
 

 
 

oS|qr jlk;u (ELECTRO CHEMISTRY) 

  

 
 

1.  ifjp; (INTRODUCTION)  

 fo|qr jlk;u HkkSfrd jlk;u dh og 'kk[kk gS ftlesa jklk;fud ÅtkZ 

rFkk fo|qr ÅtkZ ds vUrjifjorZu dk v/;;u fd;k tkrk gSA 

 

1.1 pkyd vkSj dqpkyd  

 (CONDUCTOR AND NONCONDUCTORS) 

➢  os inkFkZ tks vius esa ls fo|qr /kkjk dks çokfgr ugha gksus nsrs] vpkyd 

;k dqpkyd dgykrs gSaA 

  mnkgj.k: 'kq) ty] cQZ] dkap] jcj vkfnA 

➢ os inkFkZ ftuesa ls fo|qr/kkjk dk izokg gksrk gS pkyd dgykrs gSA  

  mnkgj.k: /kkrq] vEy] {kkj rFkk yo.kksa ds tyh; foy;u] xfyr yo.k  

  rFkk v'kq)  

  ty bR;kfnA 

 

 

  

  

 

 pkyd nks izdkj ds gksrs gS : - 

 (I)  /kkfRod pkyd ;k bysDVªkWfud pkyd  

 (II)  oS|qr vi?kVuh pkyd ;k vk;fud pkyd 

 (I) /kkfRod pkyd (METALLIC CONDUCTORS) :- 

 ➢ os pkyd ftuesa fcuk fdlh jklk;fud ifjorZu ds bysDVªkWuksa ds izokg }kjk fo|qr /kkjk dk izokg gksrk gS /kkfRod 

pkyd dgykrs gSA  

  mnkgj.k & /kkrq (Cu,Ag,Fe,Al vkfn), v/kkrq 

(xzsQkbV) rFkk fofHkUu feJ/kkrq rFkk [kfut  

 (II) oS|qr vi?kVuh pkyd (ELECTROLYTIC 

CONDUCTORS) :- 

 ➢ os inkFkZ ftudss tyh; foy;u esa ;k xfyr 

voLFkk esa vk;uksa ds }kjk fo|qr /kkjk dk izokg 

gksrk gSA fo|qrvi?kVuhpkyd dgykrs gSaA 

  mnkgj.k & izcy vEy] izcy {kkj rFkk yo.k  
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 ➢ izcy oS|qr vi?kV~; (STRONG ELECTROLYTE) : os oS|qr vi?kV~; tks vius tyh; foy;u  esa iw.kZr;k 

vk;fur gksrs gSa] izcy oS|qr vi?kV~; dgykrs gSA 

  mnkgj.k & izcy vEy izcy {kkj rFkk lHkh yo.k  

 ➢ nqcZy oS|qr vi?kV~; (WEAK ELECTROLYTE) : os oS|qr vi?kV~; tks vius tyh; foy;u ;k mudh xfyr 

voLFkk esa iw.kZr;k vk;fur ugha gksrs gSa] nqcZy oS|qr vi?kV~; dgykrs gSA 

  mnkgj.k & lHkh dkcZfud vEy (lYQksfud vEy ds vfrfjDr), CH3COOH, HCN, NH3, ,ehu vkfnA 
 

/kkfRod rFkk oS|qr vi?kVuh pkyd esa vUrj (DIFFERENCE BETWEEN METALLIC AND  

ELECTROLYTIC CONDUCTOR) 

/kkfRod pkyu oS|qr vi?kVuh pkyu 

(i) vkos'k okgd eqDr bysDVªkWu gksrs gSa vkos'k okgd eqDr vk;u gksrs gSa 

(ii) fcuk fdlh jklk;fud ifjorZu ds 

fo|qr/kkjk dk izokg gksrk gSA 

bysDVªkWMksa ij jklk;fud ifjorZu 

ds }kjk fo|qr/kkjk dk izokg gksrk 

gSA 

(iii) inkFkZ dk LFkkukarj.k ugha gksrkA inkFkZ dk LFkkukUrj.k bysDVªkWM ij 

gksrk gSA 

(iv) dusZy ds dEiUu ds dkj.k izfrjks/k 

mRiUu gksrk gSA 

varj vk;fud vkd"kZ.k rFkk ek/;e 

dh ';kurk ds dkj.k izfrjks/k 

mRiUu gksrk gSA 

(v) rki ds c<+us ds lkFk izfrjks/k c<+rk 

gSA 

rki ds c<+us ds lkFk izfrjks/k ?kVRkk 

gSA 

(vi) oS|qr vi?kVu esa QSjkMs ds fu;eksa dk 

ikyu ugha gksrk gSA 

oS|qr vi?kVu ds QSjkMs ds fu;eksa 

dk ikyu gksrk gSA 

  

 fo|qrjklk;fud lsy (ELECTROCHEMICAL CELL) :  

 og ;qfDr tks fo|qrh; ÅtkZ dks jklk;fud ÅtkZ esa ifjofrZr djrh gS rFkk bldk O;qRØeA fo|qrjklk;fud lsy nks 

izdkj ds gksrs gSaA 

  
  

2.  xSYosfud lsy (GALVANIC CELL) : dk;Zdkjh fl)kUr (Working principle) 

tc ,d /kkrq NM+ dks mlh ds oS|qr vi?kVuh yo.k ds foy;u esa j[krs gSa rks /kkrq voLFkk rFkk nzo voLFkk (oS|qr 

vi?kV~; yo.k) ds e/; ,d foHko mRiUu gksrk gSA 

 

,uksM (ANODE) :  
 

➢ dqN /kkrqvksa (fØ;k'khy) dks tc buds vk;uksa vFkok yo.kksa ds foy;u ds lEidZ esa j[kk tkrk gS] rks ;s foy;u esa tkus 

dh izo`fr j[krh gSA 

 mnkgj.k : Zn NM+ ZnSO4 ds foy;u esa j[kh tkrh gSA  

oS|qrjklk;fud lsy 

xsYosuhd ;k oksYVSd lsy  

• og ;qfDr tks jklk;fud ÅtkZ 

dks fo|qrh; ÅtkZ esa ifjofrZr 

djrh gSA bl lsy esa Lor% 

jsMkWDl vfHkfØ;k ?kfVr gksrh 

gSA 

  fo|qrvi?kVuh lsy  

• og ;qfDr tks fo|qrh; ÅtkZ dks 

jklk;fud ÅtkZ esa ifjofrZr 

djrh gSA bl lsy esa jsMkWDl 

vfHkfØ;k Lor% ?kfVr ugh 

gksrh gSA  
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➢ Zn ijek.kq ;k /kkrq ijek.kq foy;u esa tkdj Zn+2 vk;u cukrs gS rFkk dqN le; ckn fuEu lkE; LFkkfir gksrk gSA 

 Zn(s)  Zn2+ + 2e– 

➢ /kkrq NM+ ij i;kZIr _.k vkos'k ,df=r gks tkrk gS ftlds dkj.k vfrfjDr Zn+2 vk;u foy;u esa ugh tk ldrs 

vFkkZr~ foy;u Zn+2 vk;uksa ls lar`Ir gks tkrk gSA 

➢  vfrfjDr /kukos'k _.kkosf'kr NM+ ds pkjksa vksj ,d= gks tkrk gSA 

➢  fudk; esa ,d fo|qrh; f}ijr mRiUu gks tkrh gS] vr% /kkrq NM+ rFkk foy;u ds e/; ,d foHko mRiUu gksrk gS ftls 

bysDVªkWM foHko dgrs gSA bl bysDVªkWM dks ,uksM dgrs gSA 

 ,uksM ij vkWDlhdj.k gksrk gS (bysDVªkWu dk eqDr gksuk) 

dSFkksM (CATHODE) :  

 
 

➢ dqN /kkrqvksa (Cu, Ag, Au vkfn) dh blds foijhr izo`fr gksrh gS vFkkZr~ bu /kkrqvksa dks tc buds vk;uksa ds laidZ esa 

j[krs gSa rks vk;u foy;u ls /kkrq NM+ ij tek gks tkrs gS rFkk fuEu lkE; LFkkfir gksrk gSA 

  Cu2+(aq) + 2e–  Cu(s) 

➢  vr% /kkrq NM+ ij bysDVªkWu dh deh gksrh gS (/kukosf'kr gks tkrh gS)  
 

➢  vfrfjDr _.k vkos'k /ku vkosf'kr NM+ ds pkjksa vksj ,d= gksrk gS  
 

➢ fudk; esa ,d fo|qrh; f}ijr curh gS vr% /kkrq NM+ o foy;u ds e/; ,d foHko mRiUu gksrk gS ftls bysDVªkWM foHko 

dgrs gSA bl bysDVªkWM dks dSFkksM+ dgrs gSA 

 dSFkksM ij vip;u gksrk gS (e– xzg.k djrk gS) 

lsy dk fuekZ.k (Construction of cell) : 

➢ blesa nks v)Z lsy gksrs gSa] izR;sd v)Z lsy esa /kkrq NM+ dks blds yo.k ds tyh; foy;u esa j[krs gSaA 

➢  bu /kkrq NM+ksa dks bysDVªkWM dgrs gS rFkk bUgsa ,d lqpkyd rkj }kjk tksM+rs gSaA 

➢ nksuksa foy;uksa dks yo.k lsrq }kjk tksM+rs gSA 

➢ vkWDlhdj.k rFkk vip;u v)Z vfHkfØ;k,sa ìFkd bysDVªkWMksa ij gksrh gS rFkk fo|qr /kkjk dk izokg rkj }kjk gksrk gSA 

fp= : 1 

NM+ 

ftad bysDVªksM dh lrg 

ty ds v.kq 

bysDVªkWM dh lrg ij Zn ijek.kq dk 

Zn
2+
 vk;u esa ifjorZu 

fp= : 2 

'kh?kzrk ls ,d xfrd lkE;  
LFkkfir gksrk gS rFkk csyukdkj 
la/kkfj= cu tkrk gS 

fp= : 3 

dkWij bysDVªksM lrg 

bysDVªkWM dh lrg ij dkWij  

vk;u dk nks bysDVªkWu xzg.k 

djds mnklhu dkWij ijek.kq  

esa ifjorZu 

'kh?kzrk ls ,d xfrd lkE;  

LFkkfir gksrk gS rFkk csyukdkj 

la/kkfj= cu tkrk gS 

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

NM+ 
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yo.k lsrq rFkk blds dk;Z : 

➢  yo.k lsrq U-vkdkj dh mYVh ufydk gS ftlesa vfØ; oS|qr vi?kV~; vxj&vxj ;k ftysfVu ds lkFk Hkjk tkrk gS 

 ftlls ;g v/kZBksl cu tkrk gSA 

➢ oS|qr vi?kV~; ds vk;u fdlh Hkh jklk;fud ifjorZu esa Hkkx ugha ysrs gSA 

➢ yo.k lsrq esa Hkjs tkus okys oS|qr vi?kV~; bl izdkj gksus pkfg, ftuds /kuk;u dk osx _.kk;u ds osx ds yxHkx leku gksA 

 mnkgj.k & KCl, KNO3, NH4NO3 

➢ ;fn Ag+, Hg2
+2, Pb+2, Tl+ vk;u lsy esa mifLFkr gks] rks KCl dk iz;ksx ugha gksrk gSa D;ksafd AgCl, Hg2Cl2, PbCl2 ;k 

TiCl dk vo{ksi cu ldrk gSA 

 dk;Z (Functions) : 

 ➢  ;s nksuksa v)Z lsyksa ds foy;uksa dks tksM+rk gS rFkk ifjiFk dks iw.kZ djrk gSA 

 ➢  ;g /kkjk ds lrr~ izokg ;k mRifr ds fy;s foy;u dh fo|qrh; mnklhurk dks cuk;s j[krk gSA 

 ➢  ;fn yo.k lsrq dks gVkrs gSa rks oksYVst 'kwU; gks tkrk gSA 

 ➢  ;g nzo&nzo laxe foHko dks mRiUu gksus ls jksdrk gSA nks nzoksa dks ijLij lEidZ esa j[kus ij blds e/; foHkokarj 

nzo&nzo laxe foHko dgykrk gSA 
 

lsy izn'kZu (Cell Representation) : 

  nks v)Z lsy dh lgk;rk ls fo|qr jklk;fud lsy dks uhps fn;s x;s dqN fu;eksa dh lgk;rk ls fy[kk tkrk gSA 

 ➢ ,uksM v)Z lsy dks cka;h vksj rFkk dSFkksM v)Z lsy dks nkfguh vksj fy[krs gSaA 

 ➢ inkFkZ dh nks izkoLFkkvksa dk i`FkDdj.k ,d m/okZ/kj js[kk }kjk fy[krs gSaA 

 ➢ ;fn fofHkUu inkFkZ leku izkoLFkk ds gSa rks budks vkil esa dksek (,) }kjk i`Fkd djrs gSA 

 ➢ yo.k lsrq dks nks m/okZ/kj js[kkvksa (II) }kjk iznf'kZr djrs gSaA 

 ➢ inkFkZ ds fof'k"V y{k.k tSls xSl dk nkc] vk;uksa dh lkanzrk bR;kfn inkFkZ ds rqjar ckn dks"Bd esa iznf'kZr djrs gSA 

  Zn(s) | ZnSO4(aq) || CuSO4(aq) | Cu(s) 

2.1 bysDVªkWM foHko (ELECTRODE POTENTIAL): 

 ➢ /kkrq bysDVªkWM rFkk foy;u esa blds vk;uksa ds e/; mRiUu foHkokarj dks bysDVªksM foHko dgrs gSaA 

 ➢ 1 ckj nkc rFkk 298 K rki ij 1M lkanzrk okys /kkrq bysDVªkWM vkSj blds vk;fud foy;u ds e/; mRiUu foHko 

dks ekud bysDVªkWM foHko ds :i esa tkuk tkrk gSaA 

 ➢ bysDVªkWM foHko nks izdkj ds gksrs gSA 

 (a) vkWDlhdj.k foHko (O.P.) 

