fuEu gksrh gS blfy;s bls 'kq)rk ls 

ekik ugha tk ldrkA 

 tyh; foy;u esa ,sflfVd vEy ¼nqcZy fo|qr vo?kV~;½ ,oe~ ikSVsf'k;e DyksjkbZM ¼izcy fo|qr vi?kV~;½ ds 

fy, eksyj pkydrk ,oe~ c1/2 ds e/; vkjs[k    
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9. [k.M (I) : dkWyjkml fu;e o blds vuqiz;ksx 

9.1. dkWyjkm'k dk fu;e %  

 vuUr ruqrk ij tc fo;kstu iw.kZ gksrk gS rc çR;sd vk;u fo?kqr vi?kV~; dh rqY;kadh pkydrk dh vksj vk;u dh 

çd`fr ds lUnHkZ esa fuf'pr ;ksxnku nsrk gS rFkk vuUr ruqrk ij fdlh Hkh oS?kqr vi?kV~; ds fy, eksyj pkydrk dk 

eku muds vo;oh vk;uksa ds ;ksx ds cjkcj gksrk gSaA 

   = + + – 

 "vuUr ruqdj.k ;k 'kwU; lkUnzrk ds vklikl] tc fo;kstu 100% gks rc nwljs vk;uks dh izd`fr ds lUnHkZ esa izR;sd 

vk;u fo|qr vi?kV~; dh rqY;kadh pkydrk dh vksj fuf'pr ;ksxnku nsrk gSA D;ksafd vUrj vk;fud cy 'kwU; gSA  

 bl fu;e ds vuqlkj vuar ruqrk ij tc fo;kstu iw.kZ gksrk gS rks fo|qr vi?kV~; dh rqY;kad pkydrk esa izR;sd 

vk;u viuk fuf'pr ;ksxnku nsrk gS rFkk vuar ruqrk ij fdlh Hkh oS/kqr vi?kV~; ds fy, eksyj pkydrk dk eku 

muds vo;oh vk;uks ds ;ksx ds cjkcj gksrk gS 

  º m fo/kqrvi?kV~; =
0
m

0
m   + 

0
m  

 tgk¡   eksyj pkydrk gS 

  + = fo|qr vi?kV~; ds çfr lw=k esa /kuk;uksa dh la[;k]    

  – = fo?kqr vi?kV~; ds çfr lw=k esa _.kk;uksa dh la[;kA  

  NaCl ds fy;s   = 1,    = 1  

  Al2(SO4)3 ds fy;s   = 2,   = 3 

  o
eq fo/kqrvi?kV~;  = eq


   + eq


  

  0
eq  = 

o
m

/kuk; u ij vkos'k
  0

eq .Al3+ = 
o 3
mAl

3


 

   o
eq =  

0
m

/kuk;u ij vkos'k
  o

eq , fo/kqrvi?kV~;  =   
o
m

           ;k

oS | qr vi?kV~;

/kuk;uij dqy /kukos'k

_.kk; u ij dqy _.kkos'k

 

  o
eq Al2(SO4)3 = o

eq Al3+ + o
eq 2

4SO    = 
o 3
mAl

3


 + 

o 2
m 4SO

2


 

  o
eq Al2(SO4)3 = 

3 2
4

o o

mAl mSO
2 3

6

   
 

 
 
Solved Example 

Example 1.  0
m  Na+ = 150 –1 cm2 mole–1 ; 0

eq Ba2+ = 100 –1 cm2 eq–1 

  0
eq 2

4SO  = 125 -1 cm2 eq–1 ; 0
m Al3+ = 300 –1 cm2 mole–1 

  0
m 4NH  = 200 –1 cm2 mole–1 ; 0

m , Cl– = 150 –1 cm2 mole–1 

  rc ifjdfyr djksA 

  (a) 0
eq , Al3+  (b) 0

eq  Al2(SO4)3   (c) 0
m  (NH4)2SO4 

  (d) 0
m NaCl, BaCl2. 6H2O (e) 0

m  , (NH4)2 SO4 Al2(SO4)3 . 24H2O (f) 0
eq  NaCl 

gy-  (a) 0
eq Al3+ = 

300

3
= 100  (b) 0

eq Al2(SO4)3 = 100 + 125 = 225  

  (c) 0
m  (NH4)2SO4 = 2 × 200 + 2 × 125 = 650    

  (d) 0
m NaCl.BaCl2.6H2O = 150 + 200 + 3 × 150 = 800 r–1 

  (e) 0
m  (NH4)2 SO4 Al2(SO4)3.24H2O = 400 + 600 + 4 × 250 = 2000  

  (f) 0
eq NaCl = 300 –1 cm2 eq–1 
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Example 2. nqcZy vi?kV~; dk 0
m  ;k 0

