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                           SHIVALIK BEHROR 

                 MEDICAL/IIT-JEE PRE-FOUNDATION  
                                           CLASS XII Appearing 

                              (LESSON III
rd

) ELECTROCHEMISTRY 

 SUBJECT- CHEMISTRY (Varun Sir, Mob. 9784067297) 

 oS|qr jlk;u Lor% izofrZr jklk;fud vfHkfØ;kvksa esa fuxZfer ÅtkZ ls fo|qr mRiknu ,oa 

fo|qrh; ÅtkZ ds Lora% vizofrZr jklk;fud ifjorZuksa esa mi;ksx dk v/;;u gS 

 

jklk;fud ÅtkZ ⇌ oS|qr ÅtkZ 

 

Some Basic concept of Electro chemistry :- 

 jsMkWDl vfHkfØ;k (Redox Reaction) :- ,slh vfHkfØ;k,sa ftuesa vkWDlhdj.k ,oa vip;u nksuksa 

gh vfHkfØ;k,sa ikbZ tkrh gSA jsMkWDl vfHkfØ;k,sa dgykrh gSA ¼buesa ,d inkFkZ vipf;r ,oa 

nwljk inkFkZ vkWDlhd`r gksrk gSA½ 

 vkWDlhdj.k (Oxidation) ;k vkWDlhd`r (Oxidized) :- vkWDlhdj.k vfHkfØ;k esa bySDVªkWuksa dk 

R;kx gksrk gSA 

Zn   Zn
+2

 + 2e
-
  

 vip;u (Reduction)  ;k vipf;r (reduced) :- vip;u vfHkfØ;k esa bySDVªkWuksa dks xzg.k 

djrs gSA 

Cu
+2

 + 2e
-
   Cu 

 vkWDlhdkjd inkFkZ (Oxidizing agent) :- os inkFkZ ftudk Lo;a dk vip;u gksrk gS ,oa 

nwljs dks vkWDlhd`r djrs gS rks os inkFkZ vkWDlhdkjd inkFkZ dgykrs gSA 

 vipk;d inkFkZ (Reducing agent) :- os inkFkZ ftudk Lo;a dk vkWDlhdj.k gksrk gS ,oa 

nwljs dks vipf;r djrs gS rks os inkFkZ vipk;d inkFkZ dgykrs gSA 

inkFkZ  vkWDlhdkjd  vip;u 

 Zn + Cu
+2

      Zn
+2

 + Cu 

   vkWDlhdj.k 

        inkFkZ 

    vipk;d 
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 jsMkWDl vfHkfØ;k nks v)ZvfHkfØ;kvksa ls feydj cuh gSA ,d vkWDlhdj.k ,oa nwljh vip;u 

vfHkfØ;kA vr% ,d dks vkWDlhdj.k v)ZvfHkfØ;k nwljh ds vip;u v)ZvfHkfØ;k dgrs gSaA 

 

Red ox Reaction 

   Reduction  oxidation 

 

Ex.  Zn   Zn
+2

 + 2e
-
 vkWDlhdj.k v)ZvfHkfØ;k 

 Cu
+2

 + 2e-    Cu vip;u v)Z vfHkfØ;k 

 Zn + Cu
+2

    Zn
+2 

+ Cu  Redox Reaction 

 /kkfRod bySDVªkWu dks mUgha ds fo|qr vi?kV~; esa Mkydj izR;sd v)Z vfHkfØ;kvksa dk fuekZ.k 

djrs gSaA 

 bySDVªkWM foHko (Electrode Potential)%& bySDVªkWM ,oa fo|qr vi?kV~; ds e/; mRiUu 

foHkokUarj (Potential difference) dks bySDVªkWM foHko dgrs gSA 

 ekud bySDVªkM foHko (Standard Electrode Potential ) :- tc v)Z lsy vfHkfØ;k esa 

iz;qDr lHkh Lih’kht dh lkUnzrk dsoy ,d bdkbZ gksrh gS rks bySDVªkWM foHko ekud bySDVªkWM 

foHko dgrs gSA 

 IUPAC ds fu;ekuqlkj %& ekud vip;u foHko dks vc ekud bySDVªkWM foHko dgrs gSA 

 ,uksM~ (Anode) :- ftl Hkh v)Z vfHkfØ;k dk vkWDlhdj.k gksxk mls gh ,uksM dgrs gSaA 

 dSFkksM (Cathode) :- ftl Hkh v)Z vfHk- dk vip;u gksxk mls gh dSFkksM dgrs gSA 

 lSy esa (jsMkWDl vfHk-) esa e
-
 dh fn’kk 

Anode     e
-
  Cathode 

 lSy esa (jsMkWDl vfHk-) esa /kkjk dh fn’kk 

Cathode     /kkjk  Anode 

 Msfu;y lSy (Daniell Cell) :-  

 ;g ,d fo|qr jklk;fud lSy gS tks jklk;fud ÅtkZ dks fo|qr ÅtkZ esa ifjofrZr 

djrk gSA 

 tc Zn
+2

 ,oa Cu
+2

 vk;uksa dh lkanzrk ,d bdkbZ (1mol dm
-3

) gksrh gS rks bldk 

fo|qrh; foHko 1.1V gksrk gSA bl izdkj dh ;qfDr dks xSYosfud ;k oksYVh; lsy dgrs 

gSA 
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Msfu;y lSy ds fy;s jSMkWDl vfHkfØ;k 

 Zn + Cu
+2

   Zn
+2

 + Cu 

 

     A    L        O        N 

 Anode Left  Oxidation Negative 
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 fo|qr okgd cy (Emf) %& nks v)Zlsy ds bySDVªkWM foHko 

 dk varj lSy foHko (Cell potential or cell voltage) dgykrk gSA  

;fn lsy esa fo|qr /kkjk dk izokg ugha ¼[kqyk ifjiFk½ gks 

 rks bls fo|qr okgd cy dgrs gSaA 

 foHkokUrj %& fdlh Hkh ifjiFk esa nks bySDVªkWM ds bySDVªkWM foHko ds varj dks foHkokUrj 

(Potential difference) dgrs gSA 

fo|qr okgd cy ,oa foHkokUrj esa varj 

Ø- la- fo|qr okgd cy foHkokUrj 

1 [kqys ifjiFk esa fdlh Hkh ifjiFk esa 

2 foHkoekih }kjk ekiu oksYVehVj }kjk ekiu 

3 fdlh Hkh lSy dh vf/kdre oksYVst gksrh gSA fo- ok- cy ls de oksYVst gksrh gSA 

 

 xSYosfud lSy dk fu:i.k %&  

vkWDlhdj.k foHko    @@  vip;u foHko 

(Left side)  yo.k lsrq  (Right Side) 

Ex. /kkrq@/kkrq vk;u @@  /kkrq vk;u@/kkrq 

      yo.k lsrq 

Ex. Zn + Cu
+2

    Zn
+2

 + Cu 

      Zn / Zn
+2

 (c1)   // Cu
+2

 (c2) / Cu 

 

Ex. Cu + 2Ag
+
   Cu

+2
 + 2Ag 

      Cu/Cu
+2

(c1)    // 2Ag
+
 (c2) / 2Ag 

 

Ex. Co + Ni
+2

   Co
+2

 + Ni 

      Co/Co
+2

 (c1) // Ni
+2

 (c2) / Ni 

 fo|qr okgd cy (Emf) dk ekiu 

E emf = E right – E left     

E
0
 emf = E

0
 right – E

0
 left      
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lSy dk emf = (,uksM dk mip;u foHko) + (dSFkksM dk vip;u foHko) 

lSy dk emf = (,uksM dk vip;u foHko) - (dSFkksM dk mip;u foHko) 

E right & E left = vip;u foHko 

E
0
 right & E

0
 left = ekud vip;u foHko 

E emf = fo|qr okgd cy 

E
0
 emf = ekud fo|qr okgd cy 

iz'u %& fuEu lSy vfHkfØ;k ij fopkj dhft,A 

 2Ag
+
 + Cd   2Ag + Cd

+2
 

 Ag
+
 + e

-
  Ag rFkk Cd

+2
 + 2e

-
       Cd ds fy, ekud bySDVªkWM foHko  

Øe’k% 0-80v rFkk -0.40v gSA lsy dk ekud fo|qr okgd cy gSA 

mÙkj %& vkWdlhdj.k  // vip;u foHko 

     yo.k gsrq 

 Cd / Cd
+2

  //  2 Ag
+
 / Ag 

       L               R 

 E
0
 emf = E

0
 right – E

0
 left 

              = E
0
 Ag+/Ag – E

0
 Cd

+2
 / Cd 

    = 0.80 – (-.40) 

    = .80 + .40 = 1.20v 

iz'u %& fuEu lsy vfHkfØ;k Lor% gS ;k vLor% gSA 

 Zn + Co
+2

  Co + Zn 
+ 2

 

(Given – E
0
 Zn/Zn

+2
 = 0.76v, E

0
 Co/Co

+2
 = 0.28v) 

mÙkj %& vip;u foHko esa ifjofrZr djrs gSA 

 E
0
 Zn

+2
 / Zn  = -0.76v, E

0
 Co

+2
 / Co = -0.28v) 

 vkWDlhdj.k foHko // vip;u foHko 

 Zn / Zn
+2

  // Co
+2

/Co 

     L         R 



 

SHIVALIK SR.SEC.SCHOOL,BHARTHARI ROAD BEHROR,01494-294297,www.shivalikschool.co.in 

 E
0
 emf = E

0
 right – E

0
 left 

  = E
0
 Co

+2
/Co – E

0
 Zn

+2
/Zn 

  = (-.28) – (-.76) 

  = -.28 + .76 

  = + .48v 

E
0
 emf /kukRed gS vr% lsy vfHkfØ;k Lor% gSA 

iz'u %& uhps nh xbZ lsy vfHk- ds vk/kkj ij lsy dk  

        ekud fo|qr okgd cy Kkr dhft,A 

 Zn + 2Ag
+
  Zn

+2
 + 2Ag 

 Givan that E
0
 Zn,Zn

+2
 = 0.76V vkSj E

0
 Ag, Ag

+
 = -.80V 

mÙkj %& 1-56v 

 bySDVªkWM foHko dk ekiu (Measurement of electrode potential) %& vdsys v)Zlsy 

ds foHko dk ekiu ugha fd;k tk ldrkA ge dsoy nks v)lsyksa ds foHkoksa esa varj dks eki 

ldrs gSA blds lsy dk fo- ok- cy izkIr gksrk gSA ;fn ge LosPNk ls ,d bySDVªkWM ¼v)Zlsy½ 

dk foHko p;fur dj ys rks buds lkis{k nwljs v)lsy dk foHko Kkr fd;k tk ldrk gSA 

mnk- SHE 

 ekud gkbMªkstu bySDVªkWM (Standard Hydrogen Electrode) (SHE) %& blesa ,d 

dk¡p dh uyh esa IysfVue dk rkj lhy can dj fn;k tkrk gS vkSj bllsa IysfVue dh ifV~Vdk 

tqMh jgrh gSA bl ifV~Vdk ij pwf.kZr IysfVue dk vkoj.k p<k gksrk gSA rFkk ;g IysfVue 

bySDVªkWM dh rjg dk;Z djrk gSA ;g 1.M lkUnzrk (1M HCl) ds H
+
 vk;uksa okys ,d 

vEyh; foy;u esa Mqck jgrk gSA 1 atm nkc ij 'kq) gkbMªkstu xSl dks 298K fu;r rki 

ij foy;u esa lrr~ :i ls izokfgr fd;k tkrk gSA bl v)Zlsy esa fuEufyf[kr vfHkfØ;k 

lEiUu gksrh gSA tks bl ckr ij fuHkZj djrh gS fd ;g dSFkksM dh Hkk¡fr dk;Z djrk gS ;k 