  ➢ vkWDlhdj.k v)ZvfHkfØ;k ds fy, bysDVªkWM foHko 

   M(s) → M+n(aq) + ne– 

  ➢ vkWDlhÑr gksus dh izo`fr 

  ➢ O.P. dk eku vf/kd gksus ij vkWDlhÑr gksus dh izo`fr vf/kd gksrh gSA 

 (b) vip;u foHko (R.P.) 

  ➢  vip;u v)ZvfHkfØ;k ds fy, bysDVªkWM foHko 

   M+n(aq) + ne– → M(s) 

  ➢ vipf;r gksus dh izo`fr 

  ➢ R.P. dk eku vf/kd gksus ij vipf;r gksus dh izo`fr vf/kd gksrh gSA 

  ➢ bysDVªkWM foHko fuEu ij fuHkZj djrk gS : 

   (i) foy;u dh lkanzrk  (ii) /kkrq dh izo`fr  (iii) nkc rFkk rki 

ftad ¼,uksM½ dkWij ¼dSFkksM½ 
yo.k lsrq 
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lanHkZ bysDVªkWM (REFERENCE ELECTRODE) : 

 ➢ fdlh Hkh ,d vdsys v/kZ lsy dk foHko Kkr ugha fd;k tk ldrk ijUrq lanHkZ bysDVªkWM dks iz;qDr djds nks v/kZ 

lsyksa ds e/; foHkokarj ifj'kq)rk ls ekik tk ldrk gSA 

 ➢ ,d bysDVªkWM ftldk foHko lHkh bysDVªksMksa ds lkis{k Kkr gksrk gS] lanHkZ bysDVªkWM dgykrk gSA 

 ➢ lanHkZ bysDVªkWM nks izdkj ds gSa& 

 (a) izkFkfed lanHkZ bysDVªkWM (PRIMARY REFERENCE ELECTRODES) :  

  ekud gkbMªkstu bysDVªkWM (SHE) 

  izn'kZu : Pt(s) |H2(g)| H+ (aq) (1M)     

  ,uksM ds leku O;ogkj djus ij                                  

  H2(g)  2H+ + 2e–                                    

   
2 ( )/ ( .)+ =o

H g H aq
E SOP  

  dSFkksM ds leku O;ogkj djus ij              

  2H+ + 2e–   H2(g) 

  
2/ ( )+ =o

H H g
E SRP  

  

 ➢ SHE ds fy, izR;sd rki ij lanHkZ foHko dk eku 'kwU; 

ysrs gSA 

  SHE ds fy, SOP = –SRP = 0  

 ➢ fdlh vU; bysDVªkWM dk bysDVªkWM foHko Kkr djus ds 

fy, bls ekud gkbMªkstu bysDVªkWM ds lkFk tksM+dj 

foHkokUrj Kkr djrs gS rFkk blds foHko dk ekiu 

fd;k tkrk gS tks ml bysDVªkWM ds bysDVªkWM foHko dk eku nsrk gSA 
   

 (b) f}rh;d lanHkZ bysDVªkWM (SECONDARY REFERENCE ELECTRODE) : 

  (i) dSyksey bysDVªkWM (Hg2Cl2) – 

   izn'kZu :  

   Pt|Hg-Hg2 Cl2|KCl(aq)  
   dSFkksM ds :i esa O;ogkj djus ij 

   2

2Hg +  + 2e–→ 2Hg 

   Hg2Cl2 → 2
2Hg 2Cl+ −+  

   iw.kZ vfHkfØ;k: 

   Hg2Cl2 + 2e– → 2Hg(l) + 2Cl– (vip;u vfHkfØ;k) 

   ,uksM ds :i esa O;ogkj djus ij  

   2Hg(l) → 2

2Hg +

 
+ 2e– 

   2

2Hg +

 
+ 2Cl– → Hg2Cl2 

   iw.kZ vfHkfØ;k: 

   2Hg + 2Cl– → Hg2Cl2 + 2e– (vkWDlhdj.k vfHkfØ;k)  
     

  (ii) flYoj&flYoj DyksjkbM bysDVªkWM : 

   izn'kZu :    Pt | Ag-AgCl(s) | KCl(aq) 

   dSFkksM ds :i esa O;ogkj djus ij AgCl(s) + e– → Ag(s) + Cl–
(aq) 

   ,uksM ds :i esa O;ogkj djus ij Ag(s) + Cl–
(aq) → AgCl(s) + e– 

lsy foHko (CELL POTENTIAL) (E°cell) : 

 E°cell = dSFkksM dk SRP – ,uksM dk SRP 

 E°cell = dSFkksM dk  SRP + ,uksM dk SOP 

 E°cell = ,uksM dk  SOP – dSFkksM dk SOP 

ekud gkbMªkstu bysDVªksM 

1M 

HCl 
foy;u 

IysfVue iUuh 

1atm nkc ij  

H2 xSl 

Pt 

dSyksey bysDVªksM 

Pt rkj 

lar`Ir KCl 
foy;u 

Hg2Cl2 vkSj 

Hg ?kksy 
edZjh 

yo.k lsrq 
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xsyosfud lsy ds fy, ladsrd (Shorthand Notation for Galvanic Cell) 

➢ ,d oS|qr jklk;fud lsy ds mRiknu ds fy, gesa nks v/kZ lsy dh vko';drk gksrh gS] ftls dqN fu;eksa dk ikyu 

djds çnf'kZr fd;k tk ldrk gS 

➢ ,uksM v/kZ&lsy dks ges'kk ck;ha vksj ,oa mlds ckn nk;ha vksj dSFkksM v/kZ&lsy fy[kk tkrk gSA 

➢ nks pj.kksa ¼inkFkZ dh voLFkk½ dk i`FkDdj.k ,d Å/kZ~ok/kj js[kk }kjk n'kkZ;k tkrk gSA 

➢ ,d gh pj.k esa mifLFkr fofHkUu lkefxz;ksa dks vYifojkeksa dk mi;ksx djds ,d lkFk fn[kk;k x;k gSA  

➢ yo.k lsrq dks nks m/okZ/kj js[kkvksa ( ) }kjk n'kkZ;k tkrk gS  

➢ inkFkZ dh egRoiw.kZ fo'ks"krk,a tSlsA inkFkZ fy[kus ds rqjar ckn dks"Bd esa xSl dk nkc] vk;uksa dh lkaærk vkfn dk 

ladsr fy[kk tkrk gSA 

➢ xSl bysDVªksM ds fy,] ,uksM ds fy, bysDVªksM ds ckn vkSj dSFkksM ds ekeys esa bysDVªksM ls igys xSl dk ladsr 

fn;k tkrk gSA (mnk- Pt H2 / H+ or H+ /H2 Pt) 

 
 

mnkgj.k: 1  ,d _.kkjkRed E.M.F ls ,d lsy ds fy, D;k ladsr feyrk gS\ 

   (1) bysDVª‚u ckgjh ifjiFk ds ek/;e ls foijhr fn'kk esa çokfgr gksrs gSa 

   (2) foijhr v/kZ&lsy vfHkfØ;k,a Lopkfyr :i ls gksrh gSa 

   (3) fyf[kr :i esa vfHkfØ;k,a Lor% izofrZr ugha gSa 

   (4) mijksä lHkh 

mŸkj :   (4)  

2.2 fo|qr jklk;fud Js.kh (ELECTROCHEMICAL SERIES) : 

 fofHkUu rRoksa dks SRP ds c<+rs gq, Øe esa O;ofLFkr djus ij izkIr Js.kh fo|qr jklk;fud Js.kh ;k lfØ;rk Js.kh dgykrh gSA 

 bysDVªkWM vfHkfØ;k ekud vip;u foHko (298K ij) 

 Li Li+ + e–→ Li(s) – 3.05 V 

 K  K+ + e–→ K(s) – 2.93 V 

 Ba Ba+2 + 2e–→ Ba – 2.91 V 

 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 Al3+ + 3e–→ Al – 1.66 V 

 Mn Mn+2 + 2e–→ Mn – 1.18 V 

 H2O H2O(l) + e–→ ½H2 + 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 Co2+ + 2e–→ Co – 0.28 V 

 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 

yo.k lsrq 

,suksM v)Z &lsy dSFkksM v)Z &lsy 

e– çokg dh fn'kk 

pj.k lhek pj.k lhek 
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 I2  I2 + 2e–→ 2I–  0.54 V 

 Fe Fe3+ + e–→ Fe2+  0.77 V 

 Hg Hg2
2+ + 2e–→ Hg(l)  0.79 V 

 Ag Ag+ + e–→ Ag  0.80 V 

 Hg Hg2++ 2e → Hg(l)  0.85 V 

 Br2 Br2 + 2e–→ 2Br–  1.06 V 

 Pt Pt+2 + 2e–→ Pt  1.20 V 

 O2 ½O2 + 2H+ + 2e–→ H2O(l)  1.23 V 

 Cl2 Cl2 + 2e–→ 2Cl–  1.36 V 

 Au Au+3 + 3e–→ Au(s)  1.40 V 

 F2 F2 + 2e–→ 2F–  2.87 V 
 
 

oS|qr jklk;fud Js.kh ds vuqiz;ksx (APPLICATIONS OF ELECTROCHEMICAL SERIES) 

 (i) vkWDlhdkjd rFkk vipk;d {kerk (OXIDISING AND REDUCING POWER) : 

  vkWDlhdkjd {kerk  SRP   
1

SOP
 

  vipk;d {kerk  SOP  
1

SRP
 

 (ii) /kkrqvksa dh fØ;k'khyrk (REACTIVITY OF METALS) : 

  /kkrq dh fØ;k'khyrk  SOP  
1

SRP
 

  ➢  oS|qr jklk;fud Js.kh esa /kkrq dh fØ;k'khyrk Åij ls uhps dh vksj ?kVrh gSA 

  ➢  Li lokZf/kd fØ;k'khy /kkrq gSA 

 (iii) v/kkrqvksa dh fØ;k'khyrk (REACTIVITY OF NON-METAL) :  

  v/kkrqvksa dh fØ;k'khyrk  SRP 
1

SOP
 . 