eq  ifjdfyr djks & 

gy-  
3

0

mCH COOH  = 
3

0

mCH COO + 
0

m H+ 

  = (
3

0

mCH COO +
0

mNa
 ) –

0

mNa
  +

0

mH  +
0

mCl
   – 

0

mCl
  

   
3

0

CH COOH =
3

0

mCH COONa   + 
0

mHCl  – 
0

mNaCl  

Example 3. vkWDlsfyd vEy ds 0
m  dh x.kuk djksA 

  fn;k gS] 
0
eq Na2C2O4 = 400 –1 cm2 eq–1 0

m H2SO4 = 700 –1 cm2 mole–1 

  0
eq Na2SO4 = 450 –1 cm2 eq–1 

gy-  0
m H2C2O4 = 700 + 800 – 900 = 600 –1 cm2 mole  

   0
eq = 400 + 

700

2
 – 450  ; 

2

m
 = 350 – 50 = 300  

  m = 600  

 

9.2. dkWyjkm'k fu;e ds vuqiz;ksx ls % 

 i`Fkdµi`Fkd vk;uksa ds  fdlh fo|qr vi?kV~; ds fy;s dh x.kuk dj ldrs gSA  

 fo;kstu fu;rkad dk eku ,d ckj fudyus ds ckn ge nh xbZ lkUnzrk c ij   vkSj   dk eku Kkr dj ldrs gSA  

 fo;kstu dh dksfV : mPp ruqrk ij vk;uhdj.k 100% gksxk] blfy;s bls vuUr ruqrk dgrs gSA fuEu ruqrk ij 

vk;uhdj.k ¼vk;uksa esa fo;kstu½ 100% ls de gksxk vkSj rqY;kadh pkydrk de gks tk;sxhA 

 vFkkZr  eq < °eq  

   fo;kstu dh dksfV 

  =
eq

0

eq




  =  

nh xb Z lkUnzrk ij rqY; kadh pkydrk

vuUr ruqrk ij rqY; kadh pkydrk
 

 nqcZy fo|qr vi?kV~; dk fo;kstu fu;rkad&  

 KC =  
2C

1



 
;   = fo;kstu dh dksfV, C = lkUnzrk     

 fo;kstu dh dksfV lkUnzrk C ij eksyj pkydrk c  vkSj lhekad eksyj pkydrk º ds vuqikr ds yxHkx cjkcj 

gksrh gSA  =  /   

 ysfdu ge tkurs gSa fd nqcZy fo|qr vi?kV~; tSls ,flfVd vEy ds fy, 

  Ka  =
2C

(1 )



 
  =

 

2c

1 /



   
  =

 

2c

   
  

 fdlh vYi ?kqyu'khy yo.k dk KSP rFkk foys;rk (S) 

 vYi ?kqyu'khy yo.k = cgqr de foys;rk  

 foys;rk = eksyjrk = 0  

 blfy, foy;u dks 'kwU; lkUnzrk ;k vuUr ruqrk dk ekurs gSA 

  m, lar`Ir  =  M

 = 
K 1000

foys;rk
S = 

0

M

K 1000


  KSP = S2 (for AB type salt) 
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Solved Example 

Example 1.  ;fn ty dh pkydrk ftldk mi;ksx  AgCl foy;u dks lr`Ir djus esa gksrk gS] 3.1 × 10–5 –1 cm–1 

ikbZ xbZ gS vkSj AgCl ds foy;u dh pkydrk = 4.5 × 10–5 –1 cm–1 ikbZ xbZ gSA 

 ;fn 0

M AgNO3  = 200 –1  cm2 mole–1,  0

M NaNO3 = 310 –1 cm2 mole–1  

  AgCl ds KSP dh x.kuk djks A 

gy-  0

M AgCl = 140   dqy lkUnzrk = 10–5 

  S =
5140 4 10 1000

140

  
  =

41.4 10

14


  ;   S = 5.4 × 10–4 ;    S2 = 1 × 10–8 

 