,uksM dh rjg dk;Z djrk gSA 

;fn ekud gkbMªkstu bySDVªkWM ,uksM dh rjg dk;Z djs rks 

 H2 (g)  2H
+
 + 2e

-
 

 Pt (s) / H2(g) / H
+
 (Aq) 
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;fn ekud gkbMªkstu bySDVªkWM dSFkksM dh rjg dk;Z djs rks 

 2H
+
 + 2e-  H2 (g) 

 H
+
 (Aq) / H2(g) / Pt (s) 

ekud gkbMªkstu bySDVªkWM dks mRØe.kh; bySDVªkWM Hkh ekuk tkrk gSA 

 H2(g) ⇌ 2H
+
 + 2e

-
 

 v)Zlsy dks ekud gkbMªkstu bySDVªkWM ds lkFk la;ksftr djds ,d bySDVªkWM ds bySDVªkWM 

foHko dks fu/kkZfjr fd;k tk ldrk gSA ekud gkbMªkstu bySDVªkWM dk bySDVªkWM foHko 'kwU; 

ekuk tkrk gSA ekud vFkok lkekU; gkbMªkstu bySDVªkWM ds lkis{k fu/kkZfjr ,d /kkrq bySDVªkWM 

dk bySDVªkWM foHko ekud bySDVªkWM foHko (E
0
) dgykrk gSA 

   

iz'u %& fudk; Mg
+2

/Mg dk ekud bySDVªkWM foHko vki fdl izdkj Kkr djsaxsA 

mÙkj %& ,d lsy dk fuekZ.k djsaxs ftlesa Mg/MgSO4 ,d bySDVªkWM rFkk SHE nwljk 

bySDVªkWM dke esa ysrs gSA 

 Mg / Mg
+2

(1M) // SHE 

 Mg / Mg
+2

 (1M) // H
+
 (1M) / H2 (1atm) / Pt(s) 

 E
0
 emf = E

0
 right – E

0
 left 

    = E
0
 SHE – E

0
 Mg+2/Mg 

   E
0
 SHE = 0 

 E
0
 emf = 0 – E

0
Mg

+2
/Mg  

 E
0
Mg

+2
/Mg = - E

0
 emf 

 



 

SHIVALIK SR.SEC.SCHOOL,BHARTHARI ROAD BEHROR,01494-294297,www.shivalikschool.co.in 

iz’u %& fudk; Cu
+2

/Cu dk ekud bySDVªkWM foHko vki fdl izdkj Kkr djsaxsA 

mÙkj %& ,d lsy dk fuekZ.k djsaxs ftlesa Cu/CuSo4 ,d bySDVªkWM ,oa SHE nwljk 

bySDVªkWM dke esa ysrs gSaA 

 SHE // Cu
+2

 (1M) / Cu 

 Pt (s) / H2 (atm) / H
+
 (1M) // Cu

+2
 (1M) / Cu 

 E
0
 emf = E

0
 right – E

0
 left 

 E
0
 emf = E

0
 Cu

+2
/Cu – E

0
 SHE 

 E
0
 SHE = 0 

 E
0
 emf = E

0
 Cu

+2
/Cu – 0 

 E
0
 Cu

+2
/Cu = + E

0
 emf   

eq[; fcanq %&  

1- IysfVue (Pt) ,oa Lo.kZ (Au) tSlh /kkrq,¡ vfØ; bySDVªkWM ds :i esa iz;qDr gksrh gSA os 

vfHkfØ;k esa Hkkx ugha ysrh ijUrq vkWDlhdj.k ,oa vip;u vfHkfØ;kvksa ds fy, ,oa bysDVªkWuksa 

ds pkyu ds fy, viuh lrg iznku djrh gSA 

 fo|qr jklk;fud Js.kh (Electro chemical series) :- rRoksa dks c<rs gq,s ekud vip;u 

foHko ds eku ds :i esa iznf’kZr djus dh O;oLFkk dks oS|qr jklk;fud Js.kh dgrs gSA 

Ø-

la- 

fVªd rRo vip;u foHko 

1    ys Li
+
/Li -3.05V izcyre vipk;d 

2   ds K
+
/K -2.93 V 

3 Ckkck Ba
+2

/Ba -2.90 

4 dk  Ca
+2

/Ca -2.87 

5 uke  Na
+1

/Na -2.71 

6 ets ls Mg
+2

/Mg -2.37 

7 vkyk  Al
+3

/Al -1.36 

8 th  Zn
+2

/Zn - .76 

9 djs  Cr
+3

/Cr - .74 

10 fQj Fe
+2

/Fe - .44 
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11 dns  Cd
+2

/Cd - 40 

12 Dks Co
+2

/Co - .28 

13 uh Ni
+2

/Ni - .25 

14 Lkqus Sn
+2

/Sn - .14 

15 izHkq  Pb
+2

/Pb - 13 

16 gS H
+1

/H2 Zero 

17 D;w¡ Cu
+2

/Cu + .34 

18 vkbZ I2/I
-
 + .54 

19 fQj  Fe
+3

/Fe
+2

 + .77 

20 Ikkjks Hg
+2

/Hg +.79 

21 Vkx Ag
+
/Ag +.80 

22 Ckjlkus Br2/Br- + 1.08 

23 dy  Cl2/Cl- +1.36 

24 Lksuk Au
+3

/Au +1.42 

25 fQj vk;sxh F2/F
-
 +2.81izcyre vkDlhdkjd 

 

 fo|qr jklk;fud Js.kh ds vuqiz;ksx (Application of Electrochemical Series) %& 

1- /kkrq ftudk ekud vip;u foHko de gksrk gSA os vf/kd fo|qr/kuh gksrs gSA 

(a) ekud vip;u foHko < - 2.0V  izcy fo|qr /kuh-  

          (IA, IIA lewg)  

(b) ekud vip;u foHko 0 ls &2-0v ds chp gks rks  e/;e fo|qr /kuh- 

        (Al, Zn, Fe, Co, Ni etc.) 

(c) ekud vip;u foHko > 0 = nqcZy fo|qr /kuh- (Cu, Hg, Ag, etc.) 

2- /kkrq ftudk ekud vip;u foHko dk eku de gksrk gS] rks os izcy vipk;d gksrs gSA 

3- v/kkrq ftudk ekud vip;u foHko dk eku mPp gksrk gS rks os izcy vkWDlhdkjd gksrs gSA 

4- /kkrq ftudk ekud vip;u foHko dk eku de gksrk gS oks vf/kd fØ;k’khy gksrs gSA 

(a) {kkj /kkrq vkSj {kkjh; e`nk /kkrqvksa dk ekud vip;u foHko (SRP) eku de gksrk gS 

blfy;s ;s mPp fØ;k’khy gksrs gS vkSj B.Ms ty ds lkFk H2 mRlftZr djrs gSA 
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(b) e/;e :i ls fo|qr/kuh /kkrq de fØ;k’khy gksrs gS vkSj Hkki ds lkFk H2 nsrs gSA 

(c) nqcZy :i ls fo|qr/kuh /kkrq ty ls H2 mRlftZr djus esa leFkZ ugha gksrs gSA 

5- /kkrq ftudk SRP eku de gksrk gS mldh la{kkj.k nj vf/kd gksrh gSA 

6- de E
0
  ,uksM  vkWDlhdj.k  vipk;d {kerk 

7- ,d jsMkWDl vfHkfØ;k ds Lor% gksus dk fu/kkZj.k djuk %& 

(a) fo|qr jklk;fud Js.kh esa Åij fLFkr /kkrq uhps fLFkr /kkrq ds yo.k ds foy;u esa ls mls 

izfrLFkkfir dj nsrh gSA 

 ZnSO4 + Cu  Zn + CuSO4  laHko ugha 

 CuSO4 + Zn  ZnSO4 + Cu  laHko 

 Cu + 2AgNO3  Cu (NO3)2 + 2Ag laHko 

 Zn + FeCl2  ZnCl2 + Fe  laHko 

(b) fo|qr jklk;fud Js.kh esa uhps fLFkr v|krq ¼vf/kd fØ;k’khy½ Åij fLFkr v|krq ds yo.k 

ds foy;u esa ls mls izfrLFkkfir dj nsrh gSA 

 Cl2 + 2KI  2KCl + I2   laHko  

 F2 + 2KBr  2KF + Br2   laHko 

 I2 + 2KBr  2KI + Br2   vlaHko 

 Cl2 + 2KF  2KCl + F2   vlaHko 

(c) fo|qr jklk;fud Js.kh esa gkbMªkstu ls Åij fLFkr /kkrq,¡ ruq vEy ;k ty ds lkFk fØ;k 

dj gkbMªkstu xSl eqDr djrh gSA ;g izo`fÙk Åij ls uhps tkus ij ?kVrh tkrh gSA 

 M + H
+
  M

+
 + ½ H2(g) 

iz'u %& D;k vki ,d ftad ds ik= esa dkWij lyQsV dk foy;u j[k ldrs gS \ 

mÙkj %& dkWij dh rqyuk esa ftad vf/kd fØ;k’khy gS vr% CuSo4 foy;u esa ls Cu dks 

izfrLFkkfir  dj nsxkA  

 Zn(s) + CuSO4 (Aq)  ZnSO4 (Aq) + Cu(s) 

  Zn/Zn
+2

 // Cu
+2

 / Cu 

  E
0
 emf = E

0
 Cu

+2
 / Cu – E

0
 Zn

+2
 / Zn 

  = +.34 – (- .76) 

  = + .34 + .76 = +1.1V 
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 E
0
emf = /kukRed eku gSA vr% nksuksa bySDVªkWMksa ds e/; vfHkfØ;k gksrh gSA blfy;s ik= esa  

  ugha j[k ldrsA 

 iz'u %& fuEufyf[kr /kkrqvksa dks ml Øe esa O;ofLFkr dhft,A ftlesa os ,d nwljs dks muds  

 yo.kksa ds foy;uksa esa ls izfrLFkkfir djrh gSA Al, Cu, Fe, Mg, and Zn. 

 mÙkj %& Mg < Al < Zn < Fe < Cu < Ag 

 iz'u %& uhps fn, x, ekud bySDVªkWM foHkoksa ds vk/kkj ij /kkrqvksa dks mudh c<rh gqbZ  

 vipk;d {kerk ds Øe esa O;ofLFkr dhft,A  

      K
+
/K = -2.93V, Ag

+
/Ag = 0.80V, Hg

+2
/Hg = .79V,  

         Mg
+2

/Mg = 2.37V, Cr
+3

/Cr = -.74V 

 mÙkj %& Ag
+
/Ag < Hg

+2
/Hg < Cr

+3
/Cr < Mg

+2
/Mg < K

+
/K 

   Increasing order of reducing power 

 

 iz'u %& ml xSYosuh lsy dks n’kkZb, ftlesa fuEufyf[kr vfHkfØ;k gksrh gSA 

  Zn(s) + 2 Ag
+
 (Aq)  Zn

+2
 (Aq) + 2 Ag (s) vc crkb, 

1- dkSulk bySDVªkWM _.kkRed vkosf’kr gSA 

2- lSy esa fo|qr /kkjk ds okgd dkSu ls gSa \ 

3- izR;sd bySDVªkWM ij gksus okyh vfHkfØ;k D;k gS \ 

 

mÙkj %& 1- _.kkRed bySDVªkWM = Zn 

2- Cathode  I ¼fo|qr /kkjk½  Anode 

    (Ag)        (Zn) 