  ➢  fo|qr jklk;fud Js.kh esa v/kkrq dh fØ;k'khyrk Åij ls uhps dh vksj c<+rh gSA 

  ➢  F2 lokZf/kd fØ;k'khy v/kkrq gSaA 

 (iv) foy;u esa foLFkkiu vfHkfØ;k,sa (DISPLACEMENT REACTIONS IN SOLUTION) : 

  vf/kd fØ;k'khy /kkrq@v/kkrq de fØ;k'khy /kkrq@v/kkrq dks muds yo.k ds foy;u ls foLFkkfir djrh gSA 

  ➢ Cu + 2AgNO3 → Cu(NO3)2 + 2Ag 

   Ag + Cu(NO3)2 → dksbZ vfHkfØ;k ugha 

  ➢ 2KI + Cl2 → 2KCl + I2 

   I2 + 2 KCl → dksbZ vfHkfØ;k ugha 

 (v) gkbMªkstu ds Åij fLFkr /kkrq ruq vEy foy;u ls H2 dks foLFkkfir djrh gSA 

  ➢ Zn + H2SO4(aq) → ZnSO4 + H2(g) 

   Cu + H2SO4(ruq) → dksbZ vfHkfØ;k ugha 

 (vi) lsy ds ekud EMF dh x.kuk djus ds fy, ( )º
CellE : 

  ( )º
CellE  = dSFkksM+ dk SRP – ,suksM+ dk SRP = dSFkksM+ dk SRP + ,suksM+ dk SOP = ,suksM+ dk SOP – dSFkksM+ dk SOP 

 

mnkgj.k: 2  dSyksesy bysDVªksM ds laca/k esa mRØe.kh; gS 

   (1) edZjh  (2) H+   (3) Hg2+   (4) Cl– 

gy:   (4) 

   pw¡fd v/kZ lsy vfHkfØ;k 

   ( ) ( ) –
2 2Hg Cl aq. 2e 2Hg 2Cl+ +  



 

jlk;u foKku  

  

mnkgj.k: 3  ,d xSYosfud lsy nks gkbMªkstu bysDVªksM ls cuk gS] ftuesa ls ,d ekud gSA vf/kdre EMF çkIr djus 

ds fy, fuEufyf[kr esa ls fdl foy;u esa vU; bysDVªksM dks Mqcks;k tkuk pkfg,A 

   (1) 0.01 M HCl  (2) 0.1 M CH3COOH (3) 0.1 M H3PO4  (4) 0.1 M H2SO4 

gy:   (4)  

   H2SO4 vf/kdre H+ vk;u nsxk 

mnkgj.k: 4  vfHkfØ;k Fe + Zn2+ = Zn + Fe2+ ds fy, E° = – 0.35 V gSA nh xbZ lsy vfHkfØ;k gS 

   (1) lEHko   (2) vlEHko   (3) lkE; esa   (4) dksbZ ugha 

gy:   (2)  

   pwafd lsy dk EMF _.kkRed gS ;kuh] eqä ÅtkZ ifjorZu /kukRed gksxk blfy, lsy vfHkfØ;k laHko 

ugha gksxh 
 

mnkgj.k: 5  oS|qrjklk;fud lsy ds emf ds fy, fn, x;s fuEu lEcèkksa ij fopkj dhft, : 

   (a)  lsy dk emf = (,uksM dk mip;u foHko) – (dSFkksM dk vip;u foHko) 

   (b) lsy dk emf = (,uksM dk mip;u foHko) + (dSFkksM dk vip;u foHko) 

   (c) lsy dk emf = (,uksM dk vip;u foHko) + (dSFkksM dk vip;u foHko) 

   (d) lsy dk emf = (,uksM dk mip;u foHko) –  (dSFkksM dk mip;u foHko) 

   mijksDr lEcU/kksa esa ls dkSu ls lgh gSa 

   fodYi 

   (1) (a) rFkk (b)  (2) (c) rFkk (d)  (3) (b) rFkk (d)  (4) (c) rFkk (a) 

gy :   (3) 

   rF; 
 

mnkgj.k: 6  Cu | Cu2+ (0.001 M) || Cu2+(0.1 M) | Cu  

   lsy vfHkfØ;k ds fy, E = dk eku gS:-  

   (1) – 
RT

2F
 ln(0.01)  (2) – 

RT

2F
 ln(0.1)   (3) + 

RT

F
 ln(0.01)  (4)  

RT

F
ln(0.1) 

gy:   (1) 

   0
cell cell

RT 0.001
E E ln

nF 0.1
= −  

   ( )cell

RT
E ln 0.01

2F
= −  

 

3. usuZ~LV lehdj.k (NERNST EQUATION) 
 ;g lehdj.k bysDVªkWM foHko@lsy ds fo|qr okgd cy rFkk oS|qr vi?kV~; foy;u dh lkUnzrk ds e/; lEcU/k iznf'kZr djrh gSA 

 usuZ~LV us eqDr ÅtkZ ifjorZu (G) rFkk vfHkfØ;k yfC/k (Q) ds e/; ,d lEcU/k LFkkfir fd;kA 

  G = G° + RT ln Q  ......... (1) 

 tgkW G rFkk Gº Øe'k% eqDr ÅtkZ ifjorZu rFkk ekud ;qDr ÅtkZ ifjorZu gS rFkk ‘Q’ vfHkfØ;k fLFkjkad gSA 

   –G = nFE rFkk –G° = nFE° 

 bl izdkj lehdj.k (1) ls, –nFEº + RT ln Q 

  
2.303

log= −
RT

E E Q
nF

 

 tgkW E° = ekud bysDVªkWM foHko 

  R = xSl fLFkjkad 

  T = rki (dsfYou esa) 

  F = QSjkM+s (96500 dwykWe eksy–1), 

  n = larqfyr lehdj.k esa xzg.k fd;s x;s ;k R;kxs x, e– 

 25°C ij mijksDr lehdj.k dks fuEu izdkj fy[kk tk ldrk gS 
0.0591

log=  −E E Q
n

 

        
0.0591 [ ]

log
[ ]

= −
P

E E
n R

 

 lkekU; :i ls] n bysDVªkWu ds LFkkukUrj.k ;qDr ,d jsMkWDl lsy vfHkfØ;k ds fy,& 
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  aA + bB ⎯→ cC + dD 

  
[ ] [ ]0.0591

log
[ ] [ ]

=  −
c d

cell cell a b

C D
E E

n A B
  ;k 

0.0591 [ ]
log

[ ]
=  −cell cellE E

n

mRikn

fØ;kdkjd
 

 

uuZ~LV lehdj.k ds vuqç;ksx (APPLICATIONS OF NERNST EQUATION) 

 (i) bysDVªkWM foHko dh x.kuk (ERP ;k EOP) : 

  M+n + ne– ⎯⎯⎯⎯→vip;u  M(s) 

  ERP = E°RP – 
0.0591 [ ]

log
[ ]+n

M

n M
 

  
0.0591 1

log
[ ]+

= −o
RP RP n
E E

n M
  ;fn [M+n] c<+rh gS] rks ERP Hkh c<+rk gSA 

 

 (ii) gkbMªkstu bysDVªkWM ds bysDVªkWM foHko rFkk pH dh x.kuk % 

  2H+ + 2e– ⎯→ H2(g) 

  ERP = E°RP – 2

2

0.0591
log

2 [ ]+

HP

H
 

   E°RP = 0; 0

2

0.0591 1
– log

2 [ ]+
=RP RPE E

H
  [

2H
P , 1 atm fy;k x;k gS] 

   ERP = 0.0591 log [H+]   –0.0591=RPE pH  0.0591= +OPE pH  

 

 (iii) lsy ds EMF dh x.kuk Ecell  : 

  mnkgj.k % Zn(s) + Cu+2(aq) 2=⎯⎯→n   Zn+2(aq) + Cu(s) 

  
2

2

0.0591 [ ]
log

2 [ ]

+

+
= −o

cell cell

Zn
E E

Cu
  

  ;fn [Cu+2] c<+rh gS] rks Ecell Hkh c<+rk gSA  ;fn [Zn+2] c<+Rkh gS] rks Ecell ?kVrk gSA 
 

 (iv) lsy vfHkfØ;k dh lEHkkO;rk rFkk vuqeku : 

  ,d lEHko lsy vfHkfØ;k ds fy, 

  G = –ve (G = –nFEcell) 

  Ecell = +ve 
 

mnkgj.k: 7  og /kkrq tks ,Y;qfefu;e }kjk mlds v‚DlkbM dks vip;u djus ij mRiUu ugha gks ldrh gS] og gS 

   (1) K   (2) Mn   (3) Cr   (4) Fe 

gy :   (1) 

   K dk E°OP > Al dk E°OP. 
 

mnkgj.k: 8  Zn|Zn2+ (C1)||Zn2+(C2)| Zn. bl lsy ds fy, G _.kkRed gS ;fn 

   (1) C1 = C2  (2) C1 > C2  (3) C2 > C1  (4) dksbZ ugha 
 

gy :   (3) 

   E = E° = 
0.0591

2
 log 1 2

2 1

C C0.0591
log

C 2 C

 
= 

 
 

   ;fn  G = – ve 

         E   = + ve 

   blfy, C2 > C1
 



 

jlk;u foKku  

  

mnkgj.k  9: fuEu lsy 
+ + + +2 3 –2 3

2 7Pt Fe ,Fe Cr O ,Cr , H Pt  dk foHko Kkr djsa ftuesa [Fe+2] and [Fe+3] Øe'k% 0.5 M vkSj 0.75 

M gSa vkSj  [ –2
2 7Cr O ], [Cr+3] and [H+] Øe'k 2 M , 4 M vkSj 1 M gSA 

   fn;k gS : Fe+3 + e ⎯⎯→  Fe+2     E° = 0.770 V  

   vkSj 14H+ + 6e + –2
2 7Cr O  ⎯⎯→  2Cr+3 + 7H2O E° = 1.35V 

   (1) 0.60 V  (2) 0.62 V  (3) 0.56 V  (4) 0.50 V  

gy :     2 3 3 6OPFe /Fe Cr /Cr2

E E+ + + +   

     vkWDlh&vip;u ifjorZr gksxkA 

   ,uksM : Fe+2 → Fe+3 + e 

   dsFkksM+ : 14H+ + 6e + –2
2 7Cr O ⎯⎯→  2Cr+3 + 7H2O 

   2 3

3 6

0 0
cell Fe Cr

OP
Fe Cr

E E E 0.58+ +

+ +

= − =  
( ) ( )

( )( ) ( )

6 2

cell cell 14 6

0.75 40.059
E E – log

6 2 1 0.5
=   

   = 
( ) ( )

( )( ) ( )

6 2

14 6

0.75 40.059
0.58 – log

6 2 1 0.5
 = ( )

0.059
0.58– log 91.125

6
= 0.58 – 0.0192 = 0.56 V 

mnkgj.k 10:  fuEufyf[kr E°  ds ekuksa ds vk/kkj ij lcls izcy vkWDlhdkjd gS %&  

   [Fe(CN)6]
– 4 → [Fe(CN)6]

– 3 +e–1,E° = – 0.35V 

   Fe2+ → Fe3+ + e–1 ; E° = – 0.77V  

   (1) Fe3+   (2) [Fe(CN)6]
3–   (3)[Fe(CN)6]

4–  (4) Fe2+
 

gy:   (1) 

   lcls izcy vkWDlhdkjd = vkWDlhdkjd {kerk U;wure gksuh pkfg, 

   Fe+2 dh v‚Dlhdj.k {kerk [Fe(CN)6]4– ls de gS]  [Fe(CN)6]4– dh rqyuk esa Fe+2 çcyre v‚Dlhdkjd 

gSA çcyre v‚Dlhdkjd dks vklkuh ls Lo;a dks vipf;r djuk pkfg,] Fe+3 dks Fe+2 dh rqyuk esa 

vklkuh ls vipf;r fd;k tk ldrk gS] Fe+3 çcyre v‚Dlhdkjd gSA 

mnkgj.k: 11 fn;k x;k gS % 

   (i)  Cu2+ + 2e– → Cu, E° = 0.337 V (ii)  Cu2+ + e– → Cu+, E° = 0.153 V 

   vfHkfØ;k Cu+ + e– → Cu  ds fy, bysDVªksM foHko E° gksxk %& 

   (1) 0.38 V  (2) 0.52 V  (3) 0.90 V  (4) 0.30V 

gy:   (2) 

   G° = –nFE° 

   Cu2+ + 2e– ⎯→ Cu 

   G° = 2 × F × 0.337 ––––––––(I) 

   vfHkfØ;k Cu+ → Cu2+ + e– ds fy, 

   G° = 1 × F × 0.153 ––––––––(II) 

   vr% nksuksa lehdj.kksa dks tksM+us ij ges çkIr gksrk gSA 

   Cu+ + e– ⎯→ Cu G° =–0.521 F 

   G° = – nFE° 

   E° = 0.52 V 

 (v) lkE; fLFkjkad (Keq) rFkk G° dh x.kuk : 

  uULVZ lehdj.k ls - 

  Ecell = E°cell – 
 

0.0591 [ ]
log

P

n R
 

  lkE; ij, Ecell = 0 rFkk 
 
[ ]P

R
 = Keq 

  0.0591
log=o

cell eqE K
n

  o
cell eq

2.303RT
E logK

nF
=  

  nFE°cell = 2.303 RT log Keq    = − eqG 2.303RTlogK  
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dqN fof'k"V lsy (SOME SPECIAL CELLS) 

 (A) lkUnzrk lsy (Concentration cells) 