Example 2. ty ds KW dh x.kuk djksA  

  H2O() + H2O()   H2O+(aq) + OH–(aq)  

  
m  = 

2

0

M,H O  = 0

M H+ + 0

M OH– 

   = 
K 1000

eksyjrk
 - ty ds 100%  fo;ksftr v.kqvksa dh lkUnzrk 

  eksyjrk = [H+] = [OH–] = 
1000

M

K




 

  KW = [H+][OH–] =

2

0

1000

M

K



 
 
  

  Ka ;k Kb = 
2

[ ][ ]H OH

H O

 

  

9.3. ruqrk ij foy;u ds m ,eq o K esa fofHkUurk,sa %  

 K foy;u esa vk;uksa dh lkUnzrkA  

 izcy vkSj nqcZy fo|qr vi?kV~; nksuksa dks ruq djus ij vk;uksa dh lkUnzrk ?kVsxh vr% K Hkh ?kVsxkA 

  m ;k eq   (K  C)   izcy fo|qr vi?kV~; 

  m = 
1000 K

eksyjrk
  ( aK C  )   nqcZy fo|qr vi?kV~; 

  eq = 
1000 K

ukeZyrk
 

 izcy fo|qr vi?kV~; ds fy;s  m  
C




C

C
 =fu;r 

 nqcZy fo|qr vi?kV~; ds fy;s  m  
C




aK C

C


1

C
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10. lkjka'k 

 fo|qr jlk;u % jlk;u dk og Hkkx gS ftlesa jlk;u vkSj fo|qr ÅtkZ dk vUr%ifjorZu gksrk gSA xSYosfud lsy esa 

jklk;fud ÅtkZ] fo|qr ÅtkZ esa cnyrh gS] xsYofud  lsy ,d ;qfDr gS ftlesa Lor% jsMkWDl vfHkfØ;k dk mi;ksx 

dj fo|qr /kkjk dk mRiknu djrs gSA fo|qr vi?kV~; lsy esa fo|qr ÅtkZ jklk;fud ÅtkZ esa cnyrh gS] ,d fo|qr 

vi?kVuh; lsy esa fo|qr /kkjk,,d vLor% vfHkfØ;k }kjk lEiUUk gksrh gSA ;g lqfo/kktud gksrh gS vkSj vip;u 

i`Fkd&i`Fkd bySDVªksMksa ij gksrk gSA  

 og bySDVªksM ftl ij vkDlhdj.k gksrk gS ,uksM+ dgykrk gS vkSj og bySDVªksM ftl ij vip;u gksrk gS dSFkksM+ 

dgykrk gSA lsy foHko E  ¼bls lsy oksYVsrk ;k fo|qr okgd cy Hkh dgrs gS)  lsy vfHkfØ;k ds çsjd cy dk 

fo|qrh; eki gSaA lsy foHko rki] vk;u lkUnzrk] xSl nkc ij fuHkZj djrk gSA ekud lsy mldh ekud voLFkk esa 

gksrk gSA G = –nFE  vkSj  Gº = –nFEº lehdj.k ds }kjk lsy foHko eqDr ÅtkZ ifjorZu ls lEcfU/kr gSA ;gk¡ 1 

eksy bysDVªkWu ij vkos'k F = 96,500 C/mol e–  QSjkMs gSA  

 v)Z vfHkfØ;k ds fy;s ekud vip;u foHko dks, ekud gkbMªkstu bySDVªksM  (S.H.E) ds fy;s 0 V ekudj ifjHkkf"kr 

fd;k tkrk gSA  2H+ (aq, 1 M ) + 2 e–  H2 (g, 1 atm)      Eº = 0V. 

 ekud vip;u foHko lkj.kh dk mi;ksx vkWDlhdkjd ,oe~ vipk;d  inkFkZ ds LFkkf;Ro dks vkjksgh Øe esa O;ofLFkr 

djus ds fy, fd;k tkrk gS rFkk lsy vfHkfØ;k ds fy;s E0  ds eku dh x.kuk djrs gS] vkSj ;s fu/kkZj.k djrs gS fd 

dksbZ jsMkWDl vfHkfØ;k Lor% gS ;k ughaA  

 uLVZ lehdj.k ds mi;ksx ls vekud & voLFkk ifjfLFkfr ij lsy foHko dh x.kuk dj ldrs gSA 