3- vkWDlhdj.k v)ZlSy vfHkfØ;k 

Zn(s)  Zn
+2

 (Aq) + 2 e
- 

 

vip;u v)Zlsy vfHkfØ;k 

2Ag
+
 (Aq) + 2e

-
  2Ag (s) 
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usuZLV lehdj.k (Nernst equation) :- 

,d bySDVªkWM ds fy;s 

Ekkuk ,d v)ZlSy vfHkfØ;k 

M
+n

 (Aq) + ne
-
  M(s) 

Å"ekxfrdh ls  

∆G = ∆G
0
 + RT lnk 

∆G = ∆G
0
 + RT ln 

(p)

(R)
 

∆G = ∆G
0
 + RT ln 

(M(s))

(M+n )
 

 [M(s)] = 1 

∆G = ∆G
0
 + RT ln 

1

(M+n )
 

∆G = -nFE  ∆G
0
 = -nFE

0
 

-nFE = -nFE
0
 + RT ln 

1

(M+n )
  .................(1) 

leh- 1 esa –nF dk Hkkx nsus ij 

−nFE

−nF
 = 

−nF E0

−nF
 + 

RT

−nF
 ln 

1

 M+n  
 

 

 

 

 

 

 

leh- 2 o 3 ,dy bySDVªkwM ds fy;s usuZLV leh- gSA 

;gk¡ R = 8.314 J/molK, T = 298K, F = 9650
0
C mol

-1
 ;k 96487 mol

-1 

eku j[kus ij  

 

EM
+n

/M = E
0
M

+n
/M - 

RT

nF
 ln 

1

 M+n  
  ..................(2) 

 

EM
+n

/M = E
0
M

+n
/M – 2.303 

RT

nF
 log 

1

 M+n  
 ..................(3) 
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             EM
+n

/M = bySDVªkWM foHko 

   E
0
M

+n
/M = ekud bySDVªkWM foHko 

     n = LFkkukUrfjr e
-
 dh la[;k 

mi;ksx %&  

1- usuZLV lehdj.k dks v)Zlsy vfHkfØ;kvksa ds fy, Hkh iz;qDr dj ldrs gSaA 

2- vekudh; ifjfLFkfr;ksa (non standard conditions) ds vUrxZr lSy foHko ifjdfyr djus 

ds fy, usuZLV lehdj.k iz;qDr dh tk ldrh gSA 

,d lSy ds fy, usuZLV lehdj.k %& 

Ekkuk ,d lSy vfHkfØ;k 

aA + bB ⇌ cC + dD 

k = 
(p)

(R)
 k = 

(C)c x (D)d

(A)a  x (B)b  

Ecell = E
0
cell – 2.303 

RT

nF
 log K 

Ecell = E
0
cell – 2.303 

RT

nF
 log 

(C)c x (D)d

(A)a  x (B)b  

For numerical :- 

Ecell = E
0
cell –  

0.0591

n
 log 

(C)c x (D)d

(A)a  x (B)b  

For a common cell :- 

 

 

 

Ecell = lSy foHko ;k fo|qr okgd cy 

E
0
cell or E

0
emf  = ekud lSy foHko ;k ekud fo|qr okgd cy 

EM
+n

/M = E
0
M

+n
/M –  

0.0591

n
 log 

1

 M+n  
 

 

Ecell = E
0
cell –  

0.0591

n
 log 

(P)

(R)
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uksV %& Ecell dk eku vk;uksa dh lkUnzrk ij fuHkZj djrk gSA mRikn dh lkUnzrk c<us ij 

Ecell esa deh ,oa fØ;kdkjd dh lkUnzrk c<us ij Ecell dk eku c<rk gSA 

 

(NCERT 3.1) iz’u %& fuEufyf[kr vfHkfØ;k okys lsy dks fu:fir dhft,A 

Mg(s) + 2Ag
+
 (0.0001M)  Mg

+2
 (0.130M) + 2 Ag(s) 

blds E lsy dk ifjdyu dhft,A ;fn E
0
 lsy = 3.17V gksA 

mÙkj %& lsy vfHkfØ;k  

Mg(s) + 2Ag
+
 (0.0001M)      Mg

+2
 (0.130M) + 2 Ag(s) 

      R     P 

Ecell = E
0
cell - 

0.0591

n
 log 

(P)

(R)
 

Ecell = E
0
cell - 

0.0591

n
 log 

[Mg Aq  
+2]x [Ag  s ]2

[Mg s ] x [Ag  Aq  ]2  

 [Ag (s)] or [Mg(s)] = 1 

Ecell = E
0
cell - 

0.0591

n
 log 

[Mg +2]

[Ag +]2  

 = 3.17 - 
0.0591

2
 log 

.130

(.0001)2 

 = 3.17 - 
0.0591

2
 log 

.130

.0001  x .0001
 

 = 3.17 - .0295 log (13x10
6
) ( logmxn = logm + logn) 

 = 3.17 - .0295 [ log13 + log10
6
) ( logm

n
 = nlogm) 

 = 3.17 – 0.295 [ log13 + 6 log10] ( log10 = 1) 

 = 3.17 – .0295 x [ 1.1139 x 6 ] 

 = 3.17 - .0295 x 7.1139 

 = 3.17 - .2098 = 2.96V 

iz'u %& fuEu lsy ij fopkj dhft, %& 

 Zn/Zn
+2

(Aq) (0.1M) // Cu
+2

(Aq) (1M) / Cu 

 ekud bySDVªkWM foHko fn;s x;s gS  
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 Cu
+2

 + 2e
-
  Cu, E

0
 = 0.34V ,oa 

 Zn
+2

 + 2e
-
  Zn E

0
 = -0.76V 

Lksy ds fo|qr okgd cy dh x.kuk dhft,A 

mÙkj %& lsy vfHkfØ;k   

 Zn/Zn
+2

(Aq) (0.1M)    //    Cu
+2

(Aq) (1M) / Cu 

   L         R         

E
0
cell = E

0
right – E

0
left 

E
0
cell = E

0
Cu

+2
/Cu – E

0
Zn

+2
/Zn 

E
0
cell = 0.34 – (-.76) = 1.1V 

usuZLV lehdj.k ls  

Ecell = E
0
cell – 

0.0591

n
 log 

(P)

(R)
 

Ecell = E
0
cell – 

0.0591

n
 log 

(Zn +2)

(Cu +2)
 

 = 1.1 - 
0.591

2
 log 

.1

1
 

 = 1.1 – 0.295 log 
1

10
 

 = 1.1 – 0.295 log 10
-1

 

 = 1.1 – 0.295 x -1log10  ( log10 = 1) 

 = 1.1 + 0.295 = 1.1295V 

Ikz'u %& ,d dkWij ds bySDVªkWM dks 25
0
C rki ij 0.1M dkWij lYQsV ds foy;u esa Mqcks;k 

tkrk gS rks bldk bySDVªkWM foHko Kkr djksA 298K ij Cu
+2

/Cu ds fy;s ekud bySDVªkWM 

foHko = 0.34V. 

mÙkj %& fn;k x;k gS (Cu
+2

) = 0.1M 

 ECu+2/cu = ?        E
0

Cu+2/cu = 0.34V 

,dy bySDVªkWM ds fy;s v)Zlsy vfHk- 

Cu
+2

(Aq) + 2e
-
  Cu 
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,dy bysDVªkWM ds fy;s usuZLV leh- 

ECu
+2

/cu = E
0
Cu

+2
/cu - 

0.0591

n
 log 

1

(Cu +2)
 

 = .34 - 
0.0591

2
 log 

1

.1
 

 = .34 - .0295 log 10  ( log 10 = 1) 

 = .34 – .0295 

 = .3105V 

Ikz'u %& uhps nh xbZ vfHk- ds fy, lSy dk fo|qr okgd cy Kkr djksA 

Ni(s) + 2Ag
+
 (0.002M)  Ni

+2
 (0.160M) + 2 Ag(s)  

E
0
Cell = 1.05V 

mÙkj %& usuZLV lehdj.k ls 

Ecell = E
0
cell - 

.0591

n
 log 

(P)

(R)
 

Ecell = E
0
cell - 

.0591

n
 log 

[Ni +2]

[Ag +]2 

Ecell = 1.05 - 
.0591

2
 log 

.160

.002 x .002
 

Ecell = 1.05 – 0.295 log 
160

2 x .002
 

 = 1.05 – 0.295 log 
160 x 1000

2 x 2
 

 = 1.05 – 0.295 log4 x 10000  

 = 1.05 – 0.295 (log4 x 10
4
) 

 = 1.05 – 0.295 (log4 x log10
4
) 

 = 1.05 – 0.295 (log2
2
 x log10

4
) 

 = 1.05 – 0.295 (2log2 x 4log10) 

 = 1.05 – 0.295 (2x.3010 + 4) 

 = 1.05 – 0.295 (4.6020) 

 = 1.05 – .135  = 0.915V 
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usuZLV lehdj.k ds lkE; fLFkjkad (Equilibrium constant from Nernst 

equation) %&  

Msfu;y lsy vfHkfØ;k  

Zn(s) + Cu
+2

 (Aq)  Zn
+2

(Aq) + Cu(s)  

Ecell = E
0
cell - 

RT

nF
 ln 

(P)

(R)
 

Ecell = E
0
cell - 

RT

2F
 ln 

(Zn +2)

(Cu +2)
 

Lke; ds lkFk & lkFk Zn
+2

 vk;uksa dh lkUnzrk c<rh tkrh gSA tcfd Cu
+2

 vk;uksa dh 

lkUnzrk ?kVrh tkrh gSA blh le; lsy dh oksYVrk] oksYVehVj esa ?kVrh tkrh gSA 

 dqN le; i'pkr~ Cu
+2

 ,oa Zn
+2

 vk;uksa dh lkUnzrk fLFkj gks tkrh gSA oksYVehVj esa 

'kwU; ikB~;kad vkrk gSA tks ;g crkrk gS fd vfHkfØ;k esa lkE; LFkkfir gks x;kA 

Ecell = 0 lkE;koLFkk ij 

0 = E
0

cell - 
RT

nF
 ln Kc                Kc = 

(P)

(R)
 =  

(Zn +2)

(Cu +2)
 

E
0
cell = 

RT

nF
 ln Kc 

E
0
cell = 

2.303RT

nF
 log Kc 

  

 

iz'u %& fuEufyf[kr vfHkfØ;k dk lkE; fLFkjkad ifjdfyr dhft,A 

Cu(s) + 2 Ag
+

(Aq)  Cu
+2

(Aq) + 2 Ag(s) 

E
0
cell = 0.46V 

mÙkj %& Kc = ? 