 ➢ lkUnzrk lsy xsYosfud lsy dk ,d :i gS ftlesa leku inkFkZ ls cus nks ,d leku v)Zlsy gksrs gS tks dsoy 

lkUnzrkvksa esa fHkUurk j[krs gSA  

 ➢ ,sls lsyksa ds fy, ,uksM rFkk dSFkksM leku gksrs gSa vr% E°cell = 0. 

  mnkgj.k Pt, H2(g) (P1 atm) | H+(C1) || H+(C2) | H2(g) (P2 atm), Pt 

  ,uksM vfHkfØ;k : H2(P1) ⎯→ 2H+(C1) + 2e– 

  dSFkksM vfHkfØ;k : 2H+(C2) + 2e–  ⎯→ H2(P2) 

  lsy vfHkfØ;k : H2(P1) + 2H+(C2) ⎯→ 2H+(C1) + H2(P2) 

  Ecell = E°cell – 
0.0591 [ ]

log
[ ]

P

n R
 

  vr% Ecell = 

2

1 2

2 1

0.0591
0 log

2

 
−  

 

C P

C P
 

  Case 1 : ;fn P1 = P2 = 1 atm Ecell = – 

2

1

2

0.0591
log

2

 
 
 

C

C
 

     1

2

–0.0591 log
 

=  
 

cell

C
E

C
 

    ;fn C2 > C1 rks Ecell > 0 rFkk lsy Lor% izofrZr gksxkA 

  Case 2 : ;fn C1 = C2  Ecell = – 
2

1

0.0591
log

2

 
 
 

P

P
 

    P1  P2 

    ;fn P1 > P2 rks Ecell > 0 rFkk lsy Lor% izofrZr gksxkA 
 

 

 (B) mRØe.kh; lsy (Reversible cells) : 

 ➢ ,sls lsy ftuesa foijhr fn'kk esa cká fo|qr okgd cy vkjksfir djus ij jklk;fud vfHkfØ;k,sa O;qRØfer gks tkrh 

gS] mRØe.kh; lsy dgykrs gSA 

SPOT LIGHT 
➢ bysDVªkWM foHko dk eku v)Z vfHkfØ;k dh jllehdj.kfefr ij fuHkZj ugha djrk gSA pwafd ;g ,d 

ek=k Lora= ;k foLrh.kZ xq.k gSA 

➢ fxCl eqDr ÅtkZ ,d ek=kRed xq.k gSA 

➢ oS|qr vi?kVuh lsy esa dSFkksM usxsfVo VfeZuy gksrk gS tcfd xSYosfud lsy dSFkksM esa i‚ftfVo 

VfeZuy gksrk gSA 

➢ lsy vfHkfØ;k Lor% gksrh gS] ;fn 

  G = –ve ;k E
cell

 = +ve 

➢ lsy vfHkfØ;k lkE;koLFkk esa gksxh] ;fn  

 G = 0 ;k –nFEcell = 0  ;k Ecell = 0 

➢ lsy }kjk fd;k x;k dk;Z (Work done by a cell) : 

  (i) ekuk ,d lsy ftldk EMF ‘E’ gS] ds }kjk 'n' QSjkMs vkos'k izkIr gksrk gS rks lsy }kjk fd;s  

   x;s dk;Z dh x.kuk fuEu izdkj djrs gSA : 

   dk;Z = vkos'k × foHko = nF × E 

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

   Wmax = –G 

   vr% –G = nFE ;k Wmax = + nFE°, tgkW E° lsy dk ekud EMF gSA 



 

jlk;u foKku  

  

 ➢ ,d Msfu;y lsy dks mRØe.kh; dgk tkrk gSaA ;fn ;g fuEu nks ifjfLFkfr;ksa dk ikyu djrk gS : 

  (i) rc Eext > 1.1 V (Msfu;y lsy dk fo|qr okgd cy) : lsy vfHkfØ;k,sa O;qRØfer gks tkrh gSA 

  (ii) tc Eext = 1.1 V (Msfu;y lsy dk fo|qr okgd cy); lkE; LFkkfir gksrk gSA 

   lkekU;r% f}rh; lsy mRØe.kh; izÑfr ds gksrs gSa 

    

 
4. oS|qr vi?kVuh pkydro (ELECTROLYTIC CONDUCTANCE)  

 (a) izfrjks/k (RESISTANCE) (R) :- /kkfRod rFkk fo|qrvi?kVuh pkyd vkse ds fu;e dk ikyu djrs gS] ftlds 

vuqlkj pkyd dk izfrjks/k yxk;s x;s foHkokUrj (V) rFkk izokfgr fo|qr/kkjk (I) ds vuqikr ds cjkcj gksrk gSA       

   
I

V
R =    R ohms () esa vfHkO;Dr fd;k tkrk gSA 

 

 (b) pkydRo (CONDUCTANCE) (G) :-  fdlh Hkh pkyd dk og xq.k ftlds dkj.k og /kkjk ds izokg esa enn 

djrk gS pkydRo dgykrk gSA ,d pkyd dk pkydRo mlds izfrjks/k R dk O;qRØekuqikrh gksrk gSA 

   G = 
1

R
    G dk ek=d mho (℧) ;k ohm–1 ;k Siemens (S). 

 

 (c) fof'k"V izfrjks/k@izfrjks/kdrk (SPECIFIC RESISTANCE / RESISTIVITY) () : fdlh Hkh pkyd dk izfrjks/k 

(R) mldh yEckbZ (l) ds lekuqikrh rFkk vuqizLFk dkV {ks=Qy (A) ds izfryksekuqikrh 

gksrk gSA 

   R   
A

 ; R =  
A

 

   R = .
A

 ; . =
A

R                  

  ;fn  = 1 cm, A = 1 cm2, blfy,  = R 

    V = A ×  = 1 cm3 

   1cm3 oS|qr vi?kVuh foy;u ds }kjk mRiUu fd;k x;k izfrjks/k] izfrjks/kdrk dgykrh gSA 

   dh bdkbZ → ohm - cm  

tc Eext = 1.1 V 

(i) bysDVªkWu ;k /kkjk dk Áokg ugh gksrk gSA 

(ii) jklk;fud vfHkfØ;k ugha gksrh gSA 

dSFkksM+ ,suksM 

/kkjk 

tc Eext > 1.1 V 

(i) bysDVªkWu dk Cu ls Zn dh vksj rFkk /kkjk dk 

     Zn ls Cu dh vksj Áokg gksrk gSA 

(ii) ftad dk ftad bysDVªkWM ij fu{ksi.k rFkk dkWij 

   dk dkWij bysDVªkWM ij vkWDlhdj.k gksrk gSA 

 

A A 

~ 


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 (d) pkydrk@fof'k"VpkydRo (CONDUCTIVITY / SPECIFIC CONDUCTANCE) () :- izfrjks/kdrk dk 

izfrykse pkydrk dgykrk gSA  = 
1


  

  = R
A

   
1 1

.=
 R A

  * = G G      

  lsy fu;rkad : * =G
A

; bldh bdkbZ cm–1 gSA  

  fof'k"V pkydRo = pkydrk × lsy fu;rkad 

  ,d foy;u dh fof'k"V pkydrk fo|qrvi?kVuh; foy;u ds 1 cm3 ds }kjk iznku dh xbZ pkydrk ds :i esa 

ifjHkkf"kr dh tkrh gSA  

  fof'k"V pkydrk dh bdkbZ =  1−S eme scmi n     
 

 (e) eksyj pkydrk (MOLAR CONDUCTIVITY) :- (m, m;k ) : foy;u ds fn;s x;s vk;ru esa ,d eksy oS|qr 

vi?kV~; }kjk mRiUu lHkh vk;uksa dh pkydrk eksyj pkydrk dgykrh gSA 

   m =  × V 

  V = 1 eksy oS|qr vi?kV~; ;qDr foy;u dk vk;ru 

  ;fn foy;u dh lkUærk M (mol/L) gS] rc 

  
1000

 =m
M

1 2 1− −→ohm cm molek=d    

 (f) rqY;kadh pkydrk (EQUIVALENT CONDUCTANCE) (eq ;k eq) :-  foy;u ds fn;s x;s vk;ru esa ,d 

xzke rqY;kad oS|qr vi?kV~; }kjk mRiUu lHkh vk;uksa dh pkydrk rqY;kadh pkydrk dgykrh gSA 

    eq =  × V 

  V = 1 xzke rqY;kad oS|qr vi?kV~; ;qDr foy;u dk vk;ru 

  ;fn foy;u dh lkaærk N (gm,eq/L) gS] rks 

  
1000

 =
N

eq   

  1 2 1− −→ohm cm eqek=d   

  eq.  vkSj m  esa lEcU/k :- 

  
1000

 =m
M

   rFkk  
1000

 =eq
N

 

  ge tkurs gS % ukWeZyrk = la;ksdrk xq.kkad × eksyjrk  

  vr% 
. .


 = m

eq
V F

 

 

4.1 oS|qr vi?kVuh pkydrk dks izHkkfor djus okys dkjd (FACTORS AFFECTING ELECTROLYTIC 

CONDUCTANCE) 

 (a) vUrj vk;fud vkd"kZ.k (INTER IONIC ATTRACTION) : ;fn foys; ds vk;uksa ds e/; vUrj vk;fud 

vkd"kZ.k vf/kd gS] rks pkydRo de gksxkA 

 (b) foyk;d dh /kzqork (POLARITY OF SOLVENT) : ;fn foyk;d dk ijkoS|qr fLFkjkad mPp gS] rks vk;uu rFkk 

pkydrk Hkh vfèkd gksxhA 
 

 (c) ek/;e dh ';kurk (VISCOSITY OF MEDIUM) : ek/;e dh ';kurk c<+kus ij pkydrk ?kVrh gSA 

 (d) rki (TEMPERATURE) : oS|qr vi?kV~; foy;u dk rki c<+kus ij pkydrk c<+rh gS D;ksafd vk;uksa dh xfrt 

ÅtkZ c<+rh gS rFkk lHkh izdkj ds vkd"kZ.k cyksa o ek/;e dh ';kurk esa deh gksrh gSA 

 (e) ruqrk (DILUTION) :- 

 (i)  ruqrk c<+kus ij pkydRo ¼G½dk eku c<+rk gSA 

  ➢ izcy oS|qr vi?kV~; ds fy, ruqrk c<+kus ij vUrj vk;fud vkd"kZ.k ?kVrk gS ftlls pkydrk c<+rh gSA 

  ➢ nqcZy oS|qr vi?kV~; ds fy, ruqrk c<+kus ij vk;uu dh ek=k () c<+ tkrh gS ftlls pkydrk c<+ tkrh gSA 
 

 



 

jlk;u foKku  

  

 fof'k"V pkydrk ij ruqrk dk izHkko % 

 (ii) ruqrk c<+kus ij fof'k"V pkydrk ?kV tkrh gS D;ksafd ruqrk c<+kus ij 1cm3 foy;u esa mifLFkr vk;uksa dh la[;k ?kV tkrh gSA 
 

 rqY;kadh pkydrk o eksyj pkydrk ij ruqrk dk izHkko % 

 (iii) ruqrk c<+kus ij rqY;kadh pkydrk o eksyj pkydrk c<+ tkrh gS D;ksafd ruqrk c<+kus ij ukeZyrk o eksyjrk de 

gks tkrh gSA (1 xzke rqY;kad ;k 1 eksy oS|qr vi?kV~; ;qDr foy;u dk vk;ru c<+ tkrk gSA) 

 vuUr ruqrk ij oS|qr vi?kV~;ks dh eksyj pkydrk dk fu/kkZj.k : 

 fMckbZ gdy vkWulsxj lehdj.k ls 

 
 =  −m m b C  [dsoy izcy oS|qr vi?kV~; ds fy;s] 

  tgkW m = C lkUærk ij eksyj pkydrk,  

 m
 =  ruqrk ij eksyj pkydrk 

 b = fLFkjkad rFkk bldk eku fdlh ,d izdkj ds oS|qr vi?kV~; ds fy, 

leku gksrk gSA  

 ;fn m dk √𝐶 ds lkFk oØ vkjsf[kr fd;k tk;s rks izcy oS|qr vi?kV~; ds  

 fy, ,d lh/kh js[kk izkIr gksrh gSA cfgZosZ'ku djus ij ;g js[kk m v{k dks Li'kZ djrh gS ftlls izcy oS|qr vi?kV~; ds fy,  

 m
 dk eku vUr%[k.M ls izkIr fd;k tk ldrk gSA nqcZy oS|qr vi?kV~; ds fy, oØ dk <ky fu;r ugha gksrk gSA vr% blds  

 cfgZos'ku ls m
 izkIr ugha fd;k tk ldrkA 

 