 25ºC ij E = Eº – 
0.0592

n
 log Q oksYV esa 

 ;gk¡ Q  vfHkfØ;k xq.kkad gSA lkE;koLFkk fLFkjkad  K vkSj ekud lsy foHko Eº dks fuEu lehdj.k ls lEcaf/kr djrs gSA  

 25ºC ij  Eº = 
0.0592

n
 log K oksYV esa 

 ,d cSVjh esa ,d ;k ,d ls T;knk xSYokfud lsy gks ldrs gSA bZ/ku lsy] cSVjh ls fcYdqy vyx gS blesa fØ;kdkjd  

dh yxkrkj lsy esa vkiwfrZ gksrh jgrh gSA ykSgs ij tax yxuk (Corrosion) lrg ij fo|qr jklk;fud izØe gSa vkSj 

dSFkksM+ {ks=k esa vkWDlhtu dk vip;u gksrk gSA yksgs dks tax yxus ls cpkus ds fy;s mldh lrg dks fdlh /kkrq ls 

lajf{kr dj nsrs gS (ftl izdkj fd xSYosfudj.k (galvaninzing)  esa fTkad ?kkrq }kjk)  vFkok yksgs dks fdlh nwljh 

/kkrq ds lkFk fo|qr ds lEidZ esa tksM+rs gS] tksfd vklkuh ls vkWDlhd`r gks tkrh gSA ;g izØe dSFkksM+hd laj{k.k 

(cathodic protection) dgykrk gSA 

 fo|qr vi?kVu og izØe gS ftlesa fo|qr /kkjk dk mi;ksx dj jklk;fud ifjorZu fd;k tkrk gSA bl lksfM;e] 

Dyksjhu]lksfM;e gkbMªksDlkbM vkSj ,Y;wfefu;e ¼gkWy&izØe½(hall-heroult process) ds fuekZ.k esa rFkk fo|qr  

 ifj'kks/ku rFkk fo|qr ysiu (electrorefining and electroplanting) esa gksrk gS bySDVªksM ij izkIr mRikn vip;u 

foHko] vkSj mPp oksYVrk ij fuHkZj djrk gSA izkIr mRikn dh ek=kk lsy esa ls izokfgr gksus okys bysDVªksUk  ds eksyks 

dh l[;ka ij fuHkZj djrh gSA tks fd /kkjk  ds eku rFkk /kkjk fdrus le; izokfgr gqbZ ml ij fuHkZj djrh gSA 
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  E = E°  –
.0592

n
 log 

¼mRikn½

¼vfHkdeZd½
  

    E = E°  – 
.0592

n
 log   

¼,uksfMd vk;u lkUnzrk½

¼dSFkksfMd vk;u lkUnzrk½
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11. MISCELLANEOUS SOLVED PROBLEMS (MSPS) 
 

Problem 1. nzo Hg dks dsFkksM+ ds :i esa iz;qDr dj NaCl foy;u ds fo|qr&vi?kV~u ds }kjk Na veyxe dks rS;kj 

fd;k tkrk gSA 10 xzke Hg ds ,d dsFkksM+ ij 10% Na-Hg dks cukus ds fy, 10 amp. dh /kkjk fdrus 

le; rd izokfgr dh tkuh pkfg,A (Na dk ijek.oh; nzO;eku = 23). 

  (A) 7.77 min  (B) 9.44 min.  (C) 5.24 min.  (D) 11.39 min. 

Solution (A) 90 xzke Hg ds lkFk 10 xzke Na gSA 

   10 xzke Hg = 
10

x 10
90

= 
10

9
 g Na 

  Na dk Hkkj = 
M

n
 × 

i x t

96500
 

  
10

9
 = 

23

1
 × 

10 x t

96500
  [ Na+ + e  Na] 

   t = 
10 x96500

9x10 x23
= 7.77 min 

 

Problem 2.  AgBr dk lar`Ir foy;u fy;k x;k gSA AgBr dk Ksp 12 × 10–14 gSA ;fn bl foy;u ds 1 yhVj esa 10–7 

eksy AgNO3 feyk;k tkrk gS] rks bl foy;u dh pkydrk 10–7 Sm–1 bdkbZ ds inksa esa gksxh& 

  [fn;k gqvk gS] 
(Ag )

º  = 4 × 10–3 Sm2 mol–1,
(Br )

º   = 6 × 10–3 S m2 mol–1, 
3(NO )