 E
0
cell = 

0.0591

n
 log Kc 

 0.46 = 
0.0591

2
 log Kc 

 0.46 x 2 = 0.0591 log Kc 

 log Kc = 
0.46 x 2

0.0591
  

E
0

cell = 
0.0591

n
 log Kc 
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 log Kc = 
.92

.0591
 = 15.5668 

 A Kc = Antilog 15.5668 

 Kc = 3.688 x 10
15

 

 Ecell, fxCt eqDr ÅtkZ (∆G) vkSj lkE; fLFkjkad (Kc) ds e/; laca/k %& 

∆G = - w (useful) (Å"ekxfrdh ds vuqlkj) 

∆G = - (fo|qr vkos’k x Ecell) 

∆G = -nFEcell   n = LFkkukUrfjr e
-
 dh la[;k 

 

 

F = QSjkMs = 96487 mol
-1

  

lkE;koLFkk ij 

E
0
cell = 

RT

nF
 lnK 

∆G
0
 = - nF x E

0
cell 

∆G
0
 = - nF x 

−RT

nF
 lnK 

∆G
0
 = - RT lnK 

 

 

iz'u %& Msu;y lSy ds fy, ekud bySDVªkWM foHko 1.1V gSA fuEufyf[kr vfHkfØ;k ds fy, 

ekud fxCt ÅtkZ dk ifjdyu dhft,A 

mÙkj %& Zn(s) + Cu
+2

(Aq)  Zn
+2

(Aq) + Cu(s) 

Give :-  

E
0
cell = 1.1V 

n = 2   F = 96487   C mol
-1

 

∆G
0
 = - nFE

0
cell 

∆G
0
 = - 2 x 96487 x 1.1 

 = -212271 J mol
-1

       = -212.271 KJ mol
-1

 

∆G
0
 = - nFE

0
cell 

 

∆G
0
 = - 2.303 RT logK 
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iz'u %& PH = 10 ds foy;u ds laidZ okys gkbMªkstu bySDVªkWM ds foHko dk ifjdyu 

dhft,A 

mÙkj %& gkbMªkstu bySDVªkWM ds fy, 

H
+
 + e-  ½H2 

,dy bySDVªkWM ds fy, usuZ~LV lehdj.k 

EH+/H2
  = E0

H+/H2
 – 

0.0591

n
 log 

1

H+
 

 = 0 – 
0.0591

1
 log 

1

10−10
 

 PH = 10 eryc (H
+
) = 10

-10
M 

 EH+/H2
 = -.0591 x log10

10
 

 log m
n
 = n log m 

 EH+/H2
= -.0591 x 10 log10 

 log 10 = 1 

 EH+/H2
= -.0591 x 10 

 EH+/H2
= -.0591V 

iz'u %& ,d lsy ftlesa fuEufyf[kr vfHkfØ;k gksrh gSA  

 2Fe
+3

(aq) + 2I
-
 (aq)  2Fe

+2
 (aq) + I2(s) dk 298K rki ij E

0
 lsy = 0.236v gSA lsy 

vfHkfØ;k dh ekud fxCt ÅtkZ ,oa le; fLFkjkad dk eku ifjdyu dhft,A 

mÙkj %& 2Fe
+3

 + 2e
-
  2Fe

+2
 

    2I
-
 (aq)  I2 + 2e

-
 

 n = 2,  F = 96500,  E
0
cell = 0.236v 

 ∆G
0
 = - nFE

0
cell 

 = -2 x 96500 x .236 

 = -45548 J mol
-1 

 

 ∆G
0
 = -45.548 KJ mol

-1
 

 ∆G
0
 = -2.303 RT log Kc 

  Log Kc = - 
∆G0

2.303 RT
   R = 8.314 x 10

-3
 KJ k

-1
 mol

-1
 

 Log Kc = - 
−45.548

2.303 x 8.314 x 10−3  x 298
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 = + 
45.548 x 1000

2.303 x 8.314 x 298
 

 = 
45550

8.314 x 686.294
 = 

45550

5705 .8
 

 Log Kc = 7.9831 

 Kc = Anti log 7.9831 

 Kc = 9.618 x 10
7
 

 oS|qr vi?kVuh foy;uksa dk pkydRo :-  

(Conductance of electrolytic solution) :- 

 izfrjks/k (Resistance) %& fo|qr /kkjk ds izokg dk fojks/k djrs gSA 

  I α 
1

R
 

 ladsr = R 

 ek=d = vkse () 

 SI unit = Kgm
2
/S

3
A

2
 (S = Sec A = Amp) 

  = 
V

A
 = 

Work  per  unit  change

A
 = 

Work

Charge
 x 

1

A
 = 

F x l

A x S
 x 

1

A
 

 = 
m x a x l 

A x S
 x 

1

A
 = 

m x v x l

A x S x A X S
 = 

m x l x l

A x S x A x S x S
 

  = 
m x l2

A2S3  

  = 
kg m2

S3A2  

 ekiu  OghVLVksu lsrq }kjk 

 fdlh oLrq dk fo|qrh; izfrjks/k mldh yEckbZ (l) ds lekuqikrh ,oa vuqizLFk dkV  

      {ks=Qy   (A) ds O;qRØekuqikrh gSA 

  R α 
l

A
   R = 𝜌 

l

A
 

 𝜌(Rho) = izfrjks/kdrk ¼fof’k"V izfrjks/k½ 

 pkydRo (Conductance) :- fo|qrh; izfrjks/k ds O;qRØe dks pkydRo dgrs gSaA  

 ladsr = G 
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 G =
1

R
    Unit = ohm

-1
 (

-
) 

 SI unit of pkydRo = flesUl (s) 

 fof'k"V izfrjks/k ;k izfrjks/kdrk (Specific Resistance or Resistivity) %&  

 ladsr = 𝜌(Rho) 

 1 lseh- yEckbZ ,oa 1 lseh-
2
 vuqizLFk dkV ds {ks=Qy ds e/; mRiUu pkyd dk izfrjks/k 

(Resistance), izfrjks/kdrk dgykrh gSA 

     ;k 

 1 lseh-
3
 vkSj 1 eh-

3
 ds foy;u esa mifLFkr pkyd dk izfrjks/k 

 ifjHkk"kk ds vuqlkj 

  R α 
l

A
 

  R = 𝜌
l

A
 

  𝜌 =  
R x A 

l
  l = 1cm A = 1cm

2
 

  ρ = R 

Unit of ρ =  
R x A 

l
 

Ω Cm 2

Cm
   = vkse cm or vkse m 

fof'k"V pkydRo ;k pkydrk (Specific Conductance or Conductivity) %& 

Symbol = K (Kappa) 

R α 
l

A
 ,   R = 𝜌

l

A
 ................ (1) 

     Lkeh- 1 dk O;qrØe djus ij 

  
l

R
 = 

l

𝜌
 x 

A

𝑙
 

  G = k x 
A

𝑙
  

 

 

 

  l = 1 cm.     

K =  
G x l

A
 

K = G 
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  A = 1 cm
2
 

 1 lseh- yEckbZ ,oa 1 lseh-
2
 vuqizLFk dkV ds {ks=Qy ds e/; mRiUu foy;u dk 

pkydRo] pkydrk dgykrh gSA  

     ;k 

 1 lseh-
3
 vkSj 1 eh-

3
 ds foy;u ds bySDVªkWMksa ds e/; mRiUu pkydRo] pkydrk 

dgykrk gSA 

  Unit K =  
G x l

A
 

  K = 
ohm −1  x Cm

Cm  x Cm
 

  K = 0hm
-1

 cm
-1

 or S cm
-1

 or Sm
-1

 

 Pkkydrk %& inkFkZ dh izd`fr] rki] nkc ij fuHkZj djrh gSA 

 Pkkydrk ds vk/kkj ij inkFkksZa dks pkydksa] dqpkydksa ,oa v)Zpkydksa esa oxhZd`r fd;k 

tkrk gSA 

 vfrpkyd %& os inkFkZ tks 'kwU; izfrjks/kdrk ,oa vuUr pkydrk n'kkZrs gSA 

 /kkfRod pkydRo ,oa vk;fud pkydRo esa vUrj (Difference between metallic 

conductance and Ionic conductance) %& 

/kkfRod pkydRo ;k bySDVªkWfud 

pkydRo 

vk;kfud pkydRo ;k oS|qr vi?kVuh 

pkydRo 

/kkrqvks esa fo|qrh; pkydRo dks /kkfRod 

pkydRo dgrs gS 

foy;u esa mifLFkr vk;uksa ds dkj.k 

fo|qr ds pkydRo dks vk;fud pkydRo 

dgrs gSA 

fuHkZjrk %& fuHkZjrk %& 

a. /kkrq dh izd`fr ,oa lajpuk a. oS|qr vi?kV~; dh izd`fr ij 

b. izfr ijek.kq la;ksth bySDVªkWu dh 

la[;k 

b. mRiUu vk;uksa dk vkdkj ,oa muds 

foyk;d ;kstu ij 

c. ;g rki c<kus ij de gksrk gSA c. oS|qr vi?kV~; dh lkUnzrk 

d. la?kVu vifjofrZr jgrk gSA d. rki c<kus ij ;g c<rh gSA 
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 e. la?kVu ifjofrZr gksrk gSA 

 

 lsy fLFkjkad (Cell Constant) :-  

                                    lsy ds nks bySDVªkWMksa ds chp dh nwjh (l) ,oa vuqizLFk dkV ds 

       {ks=Qy dks (A) ds vuqikr dks lsy fLFkjkad dgrs gSaA 

      ;k 

 pkydrk ,oa pkydRo ds vuqikr dks lsy fLFkjkad dgrs gSaA 

  G
*
 = 

l

A
 =  

K

G
 

  G
*
 = 

Cm

Cm  x Cm
 = Cm

-1
 

  G
*
 = length

-1
 or Cm

-1
 or M

-1
  

 eksyj pkydrk (Molar Condectivity) :- (m)  

         1cm nwjh ij fLFkr nks bySDVªkWMksa ds e/; ik;s tkus okys 1 eksy fo|qr vi?kV~; 

     ;qDr foy;u dh pkydrk dks mldh eksyj pkydrk  dgrs gSaA 

  m (Scm
2
 mol

-1
) =  

K(Scm −1) x 1000(cm 3L−1)

Molarity  (mol  Lit −1)
 

  SI ek=d = 

   m (Sm
2
 mol

-1
) =  

K(Sm −1)

Molarity  (mol  m−3)
 

  Ekksyjrk eksy L
-1

 gksus ij 

  m (Sm
2
 mol

-1
) =  

K(Sm −1)

1000 (Lm−3) Molarity  (mol  lit −1)
 

  1Sm
2
 mol

-1
 = 10

4
 Scm

2
 mol

-1
  

  1Scm
2
 mol

-1
 = 10

-4
 Sm

2
 mol

-1
  

 rqY;kadh pkydrk (equivalent Conductivity) %&  

     1 xzke rqY;kad fo|qr vi?kV~; ;qDr foy;u dh pkydrk 

       dks mldh rqY;kadh pkydrk dgrs gSaA 

  eq (Scm
2
 eq

-1
) =  

K(Scm −1) x 1000(cm 3L−1)

Normality  (eq  L−1)
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              SI ek=d = 

   eq (Sm
2
 eq

-1
) =  

K(Sm −1)

Normality  (eqm −3)
 

  ukWeZyrk dks rqY;kad (eq) L
-1

 esa O;Dr djus ij 

  eq (Sm
2
 eq

-1
) =  

K(Sm −1)

1000 (Lm−3) Normality  (eq  L−1)
 