4.2 vk;uksa ds Lora= vfHkxeu dk dksyjkml fu;e  

 (KOHLRAUSCH’S LAW OF INDEPENDENT MIGRATION OF IONS) 
 

➢ vuUr ruqrk ij tc oS|qr vi?kV~; iw.kZr;k fo;ksftr gksrs gS rFkk izR;sd vk;u dk rqY;kadh pkydrk esa ,d fuf'pr 

;ksxnku gksrk gS tks blls lEc) nwljs vk;u dh izÑfr ls izHkkfor ugha gksrkA 
 

➢ bl fu;e ds vuqlkj ,d oS|qr vi?kV~; dh vuUr ruqrk ij rqY;kadh pkydrk ( )eq  oS|qr vi?kV~; }kjk iznku fd, 

x, /kuk;u rFkk _.kk;u dh rqY;kadh vk;fud pkydrkvksa ds ;ksx ds cjkcj gksrh gSA 

      =  + eq c a
 

 tgkW  ( )

eq c  = vuUr ruqrk ij /kuk;u dh rqY;kadh pkydrk 

   ( )

eq a  = vuUr ruqrk ij _.kk;u dh rqY;kadh pkydrk 

   AxBy → xAy+ + yBx– ds fy,] 

 /kuk;u rFkk _.kk;u dh eksyj pkydrkvksa ds :i esa 

   ( ) ( )

1 1   =  + eq m c m a
y x

 

 tgkW  ( )
m c  = /kuk;u dh lhekUr eksyj pkydrk 

   ( )
m a  = _.kk;u dh lhekUr eksyj pkydrk 

   y = /kuk;u ij vkos'k 

   x = _.kk;u ij vkos'k 

   
( ) ( )

   =  + m m c m ax y  

 tgkW  x = /kuk;u dk jllehdj.kfefrd fLFkjkad 

   y = _.kk;u dk jllehdj.kfefrd fLFkjkad 
 

dksyjkÅ'k fu;e ds vuqiz;ksx (APPLICATIONS OF KOHLRAUSCH’S LAW) : 

 (a) nqcZy oS|qr vi?kV~; dh pkydrk dh x.kuk : 

  m
   CH3COONa. = 

( )1m Na+

  + 
( )1

3
m CH COO−

  

KCl 

CH3COOH 

C1/2(mol/L)1/2 


m
(S

 c
m

2
 m

o
l–

1
) 



 

 
 

oS|qr jlk;u (ELECTRO CHEMISTRY) 

  

 (b) fo;kstu dh ek=k dh x.kuk () : 

   fo;kstu dh ek=k  


 =



eq

eq

 = 
nh xb Z lkæa rk ij rYq ;kadh  pkydrk

vuUr rurq k ij rYq ;kda h  pkydrk

 

    



 =



m

m

  

 

 (c) nqcZy oS|qr vi?kV~; ds fo;kstu fLFkjkad dh x.kuk % 

   
2

(1 )


=

− 
a

C
K  

  ;fn   5% rks Ka = C2 

 

 (d) fdlh vYi foys; yo.k dh foys;rk (S) rFkk Ksp : 

 ➢ vYi foys; yo.k dk vFkZ gS vR;Ur de foys;rk okys yo.kA 

 ➢ vYi foys; yo.k ds lar`Ir foy;u dks vuUr ruqrk okys foy;u ds leku ekuk tk ldrk gSA 

 ➢ vYi foys; yo.k ds lar`Ir foy;u esa 
1000

 =m
M

 

   M = foys;rk (S). 

 ➢ m (lar`Ir) = 
1000 1000

;



 
 = =

foy;s rk
m

m

S  

 vfHkxeukad la[;k@fgVkWQZ la[;k (TRANSPORT NUMBER/HITTORF’S NUMBER) (t) 

 fdlh oS|qr vi?kV~; foy;u esa /kkjk dk izokg vk;uksa (/kuk;u rFkk _.kk;u) ds }kjk lEiUu gksrk gSA 

 dqy /kkjk dk og va'k tks fdlh vk;u }kjk izokfgr gksrk gS] mldk vfHkxeukad dgykrk gSA 

 /kuk;u dk vfHkxeukad (tc) = 


=
 +  +

c c

c a c a

u

u u
 

 _.kk;u dk vfHkxeukad (ta) = 


=
 +  +

a a

c a c a

u

u u
 

  rFkk 1+ =c at t  

 ;fn uc = ua rks tc = ta = 0.5. 

 

 vk;fud pkydrk () rFkk vk;uksa dh xfr'khyrk (u) esa lEcU/k  [IONIC CONDUCTANCE () AND 

MOBILITY OF IONS (u)] 

 oS|qr vi?kV~; foy;u esa fdlh vk;u dh vk;fud pkydrk mldh xfr'khyrk ;k vk;uksa ds osx ds lekuqikrh gksrh gSA  

       u 

 /kuk;u ds fy;s c  uc 

   ;k   =c cFu  tgkW F = 96500 C 

 _.kk;u ds fy, a  ua 

   ;k   =a aFu  
 

mnkgj.k: 12  ued ds 1N foy;u dk çfrjks/k 50  gSA foy;u ds lerqY; pkydrk dh x.kuk djsa] ;fn foy;u 

esa nks IySfVue bysDVªksM 2.1 lseh vyx gSa vkSj çR;sd dk {ks=Qy 4.2 lseh 2 gSA 

    (1) 8 ohm–1 cm2 eq–1   (2) 9 ohm–1 cm2 eq–1  

    (3) 5 ohm–1 cm2 eq–1   (4) 10 ohm–1 cm2 eq–1 

gy:    (4) 

    K = 1 1

R A

 
=  

  
 = 

50 2.1

1 4.2
 = 

1

100
 rFkk eq. = 

k 1000

N


 = 

1 1000

100 1
 = 10 ohm–1 cm2 eq–1 

 



 

jlk;u foKku  

  

mnkgj.k: 13  fuEufyf[kr esa ls fdlesa vf/kdre eksyj pkydrk gSA 

    (i) 0.08 M foy;u vkSj bldh fof'k"V pkydrk 2 × 10–2 –1 lseh
–1
 gSA 

    (ii) 0.1 M foy;u vkSj bldh çfrjks/kdrk 50 lseh gSA 

    (1) (i) > (ii) (2) (ii) > (i)  (3) (i) > (ii)  (4) dksbZ ugha 

gy:    (1)  

    (i) M = 
k 1000

M


= 2 × 10–2 × 

1000

0.08
 = 250 –1 cm2 mol–1 

    (ii) M = 
k 1000

M


,  k = 

1


,  m = 

1 1000

50 0.1
  = 200 –1 cm2 mol–1 

    rks] 0.08 M foy;u dh eksyj pkydrk 0.1 M foy;u ls vf/kd gksxh 
 

mnkgj.k: 14  100 lseh2 {ks= ds nks lekukarj bysDVªksMksa dks 10 lseh ls vyx djds ekis x, ued ds foy;u (AB) 

dk pkyu 0.0001 –1
 ik;k x;kA ;fn nks bysDVªksMksa ds chp f?kjs vk;ru esa 0.5 eksy ued gSA leku 

lkaærk ij ued dh eksyj pkydrk (Scm2 mol–1) D;k gS\ 

 
    (1) 0.01  (2) 0.02   (3) 2 × 10–5  (4) buesa ls dksbZ ugha 

gy:    (2) 

    G* = 
10

A 100
= = 0.1; G = 0.0001 S; V = 100 × 10 = 1000 cm3 = 1 litre 

    k = G G* = 0.1 × 0.0001 = 10–5 

    m = 
k 1000 (0.1 0.0001) 1000

M 0.5

  
= = 0.02 S cm2 mol–1 

 

 
5. oS|qr vi?kVu (ELECTROLYSIS) :   

➢ fdlh oS|qr vi?kV~; esa fo|qr /kkjk izokfgr djus ij 

gksus okys jklk;fud ifjorZu dh izfØ;k dks oS|qr 

vi?kVu vFkok oS|qr vi?kVuh fo;kstu dgrs gSaA  

➢ ;g izfØ;k oS|qr vi?kVuh lsy esa dh tkrh gS 

ftlesa fo|qr ÅtkZ jklk;fud ÅtkZ esa ifjofrZr 

gksrh gSA  

➢ oS|qr vi?kVu ds fy;s nks mi;qDr bysDVªkWMksa dks 

oS|qr vi?kV~; ds foy;u esa Mqcksrs gSaA  

➢ tc bu bysDVªkWMksa ds e/; fo|qr foHko vkjksfir 

djrs gSa rks /kukosf'kr vk;u dSFkksM dh vksj rFkk 

_.kkosf'kr vk;u ,uksM dh vksj izokfgr gksrs gSA  

➢ dSFkksM ij bysDVªkWu dk ykHk gksrk gS (vkWDlhdj.k 

la[;k esa deh) vFkkZr~ dSFkksM ij vip;u gksrk gS 

rFkk ,uksM ij bysDVªkWUk dh gkfu gksrh gS 

(vkWDlhdj.k la[;k esa o`f)) vFkkZr ,uksM ij 

vkWDlhdj.k gksrk gSA 
 

oS|qr vi?kVu ds nks igyw gS : 

100 cm2 
Y 

X 

10cm 

fo|qr vi?kVuh lsy 

fo|qr vi?kV~; 

fo|qr vi?kV~; 

ik= 

dSFkksM+ 

lsy 

,uksM+ 



 

 
 

oS|qr jlk;u (ELECTRO CHEMISTRY) 

  

(A) oS|qr vi?kVu dk xq.kkRed fo'ys"k.k : 

 xq.kkRed fo'ys"k.k esa bysDVªkWMksa ij cuus okys mRiknksa dks igpkuk tkrk gSA bysDVªkWMksa ij mRikn fuekZ.k fuEu ij fuHkZj 

djrk gS : 

 (i) oS|qr vi?kV~; dh izÑfr 

 (ii) bysDVªkWMksa dh izÑfr : /kkrq NM+ ftlls fo|qr /kkjk izos'k djrh gS] ,uksM dgykrk gSA oS|qr vi?kVuh lsy esa ,uksM 

/kukosf'kr gksrk gSA tcfd bysDVªkWM ftlls fo|qr/kkjk ckgj fudyrh gS] dSFkksM dgykrk gS tks _.kkosf'kr gksrk 

gSA bysDVªkWM nks izdkj ds gksrs gSA 

 (a)  vkØe.k ;ksX; (Attackable) :  

 ➢ vkØe.k ;ksX; bysDVªkWM] bysDVªkWM vfHkfØ;k esa Hkkx ysrs gSaA  

 ➢ ;s lfØ; /kkrqvksa tSls Zn, Cu, Ag vkfn dks buds fo|qr vi?kV; foy;uksa esa j[kdj cuk, tkrs gSA  

 ➢ ,sls bysDVªkWMksa esa /kkrq ijek.kq mlds /kuk;u esa vkWDlhÑr gksrk gS tks foy;u esa izokfgr gks tkrk gSA bl izdkj 

,sls ,uksM foys; gksrs tkrs gS rFkk nzO;eku ?kVrk gSA 

 ➢ ;fn dSFkksM ij bysDVªkWM lfØ; gSa rks /kkrq dk fu{ksi.k gksrk gS rFkk ,uksM ij /kkrq foys; gksrh gSA bl izfØ;k 

dks fo|qr ysiu dgrs gSaA 

 (b) vkØe.k v;ksX; (Non - attackable) :  

 ➢ vkØe.k v;ksX; bysDVªkWM] bysDVªkWM vfHkfØ;k esa Hkkx ugh ysrs gS D;ksafd ;s vfØ;k'khy rRoksa tSls - Pt, xzsQkbV 

vkfn ls cus gksrs gSA  

 ➢ ,sls bysDVªkWM foys; ugh gksrs gS rFkk budk nzO;eku leku jgrk gSA 

 ➢ nks /kuk;uks esa ls dSFkksM ij og /kuk;u fu{ksfir gksrk gS ftldk vip;u foHko vf/kd gksA  

 ➢ nks _.kk;uksa esa ls ,uksM ij og _.kk;u fu{ksfir gksrk gS ftldk vip;u foHko de gks ;k vkWDlhdj.k foHko 

vf/kd gksA 

 ➢ tyh; foy;uksa ls lkekU;r% ,uksM ij NO3
–, PO4

3– rFkk SO4
2– vk;uksa dk foltZu@fu{ksi.k ugha gksrk gSA 

 