º   = 5 × 10–3 Sm2 

mol–1] 
  (A) 39   (B) 55   (C) 15   (D) 41  

Solution (A) 10–7 eksyj AgNO3 dh mifLFkfr esa AgBr dh foys;rk 3 × 10–7 M gSA  

  blfy,] [Br–] = 3 × 10–4 m3, [Ag+] = 4 × 10–4 m3 rFkk [NO3
–] = 10–4 m3  

  blfy,]dqy = 
Br

  + 
Ag

  + 
3NO  = 39 Sm–1 

 

Problem 3.  ,d gkbMªkstu bysDVªksM x dks lksfM;e ,flVsV rFkk ,flfVd vEy ds ,d cQj foy;u dks a : b vuqikr 

esa j[kk x;k rFkk ,d vU; gkbMªkstu bySDVªksM y dks lksfM;e ,flVsV rFkk ,flfVd vEy ds ,d cQj 

foy;u dks b : a vuqikr esa j[kk x;kA ;fn ekud gkbMªkstu bySDVªksM ds lanHkZ esa nksuksa lsyksa ds fy, 

vip;u foHko eku Øe'k% E1 rFkk E2 ik;s tkrs gS rc vEy ds pKa eku fuEu izdkj fn;k tk ldrk gS &  

  (A) 1 2E E

0.118


  (B) – 1 2E E

0.118


   (C) 1

2

E
0.118

E
    (D) 2 1E E

0.118


 

Solution (B) 

  H+ + e–    
1

2
H2(g)  

  E1 = 0 – .0591 log
1

1

(H )
 

  E1 = 0 + .0591 log [H+]1 = – .0591 pH1  
  E2 = – .0591 pH2  

  pH1 = pka + log 
Salt

Acid
 

  pH1 = pka + log
a

b
 .............. (1) 

  pH2 = pka + log
b

a
 

  pH2 = pka – log
a

b
 .............. (2) 

  Add (1) & (2) 
  pH1 + pH2 = 2 pka  

  2pka = – 1 2E E

0.0591 0.0591
    pka = –  1 2E E

0.118

 
 
 
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Problem 4.  
2
3

[Br ]

[CO ]




 ds fdl eku ds fy, fuEu lsy vfHkfØ;k lkE;koLFkk ij gksxh \ 

  Ag(s)  Ag2 CO3(s)  Na2CO3 (aq) KBr(aq) AgBr(s)  Ag(s)  

  Ag2 CO3 ds fy, KSP = 8 × 10–12 rFkk AgBr ds fy, KSP = 4 × 10–13 

  (A) 1   × 10–7   (B) 2  × 10–7   (C) 3   × 10–7   (D) 4 × 10–7  

Solution (B)  ,uksM+ : Ag(s)   Ag+ (aq) + 1e–  

  dsFkksM+ : Ag+ (aq)  + 1e–    Ag 

  –––––––––––––––––––––––––––––––––––– 

  dqy :    (AgBr)Ag 1e


2 3(Ag CO )Ag  

  0 = 0 + 
0.059

1
 log

SP

SP 2 3
2
3

K AgBr

[Br ]

K Ag CO

[CO ]





 
 
 

  SPK AgBr

[Br ]
 =  SP 2 3

2
3

K Ag CO

[CO ]
 

   
13

12

4 10

8 10








 =

2
3

[Br ]

[CO ]




    

2
3

[Br ]

[CO ]




 = 2  × 10–7   

 

Problem 5. ,d izcy oS|qrvi?kV~; ds ruq foy;u ;qDr chdj esa tc nks bySDVªk sM bl izdkj j[ks gks fd ;g bysDVªksM+ 

foy;u esa Bhd vk/ks Mqcs gksa] rc budk izfrjks/k 50 ekik x;kA ;fn foy;u dks 'kq) ty (ux.; 

pkydrk) ds }kjk bl izdkj ruq fd;k tkrk gS fd bySDVªksMiw.kZ :i ls foy;u esa Mwc tkrs gS rc foy;u 

}kjk u;s izfrjks/k dk eku gksxk % 

 
  (A) 50    (B) 100    (C) 25    (D) 200   
Solution (A) 

  R = 
1

k A
 

  A dks nqxquk djus ij k vk/kk gks tkrk gSA bl izdkj R, 50 gh jgrk gSA 

 