  1Sm
2
 eq

-1
 = 10

4
 Scm

2
 eq

-1
  

  1Scm
2
 eq

-1
 = 10

-4
 Sm

2
 eq

-1
  

 iz'u %& 0.1 mol L
-1

 KCl foy;u esa Hkjs gq, ,d pkydrk lsy dk izfrjks/k 100 gSA ;fn  

 mlh lsy dk izfrjks/k 0.02 mol L
-1

 KCl foy;u Hkjus ij 520 gks 

     rks 0.02 mol L
-1

 Kcl foy;u dh pkydrk ,oa eksyj pkydrk ifjdfyr dhft,A 

     0.1 mol L
-1

 Kcl foy;u dh pkydrk 1.29 Sm
-1

  gSA 

 mÙkj %&  

 (i) 0.1M Kcl foy;u ds fy, 

  R = 100    K = 1.29 Sm
-1

 = 1.29
- 
m

-
 

  G
*
 = 

K

G
 = 

K
1

R

 = K x R = 1.29
- 
m

-
 x 100 

  = 129m
-1

 = 1.29cm
-1

  

 (ii) 0.02M KCl foy;u dh pkydrk 

  G
*
 = K x R 

  K = 
G∗

R
 = 

1.29cm −1

520
  

  = 0.248
-
 cm

-1
 

   OR 

  = 0.248 Sm
-1

   

  foy;u dh lkUnzrk = 0.02M = 0.02 mol L
-1

 

     = 0.02 x 10
3
 mol m

-3
 

     = 20 mol m
-3
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  eksyj pkydrk = 
K

C
 = 

0.248 Sm −1

20 mol  m−3 

     = 0.0124 Sm
2
 mol

-1
 

  1Sm
2
 mol

-1
 = 10

4
 Scm

2
 mol

-1
 

  eksyj pkydrk = .0124 x 10
4
 

      = 124 Scm
2
 mol

-1
  

 iz'u %& 0.05 mol L
-1

 NaOH foy;u ds dkWye dk fo|qr izfrjks/k  

      5.55 x 10
3
 ohm gS bldk O;kl 1cm vkSj yEckbZ 50cm gSA bldh izfrjks/kdrk  

      pkydrk rFkk eksyj pkydrk dk ifjdyu dhft,A 

 mÙkj %&  

 (i) izfrjks/kdrk dh x.kuk (Calculation of Resistivity) :- (𝜌) 

 R α 
l

A
 ,   R = 𝜌

l

A
  

  𝜌 = 
R x A

l
 

  R = 5.55 x 10
3
  L = 50cm   

  A = 𝜋𝑟2 = 3.14 x ( 
l

2
 )2

   

  = 
3.14

4
 cm

2
 = .785 cm

2
  

  𝜌 = 
5.55 x 103 x .785 cm 2

50 cm
 

  𝜌 = 
4.357 x 103

50
 ohm cm 

  𝜌 = 87.135 ohm cm. 

 (ii) pkydrk dh x.kuk (Calculation of Conductivity) :-  

  K =
l

𝜌
  = 

1

87.135
 = 0.01148 ohm

-1
 cm

-1
  Or  S cm

-1
 

 (iii) eksyj pkydrk dh x.kuk (Calculation of molar conductivity) (m) :- 

  M = 0.05 mol Lit
-1

 

  m  =  
K(Scm −1) x 1000(cm 3L−1)

Molarity  (mol  Lit −1)
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  m =  
0.01148 (Scm −1) x 1000 cm 3L−1

0.05 mol  L−1)
 

  m =  
0.01148  x 105

5
 S cm

2
 mol

-1
 

  m =  
1148

5
 = 229.6 S cm

2
 mol

-1
 

 lkUnzrk ds lkFk pkydrk ,oa eksyj pkydrk esa ifjorZu (Variation of Conductivity  

 and molar conductivity with concentration) :- 

 izcy ,oa nqcZy fo|qr vi?kV~; nksuks esa lkUnzrk ?kVus ij pkydrk Hkh ges’kk ?kVrh gSA 

 izfr bdkbZ vk;ru esa vk;uksa dh la[;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|qr vi?kV~; ;qDr foy;u dk v dqy vk;ru Hkh c<sxkA 

 tc lkUnzrk 'kwU; rd igq¡p tkrh gSA rc eksyj pkydrk lhekdkjh eksyj pkydrk ;k 

lhekUr eksyj pkydrk ;k vuUr ruqrk ij eksyj pkydrk dgykrh gSA bls 0
 esa 

iznf’kZr djrs gSA 

 vk;uks ds Lora= vfHkxeu dk dksyjkm’k fu;e (Kohlrausch law of Independent  

 migration of Ions) :- 

 dksyjkm’k fu;e (Kohlraush Law) :- vUur ruqrk ij fdlh fo|qr vi?kV~; dh eksyj  

 pkydrk mlesa mifLFkr /kuk;u ,oa _.kk;u dh vuUr ruqrk ij eksyj pkydrk ds ;ksx ds  

 cjkcj gksrh gSA 

  
0 

m = 
0 

m(+) + 
0 

m(-)   

  
0 

m = V+ 
0 

m(+) + V- 
0 

m(-)   

  
0 

m = fo|qr vi?kV~; dh lhekUr eksyj pkydrk 

  
0 

m(+) & 
0 

m(-) = /kuk;u ,oa _.kk;u dh lhekUr eksyj pkydrk 

  V+ = /kuk;uksa dh la[;k 

  V- = _.kk;uksa dh la[;k 
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 rqY;kadh pkydrk ds fy, dksyjkm’k fu;e (Kohlraush law for equivalent  

 Conductivity) :- 

  
0 

eq = 
1

n+ 
0 

eq (cation) + 
1

n− 
0 

eq (anion) 

  
0 

eq = fo|qr vi?kV~; dh rqY;kadh pkydrk 

 
0 

eq (cation) & 
0 

eq (anion) = /kuk;u ,oa _.kk;u dh lhekUr rqY;kadh pkydrk 

  n
+
 = /kuk;u ij vkos’k 

  n
-
 = _.kk;u ij vkos’k 

 NaCl ds fy, 
0 

m & 
0 

eq dh x.kuk djksA 

 NaCl  Na
+
 + Cl

-
  

 
0 

m(NaCl) =  
0 

m(Na
+

)  + 
0 

m(Cl
-
)  

 
0 

eq(NaCl) =  
0 

eq(Na
+

)  + 
0 

eq(Cl
-
)  

 CaCl2 ds fy, 
0 

m & 
0 

eq dh x.kuk djksA 

 CaCl2  Ca
+2

 + 2Cl
-
   

 0
(CaCl 2)=  

0 
m(Ca

+2
) + 2

0 
m(Cl

-
)  

 0
(CaCl 2) =  

1

2
 

0 
eq(Ca

+2
)  + 

0 
eq(Cl

-
)  

 Al2(SO4)3 ds fy, 
0 

m & 
0 

eq dh x.kuk djksA 

 Al2(SO4)3  2Al
+3

 + 3So4
-2

   

 0
m(Al 2(SO 4)3 ) =  2

0 
m(Al

+3
) + 30

m(SO
4−2 ) 

 0
eq (Al 2(SO 4)3 ) =  

1

3
 

0 
eq(Al

+3
) + 

1

2
0

eq (SO
4−2 ) 

 

 

 iz'u %& fn;s x;s vk¡dMksa ds vk/kkj ij CaCl2 rFkk MgSO4 dh 
0 

m dh x.kuk djksA 

  
0
m (Scm

2
 mol

-1
) => Ca

+2
 = 119.0, Mg

+2
 = 106.0, Cl

-
 = 76.3,  

                  So4
-2

 = 160.0 Scm
2
 mol

-1
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 mÙkj %& According to Kohlraush’s Law 

  CaCl2  Ca
+2

 + 2Cl
-
   

 0
m(CaCl 2)=  

0 
m(Ca

+2
) + 2

0 
m(Cl

-
)  

     = 119.0 + 2 x 76.3 = 119 + 152.6 

     = 271.6 Scm
2
 mol

-1
 

   MgSO4  Mg
+2

 + SO4
-2

 

  0
m(MgSO 4) =  

0 
m(Mg

+2
) + 0

m(SO
4−2 ) 

    = 106.0 + 160.0 

  0
m(MgSO 4) = 266 Scm

2
 mol

-1
 

 dksyjkm'k fu;e ds vuqiz;ksx (Application of Kohlraush’s Law) :-  

(A) nqcZy fo|qr vi?kV~; dh vUur ruqrk ij eksyj pkydrk dk fu/kkZj.k %&  izk;ksfxd :i 

ls vuUr ruqrk ij nqcZy fo|qr vi?kV~; dh eksyj pkydrk dk fu/kkZj.k ugha fd;k tk ldrk 

D;ksafd foy;u dk pkydRo cgqr de gksrk gS rFkk lkFk cgqr vf/kd ruqrk ij Hkh fo|qr 

vi?kV~; lEiw.kZ :i ls fo;ksftr ugha gks ikrs gSA vr% vuUr ruqrk ij bl izdkj ds fo|qr 

vi?kV~; dh eksyj pkydrk Kkr djus ds fy, dksyjkm’k fu;e dke esa ysrs gSA 

,flfVd vEy nqcZy fo|qr vi?kV~; gS dksyjkm’k fu;e ls %& 

 CH3COOH  CH3COO
-
 + H

+
 

 0
m(CH 3COOH ) =  0

m(CH 3COO −) + 
0 

m (H
+

) 

 bl leh- dh vuUr ruqrk ij eksyj pkydrk ds fu/kkZj.k ds fy, CH3COONa, 

HCl, NaCl rhu izcy fo|qr vi?kV~; dke esa ysrs gSA 

dksyjkm’k fu;e ls 

 CH3COONa  CH3COO
-
 + Na

+
 

  0
m(CH 3COONa ) =  0

m(CH 3COO −) + 
0 

m (Na
+

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

  HCl  H
+
 + Cl

-
 

  0
m(HCl ) =  0

m(H+) + 
0 

m (Cl
-
) ........... (2) 
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  NaCl  Na
+
 + Cl

-
 

  0
m(NaCl ) =  0

m(Na +) + 
0 

m (Cl
-
) ........... (3) 

  leh- 1 $ 2 & 3 djus ij 

 0
m(CH 3COONa ) + 0

m(HCl ) - 
0

m(NaCl ) = 0
m(CH 3COO −) + 

0 
m (Na

+
)  

                                        + 0
m(H+) + 

0 
m (Cl

-
)   - 

0
m(Na +) - 

0 
m (Cl

-
) 

0
m(CH 3COONa ) + 0

m(HCl ) - 
0

m(NaCl ) = 0
m(CH 3COO −) + 0

m(H+)  

0
m(CH 3COONa ) + 0

m(HCl ) - 
0

m(NaCl ) = 0
m(CH 3COOH ) 

iz'u %& NaCl, HCl ,oa NaAc ds fy, Øe’k% 126-4] 425-9 ,oa 91-0 Scm
2
 mol

-1
 gSA 

HAC  

ds fy, 0
 dk ifjdyu dhft,A 

mÙkj %& 0
m(HAC ) =  0

m(NaAc ) + 0
m(HCl )- 

0
m(NaCl ) 

 = 91.0+ 425.9 – 126.4 

 = 516.9 – 126.4 = 390.5 Scm
2
 mol

-1
 

iz'u %& vuUr ruqrk ij Al
+3

 vk;u dh eksyj pkydrk dh x.kuk dhft,A  

;fn Al2(SO4)3 dh vuUr ruqrk ij eksyj pkydrk ,oa SO4
-2

 dh eksyj  

vk;fud pkydrk Øe’k% 858 ,oa 160 S cm
2
 mol

-1
 gSA 

mÙkj %& fn;k x;k gS  

 
0 

m(Al
+3

) = ? 