 (iii) oS|qr vi?kV~; foy;u dh lkUnzrk 

  oS|qr vi?kVu ds mnkgj.k (EXAMPLES OF ELECTROLYSIS) : 

 (a) xfyr lksfM;e DyksjkbM dk oS|qr vi?kVu (ELECTROLYSIS OF MOLTEN SODIUM CHLORIDE) 

  NaCl(xfyr) ⎯→ Na+ + Cl– 

  ,uksM ij vfHkfØ;k (vkWDlhdj.k) :  2Cl– ⎯→ Cl2(g) + 2e– 

  dSFkksM ij vfHkfØ;k (vip;u) :  2Na+ + 2e– ⎯→ 2Na(s) 

 (b) lksfM;e DyksjkbM foy;u dk oS|qr vi?kVu (ELECTROLYSIS OF SODIUM CHLORIDE SOLUTION) 

 ➢ lksfM;e DyksjkbM ds tyh; foy;u dk oS|qr vi?kVu djus ij v)Z vfHkfØ;kvksa esa laHkkfor Lih'kht Na+, Cl– 

o H2O gksrh gSA 

 ➢ dSFkksM ij laHkkfor v)Z vfHkfØ;k,sa& 

  Na+
(aq) + e– ⎯→ Na(s)    E° = – 2.71 V 

  2H2O(l) + 2e– ⎯→ H2(g) + 2OH–
(aq)  E° = – 0.83 V 

 ➢ ekud ifjfLFkfr;ksa esa, Na+ ds LFkku ij H2O izkFkfedrk ls vipf;r gksrk gS rFkk dSFkksM ij gkbMªkstu xSl eqDr gksrh gSA 

 ➢ ,uksM ij laHkkfor v)Z vfHkfØ;k,sa 

  2Cl–
(aq) ⎯→ Cl2(g) + 2e–   E° = – 1.36 V 

  2H2O(l) ⎯→ O2(g) + 4H+
(aq) + 4e–  E° = – 1.23 V 

 ➢ ekud ifjfLFkfr;ksa esa, Cl– vk;u dh rqyuk esa H2O ds vkWDlhÑr gksus dh vis{kk dh tk ldrh gSA  

 ➢ pwafd bysDVªkWM foHko lkanzrk ij fuHkZj djrs gSaA blls ;g ifjorZu gksrk gS fd tc foy;u esa Cl– vk;u dh 

lkUnzrk i;kZIr gS] Cl2 xSl izkIr gksrh gS] ysfdu ruq foy;u esa O2 xSl izkIr gksrh gSA 

 ➢ NaCl ds vfr ruq foy;u ls izkjEHk djus ij Cl– dk vkWDlhdj.k foHko vf/kd _.kkRed gksrk gS vr% Cl– dh 

vis{kk H2O vipf;r gksrk gSA  

 ➢ ysfdu NaCl dh lkUnzrk c<+us ij Cl– dk vkWDlhdj.k foHko c<+rk gS rFkk H2O ds LFkku ij  Cl– ds vkWDlhÑr 

gksus dh vis{kk dh tkrh gSA QyLo:i O2 dh vis{kk Cl2 mRiUu gksrh gSA 

 ➢ tyh; lksfM;e DyksjkbM ds oS|qr vi?kVu ds fy, v)Z vfHkfØ;k,sa rFkk lsy vfHkfØ;k fuEu izdkj gS : 

  2H2O(l) + 2e– ⎯→ H2(g) + 2OH–
(aq) (dSFkksM) 

            2Cl–
(aq) ⎯→ Cl2(g) + 2e– (,uksM) 



 

jlk;u foKku  

  

   2H2O(l) + 2Cl–
(aq) ⎯→ H2(g) + Cl2(g) + 2OH–

(aq) 

 ➢ lksfM;e DyksjkbM ls oS|qr vi?kVu izkjEHk djus ij oS|qr vi?kV~; foy;u esa /kuk;u Na+ gSA  

 ➢ oS|qr vi?kV~; foy;u dk ok"iu djus ij lksfM;e gkbMªkWDlkbM NaOH izkIr gksrk gSA 
  

 (c) vfØ; bysDVªkWM (Pt / xzsQkbV) dks iz;qDr djrs gq, xfyr ySM czksekbM dk oS|qr vi?kVu 

  dSFkksM (vip;u) :  Pb2+ + 2e– → Pb(s)  E° = 0.126 V 

  ,uksM (vkWDlhdj.k) :  2Br – → Br2(g) + 2e–  E° = –1.08 V 

  laiw.kZ vfHkfØ;k  Pb+2 + 2Br– → Pb(s) + Br2(g) 

       Ecell = –0.126 – 1.08 = – 1.206 V 

       Eext > 1.206 V 
 

 (d) vfØ; bysDVªkWM Pt / xzsQkbV dks iz;qDr djrs gq, tyh; CuSO4 dk oS|qr vi?kVu 

  dSFkksM (vip;u) :  Cu2+ + 2e– → Cu(s)   E° = 0.34 V 

       2H2O(l) + 2e– → H2(g) + 2OH–(aq) E° = –0.83 V 

 ➢ dSFkksM ij ty ds vip;u ds LFkku ij Cu2+(tyh;) dk vip;u izkFkfedrk ls gksxk D;ksafd bldk ekud 

vip;u foHko H2O ls vf/kd gksrk gSA 

  vr% dSFkksM ij vfHkfØ;k : Cu2+ + 2e– → Cu(s) 

  ,uksM (vkWDlhdj.k) :  2SO4
2– → S2O8

2– + 2e–  E° = –1.96 V 

       2H2O(l) → O2(g) + 4H+ + 4e– E° = –1.23 V 

 ➢ ,uksM ij lYQsV vk;u ds LFkku ij H2O dk vkWDlhdj.k gksrk gS D;ksafd ty dk ekud vkWDlhdj.k foHko SO4
–2 

ls vfèkd gksrk gSA 

  vr% ,uksM ij vfHkfØ;k :  2H2O(l) → O2(g) + 4H+ + 4e– 

  oS|qr vi?kVu ds i'pkr~ foy;u vEyh; gks tkrk gS (pH < 7) 

 (e) Cu bysDVªkWM iz;qDr djrs gq, tyh; CuSO4 dk oS|qr vi?kVu 

  dSFkksM (vip;u) :  Cu2+ + 2e– → Cu   E° = + 0.34 V 

       2H2O(l) + 2e– → H2(g) + 2OH– E° = –0.83 V 

 ➢ dSFkksM ij H2O ds LFkku ij Cu2+ dk vip;u izkFkfedrk ls gksxk D;ksafd Cu2+  dk ekud vip;u foHko H2O 

ls vf/kd gksrk gSA 

  vr% dSFkksM ij vfHkfØ;k : Cu2+ + 2e– → Cu(s) 

  ,uksM (vkWDlhdj.k) :  SO4
2– → S2O8

2– + 2e–  E°OX = – 1.96 V 

       2H2O(l) → O2(g) + 4H+ + 4e– E° = – 1.23 V 

       Cu(s) → Cu2+ + 2e–  E° = –0.34 V 

 ➢ ,uksM ij ty ;k lYQsV vk;u ds LFkku ij Bksl Cu dk vkWDlhdj.k gksrk gS D;ksafd bldk ekud vkWDlhdj.k 

foHko H2O rFkk SO4
–2 vk;u ls vf/kd gksrk gSA 

  vr% ,uksM ij vfHkfØ;k : Cu(s) → Cu2+ + 2e– 

  ➢ ;g oS|qr vi?kVuh 'kks/ku dk mnkgj.k gS ftlesa oS|qr vi?kV~; dh lkUærk rFkk pH esa dksbZ ifjorZu ugha gksrk gSA 
  

 (f) ruq H2SO4 dk oS|qr vi?kVu : 

  dSFkksM (vip;u)  2H+ + 2e– → H2(g)  E° = 0 

       2H2O(l) + 2e– → H2(g) + 2OH– E° = –0.83 V 

 ➢ H+ vk;uksa dh de miyC/krk ds dkj.k ;g H2 xSl ds fuekZ.k esa Hkkx ugh ysxk vr% ty dk vip;u gksxkA 

   ,uksM (vkWDlhdj.k)   SO4
–2 → S2O8

–2 + 2e–  E° = – 1.96 V 

       2H2O(l) → O2(g) + 4H+ + 4e– E° = – 1.23 V 

 ➢ lYQsV vk;u ds LFkku ij ty dk vkWDlhdj.k izkFkfedrk ls gksxk pwafd ty dk ekud vkWDlhdj.k foHko lYQsV 

vk;u ls vf/kd gksrk gSA 
  

 (g) lkUnz H2SO4 dk oS|qr vi?kVu 

  dSFkksM (vip;u)  2H+ + 2e– → H2(g)  E° = 0 

       2H2O(l) + 2e– → H2(g) + 2OH– E° = – 0.83 V 

  H+ vk;uksa ds vip;u ls H2 xSl dk fuekZ.k gksrk gSA 

  ,uksM (vkWDlhdj.k)  SO4
–2 → S2O8

–2 + 2e–  E° = – 1.96 V 



 

 
 

oS|qr jlk;u (ELECTRO CHEMISTRY) 

  

       2H2O(l) → O2(g) + 4H+ + 4e– E° = –1.23 V 

  SO4
2– vk;uksa ds vkWDlhdj.k ls ijlYQsV vk;u (S2O8

–2) dk fuekZ.k gksrk gSA 
 

mnkgj.k: 15 Cu+2 yo.k dk ,d vEyh; ?kksy ftlesa 0.4 g  cu+2 gS] bls rc rd oS|qr vi?kVhr fd;k tkrk gS tc 

rd fd iwjk dkWij tek u gks tk,A oS|qr vi?kVu dks vkSj lkr feuV rd tkjh j[kk tkrk gS vkSj 

foy;u dh ek=k 100mL j[kh tkrh gS; vkSj fo|qr /kkjk 1-2 ,Eih;j ijA N.T.P. ij fodflr xSlksa dh 

ek=k dh x.kuk djsaA dkWij dk Hkkj ¾ 63-6 

   (1) 58.46 ml, 99.68 ml    (2) 55.45 ml, 95.68 ml  

   (3)  52.46 ml, 90.68 ml    (4) 57.46 ml, 92.68 ml  

gy.   (1) 

   oS|qr vi?kVu ds I- Hkkx esa 

   ,suksM+ : 

   
2 22H O 4H O 4e+⎯⎯→ + +  

   dSFkksM+ : 

   2Cu 2e Cu+ + ⎯⎯→  

    cuus okyh O2 ds rqY;kad = Cu ds rqY;kad = 
0.4 2

63.6


 = 12.58 × 10–3 

   oS|qr vi?kVu ds II Hkkx ds fy,: pwafd Cu2+ vk;u iwjh rjg ls vukosf'kr ¼fMLpktZ½ gks tkrs gSa vkSj bl çdkj 

foy;u ds ek/;e ls fo|qr /kkjk ds vkxs c<+us ls fuEufyf[kr ifjorZu gksaxsA 

  ,suksM+ : 

  
2 22H O 4H O 4e+⎯⎯→ + +  

  dSFkksM+ : 

  –
2 22H O 2e H 2OH+ ⎯⎯→ +  

    H2 ds rqY;kad=  O2 ds rqY;kad = 
i.t 1.2 7 60

96500 96500

 
 = 5.22 × 10–3 

     O2 ds dqy rqY;kad = 5.22 × 10–3 + 12.58 × 10–3 = 17.8 × 10–3 

    NTP ij H2 ds 2 rqY;kad = 22.4 litre 

  ;k  NTP ij O2  ds 4 rqY;kad  = 22.4 litre 

    NTP ij 5.22 × 10–3  rqY;kad  = 
–322.4 17.8 10

4

 
= 58.46 ml 

  NTP ij O2 ds  17.8 × 10–3 rqY;kad = 
–322.4 17.8 10

4

 
 = 99.68 ml 

  uksV: ;fn yo.k CuCl2 gS rks oS|qr vi?kVu ds II Hkkx ls Cl2 xSl eqä gksxhA 

 dqN oS|qr vi?kV;ksa ds oS|qr vi?kVu mRikn (Products of electrolysis of some electrolytes) 