Problem 6.  fuEu lsy ds fy,s EMF dk eku mV esa D;k gksxk ;fn  

  298 K ij Pt  H2 (1atm)  HCl (0.01 M)  AgCl(s)  Ag(s) 

  ;fn 25°C ij  Gf° ds eku fuEu izdkj gSaA 

  AgCl(s) ds fy, – 109.56 
kJ

mol
  rFkk (H+ + Cl–) (aq) ds fy, – 130.79 

kJ

mol
 gSA 

  (A) 456 mV  (B) 654 mV  (C) 546 mV  (D) buesa ls dksbZ ugha 

Solution (A) 

  
0
cell reactionG  = 2 (– 130.79) – 2 (– 109.56) = – 42.46 kJ/mole 

  (for H2 + 2AgCl   2Ag + 2H+ + 2Cl– ) 

   Eºlsy =  
42460

2 96500



 
= + 0.220 V 

  vc Elsy = + 0.220 + 
0.059

2
 log  

4

1

(0.01)
= 0.456 V = 456 mV.  
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Problem 7.  25ºC ij lsy Ag(s)|AgBr(s)|Br(aq)||AgCl(s) | Cl(aq)| Ag(s) fn;k gqvk gSA AgBr rFkk AgCl ds 

foys;rk xq.kuQy Øe'k% 5 × 1013 rFkk 1 × 1010 gSaA tc lsy dk e.m.f. 'kwU; gks tk;s rc Br rFkk Cl 

dk lkUnzrk vuqikr D;k gksxk \ 

  (A) 1 : 200  (B) 1 : 100  (C) 1 : 500  (D) 200 : 1 
Solution (A) 

  0

Br AgBr Ag
E   = 0

Ag Ag
E    +

0.059

1
  log KSP AgBr = 0

Ag Ag
E  – 0.7257 

  vkSj 0

Cl AgCl Ag
E  =  0

Ag Ag
E  + 

0.059

1
 log KSP AgCl =  0

Ag Ag
E  – 0.59 

  vc lsy vfHkfØ;k 

   Ag + Br–   AgBr + 1e–  

   AgCl + 1e–   Ag + Cl–  

  ––––––––––––––––––––––––––––––––––– 

   Br– + AgCl   Cl– + AgBr 

  0 = (0.7257-0.59) + 
0.059

1
log

[Br ]

[Cl ]




   

[Br ]

[Cl ]




 = 0.005 

 

Problem 8. vf/kdka'k ifjfLFkfr;ksa esa foy;u dh pkydrk dk eku muesa mifLFkr vkos'k okgd ¼vk;uksa½ dh dqy lkUnzrk 

ds lh/ks lekuqikrh gksrh gSA mijksDr rF; dk mi;ksx djrs gq, ,d vEyh; nqcZy {kkj BOH dh pkydrk 

(k)  ds izfr'kr esa deh Kkr dhft,A ;fn blsds 0.1 M lkUnzrk ds foy;u dks blds izkjfEHkd vk;ru ls 

nqxus vk;ru rd ruq fd;k tkrk gSA (BOH ds fy, Kb = 10–5) (yhft, 50 = 7.07). 

Solution izkjfEHkd [OH–] = 
510 0.1   = 10–3  

  [vk;u]dqy = 2 × 10–3 M 

  rRi'pkr~ [OH–] = 5 1
10

20

   = 50   × 10–4 M 

   [vk;u]dqy = 2 50 × 10–4 M 

   [vk;u]dqy dk izfr'kr ifjorZu  = 
2 50 20

20


 × 100 = – 29.29% 

  Ans. 29 
 

Problem 9. 0.04 M lkUnzrk okys oS|qr vi?kV~; ds foy;u dh eksyj pkydrk dk eku 5000 –1 cm2 mol–1 gSA 

tcfd 0.01 M lkUnzrk ij bldk eku 5100 –1 cm2 mol–1 gSA vko';d rF; dks ekurs gq;s] ¼;g ,d 

izcy fo|qr vi?kV; gS½ vuUr ruqrk ij bldh eksyj pkydrk dh x.kuk dhft, rFkk 0.04 M lkUnzrk ij 

bl izcy fo|qr vi?kV~; dh fo;kstu dh ek=kk Hkh fu/kkZfjr dhft,A  

Solution xzkQ ls ge ns[k ldrs gS fd M
 dk eku 5200 –1 cm2 mol–1 gSaA   

  blfy,]   = 
5000

5200
 = 0.9615 ~ 0.96     

Ans. 96  
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