 0
m(Al 2(SO 4)3 ) =  858 S cm

2
 mol

-1
 

 0
m(SO

4−2 ) = 160 S cm
2
 mol

-1 

 Al2(SO4)3  2Al
+3

 + 3So4
-2

 

 0
m(Al 2(SO 4)3 ) =  2

0 
m(Al

+3
) + 30

m(SO
4−2 ) 

 858 = 2
0 

m(Al
+3

) + 3 x 160 
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 2
0 

m(Al
+3

) = 858 – 480 = 378 

 
0 

m(Al
+3

) = 
378

2
 = 189 S cm

2
 mol

-1                      

iz'u %& ty dh 
0 

m Kkr djus dk ,d rjhdk crkb,A 

 mÙkj %& ty ,d nqcZy fo|qr vi?kV~; gSA 

  dkWyjkm’k fu;e ls 

   H2O  H
+
 + OH

-
  

  0
m(H2O) = 

0 
m(H

+
) + 

0 
m(OH

- 
) 

 bl fo|qr vi?kV~; dh vuUr ruqrk ij eksyj pkydrk ds fu/kkZj.k ds fy, rhu izcy fo|qr  

 vi?kV~; HCl, NaOH, NaCl dke esa ysrs gSA 

 dksyjkm’k fu;e ls %& 

  HCl  H
+
 + Cl

-
 

  0
m(HCl ) =  0

m(H+)  +   0
m(Cl−) ........... (1) 

  NaOH  Na
+
 + OH

-
 

  0
m(NaOH ) =  0

m(Na +) + 
0 

m (OH
-
) ........... (2) 

  NaCl  Na
+
 + Cl

-
 

  0
m(NaCl ) =  0

m(Na +) + 
0 

m (Cl
-
) ........... (3) 

  leh- 1 $ 2 & 3 djus ij  

 0
m(HCl ) + 0

m(NaOH ) - 
0

m(NaCl ) = 0
m(H+)  +   0

m(Cl−) + 0
m(Na +)  

                                                             + 
0 

m (OH
-
) - 

0
m(Na +) - 

0 
m (Cl

-
)  

 0
m(HCl ) + 0

m(NaOH ) - 
0

m(NaCl ) = 0
m(H+)  +  0 

m (OH
-
)  

  

 

 (B) fo;kstu dh ek=k dh x.kuk djuk (Calculation of the degree 

              of Dissociation) :- 

  α =  
∧m

0
m

   α = fo;kstu dh ek=k 


0

m(HCl ) + 0
m(NaOH ) - 

0
m(NaCl ) = 0

m(H2O) 
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     ∧m = fdlh dh lkUnzrk ij foy;u dh eksyj pkydrk  

     0
m = vuUr ruqrk ij eksyj pkydrk 

  α =  
k x 1000

C x 0
m (cation )+ 0

m (anion )
 

 iz’u %& ,flfVd vEy ds fo;kstu dh ek=k Kkr djksA ;fn bldh eksyj  

         pkydrk 39-05 S cm
2
 mol

-1
 gSA 

   0
H+ = 349.6 ,oa 0

(CH 3COO −) = 40.09 S cm
2
 mol

-1
  

 mÙkj %& CH3 COOH   CH3 COO
-
 + H

+
  

  0
m(CH 3COOH ) = 0

m(CH 3COO −) + 0
(H+) 

  0
m(CH 3COOH ) = 40.9 + 349.6 = 390.5 S cm

2
 mol

-1
 

  α =  
∧m

0
m

  

                =     
39.05

390.5
 = 

1

10
 = 0.1 

  

 (C) nqcZy fo|qr vi?kV~; ds fy;s fo;kstu fLFkjkad dk ifjdyu (Calculation of  

 dissociation constant of a weak electrolyte) :- 

  KC = 
c− α2

1− α
  KC = fo;kstu fLFkjkad 

     C = lkUnzrk 

     α = fo;kstu dh ek=k 

 iz’u %& 0.001028 mol lit
-1

 ,sflfVd vEy dh pkydrk 4.95 x 10
-5

 S cm
-1

 gSA ;fn  

 ,flfVd vEy ds fy, 0
m dk eku 390.5 Scm

2
mol

-1
 gS rks blds fo;kstu fLFkjkad dk  

 ifjdyu Kkr dhft,A 

 mÙkj %& C = M = 0.001028 M 

  K = 4.95 x 10
-5

 S cm
-1

 

  α = ?   0
m  = 390.5 S cm

2
 mol

-1
 

  ⋀m  = 
k x 1000

c
 = 

4.95 x 10−5  S cm −1x 1000 cm 3  L−1

0.001028  mol  L−1  
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   = 
4.95 x 103  x 106

1028 x 105  x 102 =  
495 x 102

1028  
 

   = 
49500

1028 
 = 48.15 S cm

2
 mol

-1
 

  α =  
∧m

0
m

  

                = 
48.15  S cm 2  mol −1

390.5  S cm 2  mol −1 = 0.1233 

  K = 
c α2

1− α
 = 

 .001028  mol  L−1 x (.1233)2

1− .1233
 

    = 
.001028  x .1233 x .1233

.8767
 

    =  
.001028  x .01520

.8767
 

    =  1.78 x 10
-5

 mol L
-1

  

 (C) de ?kqyu’khy yo.kksa dh foys;rk dh x.kuk (Calculation of Solubility of a  

 Sparingly Soluble salt) :- 

  foys;rk = 
K x 1000

0
m

 

 iz’u %& 288K rki ij AgCl ds lar`Ir foy;u dh pkydrk 1.382 x 10
-6

 S cm
-1

 gS rks  

 foys;rk Kkr djksA ;fn vUur ruqrk ij Ag
+
 ,oa Cl

-1
 vk;fud eksyj pkydrk,¡  

      Øe’k% 61-9 ,oa 76-3 S cm
2
 mol

-1
 gSA 

 mÙkj %& 0
m(AgCl ) =  0

m(Ag +)  +   0
m(Cl−)  

    = 61.9 + 76.3 = 138.2 S cm
2
 mol

-1
 

  foys;rk = 
K x 1000

0
m

   

                     = 
1.382 x 10−6  x 1000

138.2
 

   = 10
-5

 mol L
-1

  

   AgCl dk v.kqHkkj = 143.32 gm mol
-1

 

 vr%  M = foys; dk xzkeksa esa Hkkj   x                  1                    . 

             foys; dk v.kqHkkj        foy;u dk vk;ru (lit.) 
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  10
-5

 = 
x

143.32
 x 

1

1
 

  foys; dk xzkeksa esa Hkkj = 143.32 x 10
-5

 gm./lit. 

 iz'u %& 0.025 mol L
-1

 esFksukWbd vEy dh pkydrk 46.1 S cm
2
 mol

-1
 gSA  

      bldh fo;kstu ek=k ,oa fo;kstu fLFkjkad dk ifjdyu dhft,A fn;k x;k gS 

     fd 𝟎(𝐇
+
 ) = 349.6 S cm

2
 mol

-1
 ,oa 𝟎(𝐇𝐂𝐎𝐎

+
 ) = 54.6 S cm

2
 mol

-1
. 

 mÙkj %& 0
m(HCOOH ) =  0

m(HCOO −)  +   0
m(H+) 

  = 54.6 + 349.6 

  = 404.2 S cm
2
 mol

-1
 

  α = 
∧m

0
m

 = 
46.1

404.2
 = 0.114 

  K = 
c α2

1− α
 = 

.025 x (.114)2

1− .114
 = 

.025 x .114 x .114

.886
 

  = 
0.025 x .0129

.886
  

          = 
.0003249

.886
 =  .0003667 

         = 3.67 x 10
-4

  

 fo|qr vi?kVu (Electrolysis) :- fo|qr vi?kV~; inkFkZ dk fi?kyh gqbZ voLFkk vFkok foy;u  

 voLFkk esa fo|qr /kkjk izokfgr djus ij jklk;fud vi?kVu gksuk fo|qr vi?kVu dgykrk gSA 

 bl izfØ;k esa iz;qDr midj.k fo|qr vi?kVuh lsy ;k oksYVehVj dgykrk gSA 

 

 oksYVehVj fo|qr ÅtkZ dks jklk;fud ÅtkZ esa :ikUrfjr djrk gSA 
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 fo|qr vi?kVu ,d vLor% vkWDlhdj.k vip;u izfØ;k gS tks fd cká L=ksr ls fo|qr 

/kkjk izokfgr djus ij gksrk gSA 

 fo|qr vi?kVu ds nkSjku oksYVehVj esa /kuk;u dSFkksM ij rFkk _.kk;u ,uksM ij 

,df=r gksrs gSA 

  xy ⇌ x
+
 + y

-
 

,uksM ij y
-
  y + e

-
 vkWDlhdj.k 

dSFkksM ij  x
+
 + e

-
  x (vip;u) 

 oksYVehVj esa og bySDVªkWM ftl ij vkWDlhdj.k gksrk gSA ,uksM ¼/ku bySDVªkWM½ 

dgykrk gSA ftl bySDVªkWM ij vip;u gksrk gSA dSFkksM ¼_.k bySDVªkWM½ dgykrk gSA 

 fo|qr vi?kVu esa oksYVehVj ds ckgj bySDVªkWu ,uksM ls dSFkksM dh vksj xfr djrs gSA 

tcfd fo|qr /kkjk dSFkksM ls ,uksM dh vksj xfr djrh gSA 

 fo|qr vi?kVu ls izkIr mRikn Kkr djuk (Criteria of Product foration in  

 electrolysis)%&  

 fi?kys gq, lksfM;e DyksjkbM dk fo|qr vi?kVu %& 

  NaCl ⇌ Na
+
 + Cl

-
 

 ,uksM ij (+ve) Cl
-
   ½Cl2 + e

-
 (vkWDlhdj.k) 

 dSFkksM ij (-ve) Na
+
 + e

-
  Na (vip;u) 

 dSFkksM ij (-ve) :- ,d ls vf/kd vip;u vfHkfØ;k,¡ lEHko gks rks og vfHkfØ;k izkf;drk ls  

 gksxhA ftlds fy,s mPp vip;u foHko gksxkA 

 mnk- %& lksfM;e DyksjkbM ds tyh; foy;u dk fo|qr vi?kVu djus ij dSFkksM ij fuEu  

 vfHkfØ;k laHko gSA 

  Na
+

(aq) + e
-
  Na(s)   E

0
red = -2.71V 

  H2O(l) + e
-
  ½H2(g) + OH

-
(aq)  E

0
red = -.83V 

 NaCl ds tyh; foy;u ds fo|qr vi?kVu ds nkSjku ty dk vip;u izkFkfedrk ls gksrk gSA  

 D;ksafd ty dk E
0

red mPp gksrk gSA vr% fo|qr vi?kVu ds nkSjku dSFkksM ij Na(s) ds LFkku  

 ij H2 gas izkIr gksrh gSA 

 mnk- %& dkWij bySDVªkWM ds tyh; foy;u ds fo|qr vi?kVu ds nkSjku dSFkksM ij fuEu  

 vfHkfØ;k,sa lEHko gSA 
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  Cu
+2