Ø-la- oS|qr vi?kV~; bysDVªkWM ,uksM ij 

izkIr mRikn 

dSFkksM ij izkIr 

mRikn 

(i) tyh; NaCl Pt ;k xzsQkbV Cl2 H2 

(ii) xfyr NaCl Pt ;k xzsQkbV Cl2 Na 

(iii) tyh; NaOH Pt ;k xzsQkbV O2 H2 

(iv) xfyr NaOH Pt ;k xzsQkbV O2 Na 

(v) tyh; CuSO4 Pt ;k xzsQkbV O2 Cu 

(vi) tyh; CuSO4 dkWij Cu, Cu+2 vk;ukas esa vkWDlhÑr gksrk gS Cu 

(vii) tyh; CuCl2 dkWij Cu, Cu+2 vk;uksa esa vkWDlhÑr gksrk gS Cu 

(viii) ruq HCl Pt ;k xzsQkbV Cl2 H2 

(ix) ruq H2SO4 Pt ;k xzsQkbV O2 H2 

(x) lkUnz H2SO4 Pt ;k xzsQkbV S2O8
–2 H2 

(xi) tyh; AgNO3 Pt ;k xzsQkbV O2 Ag 

(xii) ruq NaCl Pt ;k xzsQkbV O2 H2 



 

jlk;u foKku  

  

 ➢ oS|qr vi?kVu ds fy, G = +ve, vr% ;g vLor% izofrZr izfØ;k gSA 

 ➢ oS|qr vi?kVuh lsy esa fn"V /kkjk iz;qDr gksrh gSA 
 

(B) oS|qr vi?kVu dk ek=kRed fo'ys"k.k (QUANTITATIVE ASPECTS OF ELECTROLYSIS) 

 1 eksy bysDVªkWu = NA bysDVªkWu = 96500 dwykWe = 1 QSjksM+s 
  –

1 1 1

+ + →
mol F mol

Na e Na  

  2 –

1 2 1

2+ + →
mol F mol

Cu e Cu  

  –

1 1

+ + →n

mol nF mol

Mn ne M  

 vr% nF vkos'k ls folftZr gksrk gS = M+n vk;u dk 1 eksy 

  1F vkos'k ls folftZr gksrk gS = M+n vk;u dk  eksy 

  
1

n
 =  × n = M+n vk;u dk 1 xzke rqY;kad 

  vr% 1 1 1− = =eksy xkz e rYq ;kdae F g  

 

5.1 QSjkMs ds oS|qr vi?kVu ds fu;e (FARADAY’S LAWS OF ELECTROLYSIS) 

 (a) oS|qr vi?kVu dk izFke fu;e (FIRST LAW OF ELECTROLYSIS): 

  ,d bysDVªkWM ij fu{ksfir vFkok folftZr gksus okys inkFkZ dh ek=k foy;u ls izokfgr vkos'k dh ek=k ds lekuqikrh gksrh gSA  

   W  Q 

   W = fu{ksfir inkFkZ dh ek=k, Q = dwykWe esa vkos'k  

   W = ZQ  

   Z = fo|qr jklk;fud rqY;kad 

  tc Q = 1 dwykWe gS rks W = Z 

  vr% 1 dwykWe vkos'k }kjk fu{ksfir inkFkZ dh ek=k dks fo|qr jklk;fud rqY;kad dgrs gSA 

  ekuk 1 ,fEi;j fo|qr/kkjk foy;u ls ‘t’ lSd.M rd izokfgr dh tkrh gS] rks  

   Q = It   W = Z I t 

  1 QSjkMs = 96500 dwykWe = ,d eksy bysDVªkWu dk vkos'k 

  fdlh inkFkZ ds ,d xzke rqY;kad dks laxr bysDVªkWM ij fu{ksfir ;k folftZr djus ds fy;s ,d QSjkMs vFkok 

96500 dwykWe vkos'k dh vko';drk gksrh gSA 

  ekuk rqY;kadh Hkkj ‘E’ gS] rks 96500 dwykWe }kjk E xzke fu{ksfir gksrk gSA 

   1 dwykWe }kjk fu{ksfir Hkkj 
96500

E
 xzke; 

  ifjHkk"kk ls 
96500

=
E

Z ,   
96500

=
EIt

W  

  1

96500
= = =xzke rqY;kda k sa dh la[;k QjS kM s dh l[a ;k

W

E
  

 

 (b) oS|qr vi?kVu dk f}rh; fu;e (SECOND LAW OF ELECTROLYSIS): 

  tc vkos'k dh leku ek=k dks Js.kh esa tqM+s gq, fofHkUu oS|qr vi?kV~;ksa ds foy;uksa ls izokfgr djrs gSa] rks 

bysDVªkWMksa ij ,d= vFkok fu{ksfir gksus okyh ek=kvksa dk vuqikr muds rqY;kadh Hkkjksa ds vuqikr ds cjkcj 

gksrk gSA 1 1

2 2

=
W E

W E
  

 

mnkgj.k: 16  ZnSO4 vEyh; ikuh vkSj CuSO4 ;qä J`a[kyk esa tqM+s rhu lsyks ds ek/;e ls ,d fo|qr çokg Øe'k% 

ikfjr fd;k tkrk gSA 6.25g Cu tek djus ij  Zn vkSj H2 dh fdruh ek=k eqä gksrh gS\ rqY;kadh Hkkj 

Cu vkSj Zn dk Øe'k% 31.70 vkSj 32.6 gSA 

   (1) 0.192 g  (2) 0.197 g  (3) 0.195 g  (4) 0.205 g 

gy :   (2) 

   Cu ds rqY;kad = Zn ds rqY;kad = H2 ds rqY;kad 



 

 
 

oS|qr jlk;u (ELECTRO CHEMISTRY) 

  

   = 
HZn 2

Ww6.25

31.70 32.6 1
= =  

    WZn = 6.43 g  vkSj H2
W = 0.197 g 

 

mnkgj.k: 17 ;fn Qsjl czksekbM ds foy;u esa ls 3 QSjkMs vkos'k çokfgr fd;s gS] rks mldk ijek.kq Hkkj 56 gksus ij 

fdrus xzke vk;ju fu{ksfir gksxk\ 

   (1) 84 g  (2) 82 g   (3) 86 g   (4) 88 g 

gy :    (1) 

   Pkqafd Fe (Fe2+ + 2e– → Fe) ds fu{ksi.k ds fy, 2e–  'kkfey gSA blfy, Fe dk Fe+2 
esa xzke rqY;kad Hkkj 

28g fu{ksfir gksus ds fy, 1F pkfg,A  

     3F vkos'k fu{ksfir djsxk = Fe dk 84 g        
 

mnkgj.k:18 rkacs dk fo|qr jklk;fud lerqY; dk 0-0003296 xzke@dqykEc gSA 50 feuV ds fy, rkacs ds foy;u ls 

cgus okyh 0-5 ,Eih;j dh /kkjk }kjk tek fd, x, rkacs dh ek=k dh x.kuk djsaA 

   (1) 0.4944 g  (2) 0.4542 g  (3) 0.4345 g  (4) 0.4348 g  

gy :   (1) 

   QSjkMs ds izFke fu;e ds vuqlkj  

   W = I × t × z 

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

mnkgj.k : 19 STP ij 5600 mL v‚Dlhtu ,uksM ij eqä gksrk gS tc 96500 dwy‚e vkos'k dks vEyh; ty ls xqtkjk 

tkrk gSA ,d bysDVª‚u ij vkos'k dh x.kuk djsaA 

   (1) 1.603 × 10–19C (2) 1.401 × 10–19C (3) 1.502 × 10–19C (4) 1.203 × 10–19C 

gy:   (1) 

   96500 C  fo|qr 5600 mL O2 STP  ij ewDr djrk gS] O2  ds rqY;kad ds cjkcj ;k 6.023 × 1023 bysDVªksu 

ds cjkcj 

     6.023 × 1023 byDVªksu ij 96500 C vkos'k gSA 

     1 bysDVªksu ij vkos'k = 
23

96500C

6.023 10
 = 1.603 × 10–19 C 

 

mnkgj.k:20  MnO4 ds 1 mol dks MnO2 esa de djus ds fy, vko';d vkos'k gS 

   (1) 1F   (2) 3F   (3) 5F   (4) 7F 

gy:   (2) 

   
4MnO−  + 4 H+ + 3 e– ⎯→ MnO2 + 2H2O 

   
4MnO−  esa Mn dh vkWDlhdj.k la[;k = + 7 

   MnO2 esa Mn dh vkWDlhdj.k la[;k = + 4 

   MnO4 ds  eksy vip;u ds fy, 3F vkos'k dh vko';drk gksxhA  

 

 
6. dqN O;olkf;d cSVjh;k¡ (SOME COMMERCIAL BATTERIES) 

➢ dksbZ Hkh cSVjh ;k lsy ftls ge fo|qr ÅtkZ ds lzksr ds :i esa mi;ksx djrs gSa] ewyr% ,d fo|qr jklk;fud lsy 

gS tgka v‚Dlhdj.k vkSj vip;u vfHkdeZd dks ,d mi;qä midj.k dk mi;ksx djds vfHkfØ;k djus ds fy, 

cuk;k tkrk gSA 

➢ fl)kar :i esa] fdlh Hkh jsM‚Dl vfHkfØ;k dk mi;ksx fo|qr jklk;fud lsy ds vk/kkj ds :i esa fd;k tk ldrk 

gS] ysfdu O;kogkfjd cSVjh ds vk/kkj ds :i esa vf/kdka'k vfHkfØ;kvksa ds mi;ksx dh lhek,¡ gSaA  

➢ cSVjh ds Ák;ksfxd mi;ksx ds fy, bls gYdh rFkk lqlac/n gksuk pkfg, ,oa Á;ksx esa ykrs le; bldh oksYVrk esa 

vf/kd ifjorZu ugha gksuk pkfg,A 

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

  (i) izkFkfed (Primary cells)  



 

jlk;u foKku  

  

  (ii) lapk;d lsy (Secondary cells)  

➢ izkFkfed lsy esa] vfHkfØ;k dsoy ,d ckj gksrh gS vkSj ,d fuf'pr le; ds ckn lsy [kRe gks tkrk gSA bldk fQj 

ls iz;ksx ugha fd;k tk ldrk gSA  

➢ blds foijhr lapk;d lsyksa dks fQj ls mlesa /kkjk izokfgr djds vkosf'kr fd;k tk ldrk gS ftlls budh vfHkfØ;k,sa 

O;qRØfer gks tkrh gS rFkk mudks fQj iz;ksx esa yk;k tk ldrk gSA 
 

6.1 çkFkfed lsy (PRIMARY CELLS) : 'kq"d lsy rFkk edZjh lsy 
  

➢ lcls vf/kd fpj&ifjfpr cSVjh] 'kq"d lsy gS tks ysDyka'ks lsy 

dk gh ,d lw{e :i gSA tks blds vkfo"dkjd ysDyka'ks ds uke 

ij gSA  

➢ bl lsy esa ,uksM ftad dk ik= rFkk dSFkksM+ ds :i esa xzsQkbV 

dh NM+ tks MnO2 ikmMj rFkk dkcZu ls f?kjh gksrh gS] dk iz;ksx 

gksrk gS  

➢ bysDVªksMksa ds chp esa NH4Cl rFkk ZnCl2 dk tyh; isLV gksrk 

gSA  

➢ bysDVªksM vfHkfØ;k,sa tfVy gSa] ysfdu mUgsa uhps fn;s x;s <ax 

ls fy[kk tk ldrk gSA 

 ,uksM : Zn(s) ⎯→ Zn+2 + 2e– 

 dSFkksM : MnO2 + NH4
+ + e– ⎯→  MnO(OH) + NH3 

➢ dSFkksM vfHkfØ;kvksa esa] eSXuht dks +4 vkWDlhdj.k voLFkk ls +3 voLFkk esa vipf;r fd;k tkrk gSA  

➢ vfHkfØ;k esa mRiUu veksfu;k Zn2+ ds lkFk la;qDr gksdj Zn(NH3)4
2+ ladqy cukrh gSA 

➢ 'kq"d lsy dk thou fuf'pr gksrk gS] D;ksafd vEyh; NH4Cl, ftad ik= dk vi{k;u (Corrosion) djrk gSA vr% 

vi{k;u rc Hkh gksrk gS tc lsy iz;ksx esa u yk;k tk,A  

➢ 'kq"d lsy dk foHko yxHkx 1.25 ls 1.5V gksrk gSA  

➢ edZjh lsy ,d u, izdkj dk lsy gS] ftldk mi;ksx NksVs fo|qr ifjiFkksa (tSls Jo.k lgk;d] ?kfM+;ksa rFkk dSejk) esa 

fd;k tkrk gSA  

➢ ;gkW ftad@edZjh veyxe ,uksM dk dk;Z djrk gS] HgO rFkk dkcZu dh NM+ dSFkksM+ dk dk;Z djrh gSA  

➢ lsy dh vfHkfØ;k uhps fn, <ax ls gksrh gS : 