(aq) + 2e
-
  Cu(s)    E

0
red = 0.34V 

  H2O(l) + e
-
  ½H2(g) + OH

-
 (aq)  E

0
red = -.83V 

 dkWij DyksjkbM ds tyh; foy;u ds fo|qr vi?kVu ds nkSjku Cu
+2

 vk;u dk vip;u] ty  

 ds vip;u dh rqyuk esa izkFkfedrk esa gksrk gSA 

 ,uksM ij (+ve) :- ,d ls vf/kd vkWDlhdj.k vfHkfØ;k,sa lEHko gks rks og vfHkfØ;k  

 izkFkfedrk ls gksxhA ftlds fy, vkWDlhdj.k foHko dk eku mPp gksA 

 mnk- %& dkWij lYQsV ds tyh; foy;u ds fo|qr vi?kVu ds nkSjku ,uksM ij fuEu  

 vfHkfØ;k lEHko gSA 

  2So4
-2

  S208
-2

 + 2e
-
   E

0
 oxidation = -2.01V 

  H2O(l)  ½O2 + 2H
+

(aq) + 2e
-
  E

0
 oxidation = -1.23V 

 dkWij lYQsV ds tyh; foy;u ds fo|qr vi?kVu ds nkSjku ,uksM ij ty dk vkWDlhdj.k  

 izkFkfedrk ls gksrk gSA D;ksafd ty dk E
0

oxidation mPp gksrk gSA vr% ,uksM ij fo|qr vi?kVu  

 dk mIrkn S2O8
-2

 vk;u ds LFkku ij O2 gas gksrh gSA 

 fu"d"kZ %& ;fn fo|qr vi?kVu esa vfØ; bySDVªkWM tSls Pt, xszQkbZV vkfn iz;qDr fd;k tk;s rks  

 lkekU;r% yo.k ds tyh; foy;u ds fo|qr vi?kVu ls izkIr mRikn dk fu.kZ; fuEu izdkj  

 dj ldrs gSaA 

 1- dSFkksM ij %& lkekU;r% S vkSj P – Block rRoksa tSls Li
+
, Na

+
, K

+
, Ca

+2
, Al

+3
 etc. dk  

 vip;u foHko ty ls de gksrk gSA vr% ty ls H2 gas izkIr gksrh gSA 

 2- dSFkksM ij %& lkekU;r d – Block /kkrq tSls Cu
+2

, Ag
+
, Cr

+3
, Pt

+2
 etc dk vip;u foHko  

 ty esa vf/kd gksrk gSA vr% /kkrq vk;u ls /kkrq izkIr gksrh gSA 

 3- ,uksM ij %& lkekU;r% _.kk;u tSls Br, Cl
-
, I

-
 etc dk vkWDlhdj.k foHko ty esa vf/kd  

 gksrk gSA vr% Br2, Cl2, I2 izkIr gksrh gSA 

 4- ,uksM ij %& lkekU;r% _.kk;u tSls So4
-2

, No3
-
, Po4

-3
, Co3

-2
, F

-
, OH

-
 bR;kfn ds  

 vkWDlhdj.k foHko dk eku ty ls de gksrk gS vr% ty ls O2 gas izkIr gksrh gSA 

S.No. Some Examples Product on 

Anode 

Product on 

Cathode 

1 Aq – NaCl Cl2 H2 

2 Aq – NaOH  O2 H2 

3 Aq – CuSO4 O2 Cu 

4 Aq – CuCl2 Cl2 Cu 
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 fo|qr vi?kVu dk ek=kRed i{k ¼QSjkMs dk fu;e½  

    (Quantitative aspects of Electrolgis)    (Faraday’s Law)  

 QSjkMs dk fu;e izokfgr fo|qr dh ek=k vkSj bySDVªkWM ij eqDr gq, inkFkZ dh ek=k ds 

e/; lEcU/k crkrk gSA 

 ;g fu;e lHkh rki ij ykxw gksrk gSA 

 ;g iz;qDr bySDVªkWM ds izdkj ij fuHkZj ugha djrk gSA 

 (A) QSjkMs dk izFke fu;e %& fo|qr vi?kVu ds nkSjku fdlh Hkh bySDVªkWM ij eqDr gksus okys  

 inkFkZ dk nzO;eku (w), fo|qr /kkjk dh ek=k (Q) ds lekuqikrh gksrk gSA 

  W α Q  Q = It 

  W α It W = ZIt 

  Z = 
E

96500
  

 

 

 W = fu{ksfir inkFkZ dk nzO;eku  Q = fo|qr /kkjk dh ek=k 

 I = fo|qr /kkjk (Amp.)   t = le; (Sec.) 

 Z = fo|qr jklk;fud rqY;kad  E = fu{ksfir inkFkZ dk rqY;kadh Hkkj 

 eq[; fcUnq %&  

   ,d e
-
 ij vkos’k = 1.6021 x 10

-19
C 

   ,d eksy e
-
 ij vkos’k = NA x 1.6021 x 10

-19
C 

      = 6.023 x 10
23

 mol
-1

 x 1.6021 x 10
-19

C 

      = 96487 C Mol
-1

 

5 Aq – HCl Cl2 H2 
6 Aq – H2SO4 O2 H2 
7 Aq – AgNo3 O2 Ag 

8 Aq – Na2SO4 O2 H2 
9 Aq – CaCl2 Cl2 H2 
10 Aq – Al2 (SO4)3 O2 H2 
11 Aq – NaOH O2 H2 

W = 
𝐄𝐈𝐭

𝟗𝟔𝟓𝟎𝟎
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 1 eksy ij vkos’k = 96487 ;k 96500 C mol
-1

 

 fo|qr dh bl ek=k dks QSjkMs dgrs gSA  

 izrhd = F  1 F = 96500 C mol
-1

 

 iz'u %& fuEufyf[kr ds vip;u ds fy, fdrus vkos’k dh vko’;drk gksxh \ 

 1- 1 eksy Al
+3

 dks Al esaA 

 2- 1 eksy Cu
+2

 dks Cu esaA 

 3- 1 eksy Mno4
-
 dks mn

+2
 esaA 

 mÙkj %& (i) bySDVªkWM vfHkfØ;k 

  1 eksy Al
+3

 + 3e
-
  Al 

 Al
+3

 ds 1 eksy vip;u ds fy, vko’;d vkos’k = 3F = 3 x 96500 = 289500C 

 (ii) bySDVªkWM vfHkfØ;k 

  1 eksy Cu
+2

 + 2e
-
  Cu 

 Cu
+2

 ds 1 eksy vip;u ds fy, vko’;d vkos’k = 2F = 2 x 96500 = 193000C 

 (iii) bySDVªkWM vfHkfØ;k 

  1 eksy Mno4
-
  Mn

+2
 

  Mn
+7

 + 5e
-
  Mn

+2
   

   Mno4
-
 esa Mn dh vkWDlhdj.k voLFkk  

   = 𝑥 + 4 (-2) = -1 

   𝑥 = +7 

 Mno4
-
 ds 1 eksy vip;u ds fy, vko’;d vkos’k = 5F = 5 x 96500 = 482500C 

 iz'u %& fuEufyf[kr dks vkWDlhd`r djus ds fy, fdrus dwWyke fo|qr vko’;d gS \ 

 1- 2 eksy H2O dks O2 esaA 

 2- 1 eksy FeO  dks Fe2O3 esaA 

 mÙkj %& (i) 1 eksy ty dh bySDVªkWM vfHkfØ;k 

  H2O  ½O2 + H2 

  O-2  ½ O2 + 2e
-
 

  2H
+
 + 2e

-
  H2 
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  1 mol H2O  2 H
+
 + ½ O2 + 2e

-
 

  1 eksy H2O ds vkWDlhdj.k ds fy, vko’;d vkos’k = 2F 

  2 eksy H2O ds vkWDlhdj.k ds fy, vko’;d vkos’k = 4F 

   = 4 x 96500 = 386000 C 

  (ii) bySDVªkWM vfHkfØ;k 

  FeO  Fe2O3 

  Fe
+2

  Fe
+3

 + e
-
 

  1 eksy Fe
+2

 ds vkWDlhdj.k ds fy, vko’;d vkos’k = 1F = 96500 C 

 iz'u %& ;fn CuSO4 foy;u ls 1.3A /kkjk 380 Sec ds fy, izokfgr dh tk, rks Cu dh  

 fu{ksfir ek=k D;k gksxh \ 

 mÙkj %& I = 1.3Amp t = 380 Sec W = ?  E = 
63.5

2
  

  W = 
EIt

96500
  = 

63.5 x 1.3 x 380

2 x 96500
  

                           =
63.5 x 1.3 x 19

9650
 = 0.162 gm. 

 iz'u %& ,d fo|qr vi?kV~; AlCl3 ls ,d xzke ,sY;wfefu;e fu{ksfir djus ds  

         fy, 1.5A /kkjk fdrus  le; ds fy, izokfgr dh tk, \  

 mÙkj %& W = 1gm  I = 1.5A  t =  ?  E = 
27

3
  = 9 

  W = 
EIt

96500
  t = 

W x 96500

E x I
  = 

1 x 96500

9 x 1.5
 = 7148.15 Sec. 

 

 iz'u %& CuSO4 ds foy;u dks 1.5A /kkjk ls 10 feuV rd oS|+qr vi?kfVr fd;k x;kA  

 dSFkksM ij fu{ksfir dkWij dk nzO;eku D;k gksxk \ 

 mÙkj %& t = 10min.  = 10x60 = 600Sec. 

  I = 1.5 Amp. Mass of copper deposite ? 

  Q = I x t = 600 x 1.5 = 900C 

 dSFkksM ij gksus okyh vfHkfØ;k %& 

 1mol  Cu
+2

 + 2e
-
  Cu (n = 2) 

 1 mol ds fy, fo|qr /kkjk dh ek=k dh vko’;drk gksxh = 2F  
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  2F (2 x 96500) dqykEc fo|qr izikfnr djus ij fu{ksfir dkWij dh ek=k  

        = 1mol = 63.5g 

 1 dqykEc fo|qr izokfgr djus ij fu{ksfir dkWij dh ek=k = 
63.5

2 x 96500
 gm 

 900 dqykEc fo|qr izokfgr djus ij fu{ksfir dkWij dh ek=k = 
63.5

2 x 96500
 x 900  

              = 0.296gm 

 (B) fo|qr vi?kVu ds fy,s QSjkMs dk f}rh; fu;e (Faraday’s second law of  

 electrolysis) %& Js.khØe esa tqMs fofHkUu fo|qr vi?kV~;ksa esa leku ek=k dh fo|qr /kkjk  

 izokfgr dh tkrh gS rks buds bySDVªkWMksa ij tek inkFkZ dh ek=k (w) mlds rqY;kadh Hkkj ;k  

 jklk;fud rqY;kad (E) ds lekuqikrh gksrh gSA 

  W α E 

  W = QE  Q = Constant 

   
W1

E1
 = 

W 2

E2
    nks fo|qr vi?kV~; ds fy, 

 iz'u %& leku /kkjk izokfgr djus ij Mg vksj Al ds fu{ksfir Hkkj dk vuqikr D;k gksxk \ 

 mÙkj %& Mg dk rqY;kadh Hkkj = ijek.kq Hkkj = 
24

2
 = 12 

            la;kstdrk 

  Al dk rqY;kadh Hkkj = 
27

3
 = 9 

  QSjkMs ds f}rh; fu;e ls  

  
W1

E1
  = 

W2

E2
 

  (Mg)  (Al),  
W1

W2
 = 

E1

E2
 

  
W1

W2
 = 

12

9
 = 

4

3
 

  W1 : W2 = 4 : 3 

 iz'u %& tc AgNO3 vkSj CuSO4 fo|qr vi?kV~; ds foy;u Js.khØe esa tqMs gks rks leku  

 ek=k esa fo|qr /kkjk izokfgr djus ij Ag ds 0-725 xzke fu{ksfir gksrs gS rks fu{ksfir Cu dh  

 ek=k gksxhA 

 mÙkj %& Q = Const. 

  fu{ksfir Ag dh ek=k = .725gm 
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  fu{ksfir Cu dh ek=k = ? 

   Ag dk rqY;kadh Hkkj = ijek.kq Hkkj = 
108

1
 = 108 

          la;kstdrk 

  Cu dk rqY;kadh Hkkj = 
63.5

2
 = 31.75 

  QSjkMs ds f}rh; fu;e ls  

  
W1

E1
  = 

W2

E2
 

  (Ag)  (Cu),   

                     
.715

108
 = 

W2

31.75
 

  W2 = 
.725 x 31.75

108
 = 

23.0187

108
 = .213 gm 

 iz'u %& fuEufyf[kr vfHkfØ;k esa Cr2O7
-2

 vk;uksa ds ,d eksy ds vip;u ds fy, dwyke esa  

 fo|qr dh fdruh ek=k dh vko’;drk gksxh \ 

  Cr2O7
-2

 + 14H
+
 + 6e

-
  2Cr

+3
 + 7H2O 

 mÙkj %& 1 eksy Cr2O7
-2

 ds fy, vko’;d ek=k = 6F  

   = 6 x 76500 = 57900C 

 iz'u %& ;fn ,d /kkfRod rkj esa 0.5 Amp dh /kkjk 2 ?kaVksa ds fy, izokfgr gksrh gS rks rkj  

 esa ls fdrus bySDVªkWu izokfgr gksaxs \ 

  Cr2O7
-2

 + 14H
+
 + 6e

-
  2Cr

+3
 + 7H2O 

 mÙkj %& I = .5 Amp t = 2 hour = 2 x 60min = 2 x 60 x 60 sec 

  Q = It = .5 x 2 x 60 x 60 = 3600 dqykWe 

  1 eksy e
-
 ij vkos’k = 1F 

  1F(96500 dwykWe) esa mifLFkr e
-
 = 1 x NA 

  1 dwyke esa mifLFkr e
-
 = 

NA

96500
 

  3600 dwyke esa mifLFkr e
-
 = 

NA

96500
 x 3600 

   = 
6.023 x 103  x 3600

96500
  = 2.246 x 10

22
 electrons 
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 cSVfj;k¡ %& fuEu 'krsZ iwjh djus ij xSYosfud lSy dks vkS|ksfxd lSy ds :i esa dke esa ys  

 ldrs gSA tks gYdh rFkk lqlac) gks ,oa iz;ksx esa ykrs le; bldh oksYVrk esa vf/kd ifjorZu  

 ugha gksuk pkfg,A 

 cSVfj;k¡ eq[;r% nks izdkj dh gksrh gS %& 

 1- izkFkfed cSVfj;k¡ %& bUgsa ,d ckj dke esa ysus ds i’pkr iqu% dke esa ugha fy;k tk ldrk  

 gSA vFkkZr buesa vuqRØe.kh; vfHkfØ;k gksrh gSA mnk- 'kq"d lSy] edZjh lSy 

 (a) 'kq"d lSy ¼ySDyka’kh lSy½ %& bl lSy esa ftad dk ,d ik= gksrk gS tks ,uksM dk dk;Z  

 djrk gS rFkk dkcZu ¼xzsQkbV½ dh NM+ tks pkjksa vksj ls pwf.kZr eSaXuht MkbZ vkWDlkbZM rFkk  

 dkcZu ls f?kjh jgrh gSA dSFkksM dk dk;Z djrh gSA 

  bySDVªkWMksa ds chp dk LFkku veksfu;e DyksjkbM (NH4Cl) ,oa ftad DyksjkbM  

 (ZnCl2) ds ue isLV ls Hkjk jgrk gSA 

 ,uksM    Zn(s)   Zn
+2

 + 2e
-
  

 dSFkksM  MnO2 + NH4
+
 + e

-
    MnO (OH) + NH3 

 dSFkksM dh vfHkfØ;k esa eSXuht $4 ls $3 vkWDlhdj.k voLFkk esa vipf;r gks tkrk gSA  

 vfHkfØ;k esa mRiUu veksfu;k] Zn
+2

 ds lkFk ladqy (Zn (NH3)4)
+2

 cukrh gSA lSy dk foHko  

 yxHkx 1.5V gksrk gSA 
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    (b) eD;Zwjh lSy %& Jo.k ;a=] ?kfM;ksa esa 

 ,uksM = ftad & eD;wZjh vEkyxe 

 dSFkksM = HgO + dkcZu dk isLV 

 oS|qrvi?kV~; = KOH ,oa Zno 

 ,uksM   Zn(Hg) + 2OH
-
  ZnO(s) + H2O + 2e

-
 

 dSFkksM  HgO + H2O + 2e
-
  Hg(l) + 2OH

-
 

 lEiw.kZ lSy vfHkfØ;k Zn(Hg) + Hgo(s)  ZnO(s) + Hg(l) 

 lSy foHko yxHkx 1.35v tks lEiw.kZ dk;Z vof/k esa fLFkr jgrk gSA 

 

 

 

 

 

 

 

 (B) f}rh;d lSy %& mRØe.kh; gksrs gSA 

 mnk- %& lhlk lapk;d lSy  

 mi;ksx  = okguksa ,oa bUoVZjksa esa  

 ,uksM = ysM 

 dSFkksM  = Pbo2 esa Hkjs Pb dk fxzM 

 oS|qr vi?kV~; = 38% H2SO4 

 fujkos’k vfHkfØ;k 

 ,suksM = Pb(s) + SO4
-2

(Aq)  PbSO4(s) + 2e
-
 

 dSFkksM = PbO2(s) + SO4
-2

(Aq) + 4H
+

(Aq) + 2e
-
  PbSO4(s) + 2H2O(l) 

 lEiw.kZ lSy vfHkfØ;k = Pb(s) + PbO2(s) + 2H2SO4(Aq)  2PbSO4(s) + 2H2O(l) 

 vkos’ku (Charging) esa vfHkfØ;k foijhr gks tkrh gSA 

      2PbSO4(s) + 2H2O(l)    Pb(s) + PbO2(s) + 2H2SO4(Aq) 
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 mnk- %& fudy dSMfe;e lSy %& 

         fMLpktZ vfHkfØ;k 

 Cd(s) + 2Ni (OH)3(s)  Cdo(s) + 2Ni(OH)2(s) + H2O(l) 

 

 

 

 

 

 

 

 

  

           bZa/ku lSy %&  

              os xSYofud lsy tks gkbMªkstu , esFksu ,oa esFksukWy bZa/kuksa dh ngu ÅtkZ dks lh/ks  

gh fo|qr ÅtkZ esa ifjofrZr fd;k tkrk gSA  

bZa/ku lsy dgrs gSA 

H2, O2 cell :- mi;ksx = viksyks varfj{k izksxzke esaA 

,uksM & H2 

dSFkksM & O2 
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Electrolyte = Ag NaOH 

Cathode = O2(g) + 2H2O(l) + 4e
-
  4O

-
H(Aq) 

Anode = 2H2(g) + 4O
-
H(Aq)  4H2O(l) + 4e

-
 

Overall Cell Reaction = 2H2(g) + O2(g)  2H2O(l) 

Fuel cells are pollution free. 

Lka{kkj.k (Corrasion) %& fdlh /kkrq dh lrg ij ok;qe.Myh; xSlks dh fØ;k ds dkj.k ml  

/kkfRod lrg ij vkWDlkbZM] lYQkbMksa ;k dkcksZusVksa dk fuekZ.k gks tkrk gS vkSj /kkrq ds /khjs  

& /khjs fujUrj {k; gksus dh ;g izfØ;k la{kkj.k dgykrh gSA 

yksgs dh la{kkj.k fØ;k dks tax yxuk dgrs gSaA ty ;ksftr Qsfjd vkWDlkbZM Fe2O3 . xH2O  

gksrk gSA 

 

 

 

 

 

 

 

tax yxus dh fØ;kfof/k %&  

,uksM vfHkfØ;k %& 2Fe(s)  2Fe
+2

 + 4e
-
 

dSFkksM vfHkfØ;k %& O2(g) + 4H
+

(Aq) + 4e
-
  2H2O(s) E

0
 vip;u = 1.23v 

lEiw.kZ vfHkfØ;k %& 2Fe(s) + O2(g) + 4H
+

(Aq)  2Fe
+2

(Aq) + 2H2O(l) E
0

 cell = 1.67v 

blds ckn ok;qe.Myh; vkWDlhtu }kjk Qsjl vk;u vkSj vf/kd vkWDlhd`r gksdj Qsfjd  

vk;uksa esa cny tkrs gS tks ty;ksftr Qsfjd vkWDlkbZM (Fe2O3. xH2O) cukdj tax ds :i  

esa fn[kkbZ nsrs gSaA 
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dkjd tks la{kkj.k dks c<krs gS %& /kkrq dh fØ;k’khyrk] v’kqf) dh mifLFkfr] ok;q ,oa ueh  

dh mifLFkfr] /kkrqvksa esa ruko] fo|qr vi?kV~; dh mifLFkfrA 

la{kkj.k dh jksdFkke (Prevention of corrosion) :-  

1- jks/kh lqj{kk (Barrier Protection) :- jax jksxu] rsy dh iryh ijr] xzhl] Cu, Sn etc. dk  

mi;ksx djds la{kkj.k dh jksdFkke dj ldrs gSA ;fn budh ijr VwV tk;s rks yksgs ij tax  

yx tk;sxhA 

2- cfynkuh lqj{kk (Sacrificial Protection) :- yksgs dh lrg dks yksgs ls vf/kd fØ;k’khy  

/kkrq dh ijr }kjk <d fn;k tkrk gS vf/kd fØ;k’khy /kkrq yksgs dks byS- R;kxus ls jksdrh  

gSA  

xsYosuhdj.k (Galcanisation) – yksgs dks ftad /kkrq }kjk <duk dgykrk gSA 

3- fo|qrh; lqj{kk vFkok dSFkksfMd lqj{kk %& vf/kd fo|qr /kuh /kkrqvksa tSls Zn, Mg vFkok Al  

dks ueh;qDr e`nk] ugjksa esa nch yksgs dh ikbZiksa] laxzkgd VSadksa etc esa la;ksftr dj ldrs gSA  

ftlls yksgk dSFkksM dh Hkkafr dk;Z djsxk vkSj tax ugha yxsxhA 

4- taxjks/kh foy;uksa dk mi;ksx djds (Using Anti Rust Solutions) :- ;s {kkjh; QkWLQsV  

,oa {kkjh; ØksesV foy;u gksrs gSA foy;uksa dh {kkjh; izd`fr H
+
 vk;uksa dh miyC/krk dks jksd  

nsrh gSA yksgs dh lrg ij ,d laj{kh vfoys;’khy vk;ju QkWLQsV dh iryh ijr dk fuekZ.k  

gks tkrk gSA ge foy;uksa dk mi;ksx dkjksa ds jsfM;sVjksa ij tax yxus esa jksdus esa fd;k tkrk  

gSA 

 

 

 

 

 