  ,uksM % Zn(Hg) + 2OH– ⎯→ ZnO(s) + H2O + 2e– 

  dSFkksM % HgO(s) + H2O + 2e– ⎯→  Hg(I) + 2OH– 

— — — — — — — — — — — — — — — — — — — — — — — 

 ifj.kkeh vfHkfØ;k : Zn(veyxe) + HgO(s) ⎯→  ZnO(s) + Hg(I) 

➢ D;ksafd usV lsy vfHkfØ;k esa foy;u esa dksbZ ,slk vk;u ugha gS ftldh lkanzrk ifjofrZr gksrh gks] vr% ,sls lsy vius 

lEiw.kZ thoudky esa fu;r foHko okys gksrs gSA  

➢ lsy foHko yxHkx 1.35V gksrk gSA 

6.2 f}rh;d lsy (SECONDARY CELLS) ;k iqu% vkos'ku ;ksX; cSVfj;ka 

➢ vR;f/kd egRoiw.kZ f}rh;d lsy lhlk lapk;d cSVjh gSA                

➢ blesa ,uksM ds :i esa ySM NM+ rFkk dSFkksM ds :i esa ysM 

MkWbvkWDlkbM ls Hkjh ysM NM+ mifLFkr gksrh gSA  

➢ lY¶;wfjd vEy dk foy;u (Hkkj vuqlkj 38 izfr'kr ;k ?kuRo 

1.30 xzke lseh–3) oS|qr vi?kV~; dk dk;Z djrk gSA 

➢ lsy ls fo|qr mtkZ izokfgr fd, tkus ij ;g xsYosfud lsy ds 

leku dk;Z djrk gSA  

➢ ySM Pb+2 vk;u esa vkWDlhÑr gksrk gS rFkk ySM IysV _.kkosf'kr 

gks tkrh gSA   

fp= 



 

 
 

oS|qr jlk;u (ELECTRO CHEMISTRY) 

  

 ,uksM ij: Pb(s)  ⎯⎯→ Pb+2
  + 2e–       .....(i) 

➢ Pb+2 vk;u lYQsV vk;uksa ls fØ;k djds vfoys; PbSO4 cukrk gSA  

    Pb+2  + SO4 2–  ⎯→ PbSo4 (vo{ksi)    .....(ii) 

➢ Pb }kjk iznku fd;s x;s bysDVªkWu dSFkksM (PbO2 bysDVªkWM) ij iz;qDr gksrs gSaA 

 dSFkksM ij:  PbO2(s) + 4H+ + 2e–  ⎯→ Pb2+ + 2H2O    .....(iii) 

    Pb+2  + SO4
–2  ⎯→ PbSO4 (vo{ksi)     .....(iv) 

    vr% lsy ls /kkjk izokfgr fd;s tkus ij lEiw.kZ vfHkfØ;k& 

    Pb(s) + PbO2(s) + 4H+ + 2SO4
2–  ⎯→ 2PbSO4(s) + 2H2O 

      Ecell = 2.041 volt 

 (lhlk lapk;d cSVjh dk foHko 12 V gksrk gS bles 6 lsy gksrs gS o izR;sd lsy dk foHko 2 volt gSA) 
 

➢ tc cSVjh ds foHko ls vf/kd foHko vkjksfir fd;k tkrk gS rks cSVjh dks iqu% vkosf'kr fd;k tk ldrk gSA  

➢ iqu% vkos'ku ds nkSjku lsy oS|qr vi?kVuh lsy ds leku dk;Z djrk gSA bl le; ckg; L=kksr ls fo|qr ÅtkZ lsy 

esa nh tkrh gSA bysDVªkWM vfHkfØ;k,sa vkos'ku ds nkSjku gksus okyh vfHkfØ;kvksa ls foijhr gksrh gSA 

  2PbSO4(s)  +  2H2O  ⎯→ Pb(s) + PbO2(s)  + 2H2SO4 

➢ ;g Li"V gS fd fujkos'ku ds nkSjku H2SO4 lsy vfHkfØ;k esa iz;qDr gksrk gS rFkk iqu% vkos'ku ds nkSjku iqu% mRiUu gks 

tkrk gSA 

➢ lapk;d lsy dk fujkos'ku izØe fo|qr jklk;fud lsy ds fl)karks ij vk/kkfjr gksrk gS tcfd iqu% vkos'ku izØe oS|qr 

vi?kVuh lsy ds fl)karksa ij vk/kkfjr gksrk gSA 
 

7. bZa/ku lsy (FUEL CELLS) 

➢ ,slh cSVfj;ksa dk fuekZ.k Hkh lEHko gS ftuesa fØ;kdkjdksa dk bysDVªkWMksa ij lrr~ 

izokg gksA ,sls fo|qr lsy tks gkbMªkstu] CO vFkok esFksu ds ngu ls mRiUu 

ÅtkZ dks izR;{kr% fo|qr mtkZ esa ifjofrZr djrs gSa] bZa/ku lsy dgykrs gSA  

➢ vR;f/kd lQy bZa/ku lsy esa gkbMªkstu ds lkFk vkWDlhtu dh vfHkfØ;k ls 

ty cuus dh izfØ;k dk mi;ksx gksrk gSA  

➢ ,sls lsyksa dk mi;ksx viksyks Lisl izksxzke esa oS|qr 'kfDr izkIr djus ds fy, 

gqvk gSA  

➢ mRiUu ty ok"i dks la?kfur djds vUrfj{k ;kf=;ksa ds fy, ihus ds ty esa 

feyk;k tkrk gSA   

➢ bl lsy esa gkbMªkstu rFkk vkWDlhtu dks ,d fNnz;qDr dkcZu bysDVªkWM ds }kjk 

cqycqyksa ds :i esa lkanz tyh; lksfM;e gkbMªkDlkbM esa izokfgr fd;k tkrk gSA  

➢ bysDVªkWMksa esa mRizsjd lekosf'kr gksrs gSA bysDVªksM vfHkfØ;k,sa fuEu izdkj gksrh 

gSA 

  ,suksM ij  : 2[H2(g) + 4OH– (aq) ⎯→  2H2O() + 4e– ] 

  dSFkksM ij : O2(g)    + 2H2O() + 4e– ⎯→ 4OH– (aq) 

  ———————————————————————— 

  lexz vfHkfØ;k : 2H2(g) + O2(g) ⎯→  2H2O() 

➢ ,sls lsy lrr~ dk;Z djrs gSa tc rd fd fØ;kdkjdksa dh fujUrjrk cuh jgrh gS] pwafd bZ/ku lsy] bZ/ku dh mtkZ dks 

lh/ks fo|qr esa ifjofrZr djrs gSa] blfy, gkbMªkstu] dkcZu&bZ/ku vFkok ukfHkdh; fj,DVjksa ds iz;ksx }kjk cM+s iSekus ij 

fo|qr dh ijEijkxr fof/k ls vf/kd l{ke gksrs gSA  

➢ ;|fi lS)kfUrd rkSj ij ;g visf{kr gS fd bZ/ku] lsyksa dh n{krk 100% gksrh gS fQj Hkh] vHkh rd dsoy 60-70% 

n{krk gh izkIr dh tk ldrh gSA  

➢ pwafd bZa/ku lsy l{ke gS rFkk iznw"k.kjfgr gSa] blfy, vPNs O;olkf;d :i ls mi;ksxh bZa/ku lsyksa ds cukus dk iz;kl 

fd;k tk jgk gSA 

     bZ/ku@lsy dh n{krk 
G

100
H


 = 


 

egRoiw.kZ fcUnq 



 

jlk;u foKku  

  

 (1) oS|qr vi?kV~; fo|qr dk pkyu laxfyr voLFkk esa Hkh djrs gSa rFkk èkkjk izokfgr djus ij fo?kfVr gks tkrs gSaA 

 (2) vk;uu dk fl)kUr vkfjfu;l us fn;k FkkA 

 (3) xsYosfud lsy jklk;fud ÅtkZ dks fo|qr ÅtkZ esa ifjofrZr djus esa mi;ksxh gSA 

 (4) vkos'k dh ek=k] tks ,d xzke rqY;kad inkFkZ tek dj lds] QSjkMs dgykrh gSA 

 (5) Mg, HCl ls H2 xSl foLFkkfir dj ldrh gSA 

 (6) tc CuSO4 ds foy;u esa Zn dk VqdM+k Mkyrs gSa] rks dkWij vo{ksfir gks tkrk gSA D;ksafd ftad dk ekud vip;u 

foHko dkWij ls de gksrk gSA 

 (7) xsYosfud lsy esa dSFkksM èkukRed bysDVªksM dh Hkkafr rFkk ,suksM _.kkRed bysDVªksM dh Hkkafr dk;Z djrk gSA 

 (8) oS|qr vi?kVuh lsy esa dSFkksM +_.kkRed bysDVªksM dh Hkkafr rFkk ,suksM èkukRed bysDVªksM dh Hkkafr dk;Z djrk gSA 

 (9) ,d èkkrq dk ekud vip;u foHko ftruk de gksrk gS mruh gh vfèkd bldh vEyksa ls gkbMªkstu gVkus dh 

lkeF;Z gksrh gSA 

 (10) vfèkd vip;u foHko gksus ij vipk;d {kerk de gksrh gSA 

 (11) lsy foHko] lsy ;k bysDVªksMksa dh vkÑfr ij fuHkZj ugha djrk gSA 

 (12) ekud foHko, 250 C, 1 atm nkc rFkk 1 eksyj lkUnzrk ij ekis x;s foHko ds cjkcj gksrk gSA 
 



 

 
 

oS|qr jlk;u (ELECTRO CHEMISTRY) 

  

 
 

QUICK FOLLOW 

oS|qr jlk;u 

ewy in ç;qDr usULVZ lehdj.k lsy ds çdkj fu;e foHko 

çfrjks/k (R) :-      

ek=d: vkse

 

pkydRo (C) : 
 

ek=d%

 
vkse

–1

  
;k lkbeu

  
fof'kf"V pkydrk (k) : 

 
ek=d: ohm–1cm–1 ;k Scm–1 

rqY;kadh pkydrk (eq): 

 
tgk¡ 

k = fof'k"V pkydrk 

 

ek=d: cm2 ohm–1 g–1eq–1 

 

eksyj pkydrk (m): 

 
tgk¡ 

k = fof'k"V pkydrk 

ek=d: S cm–1 mol–1 

➢ usu~ZLV lehdj.k: 

vfHkfØ;k ds fy,: 

Mn+ + ne– → M 

 or 

  
298 K ij 

➢ lkUnzrk lsy ds fy,: 

 
Ecell =+ve ;fn C2 > C1  

 

➢ lkE;rk ij: Ecell = 0 

 
➢ fxCl eqDr ÅtkZ:  

G =–nFEcell ;k  

G0 = – nFE0
cell   

fo|qr jlk;u lsy: ;s ,sls 

lsy gS ftuesa jsMkWDl 

vfHkfØ;kvksa ds dkj.k fo|qr 

ÅtkZ mRié gksrh gSA 

fo|qr foHko: bls bysDVªksM 

dh çof̀Ùk ds :i esa 

ifjHkkf"kr fd;k tkrk gS] 

vFkkZr] tc ;g vius Lo;a 

ds vk;uksa ds foy;u ds 

laidZ esa gksrk gS rks 

v‚Dlhdj.k ;k vip;u  

dh çof̀Ùk dks bysDVªksM 

foHko ds :i esa tkuk tkrk 

gSA   

lsy foHko: nks v/kZ lsy dh 

{kerk ds chp ds varj dks 

lsy dk foHko ;k lsy 

oksYVst ;k fo|qr okgd 

cy ¼EMF½ dgrs gSaA  

➢ QSjkMs dk çFke fu;e: 

     W = ZIt 

➢ QSjkMs dk f}rh; fu;e:             

     
➢ dksyjkm'k fu;e:  

oS|qr vi?kV~; ds fy, 

AxBy, 

     
   ;k 

    
 

çdkj ÅtkZ 

ifjorZu 

,uksM dSFkksM 

fo|qr 

lsy 

fo|qr 

ÅtkZ 

→ 
jlk;u 

ÅtkZ 

+ – 

xsYosfud 

(oksfYVd 

lsy) 

jlk;u 

ÅtkZ 

→ 
fo|qr 

ÅtkZ 

– + 

 

H2–O2 bZa/ku lsy 

,uksM: 

dSFkksM: 

 
dqy vfHkfØ;k: 

   

lhlk lapk;d lsy 

cSVjh ds mi;ksx ds le; lsy dh vfHkfØ;k: 

,uksM:   

dSFkksM:  


