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සුුවෙන් වෙරට 

e ඉවෙනුම් පියස 
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13 úoHq;a ridhkh  
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 úoHq;a ridhkh hkq úoHQ;h ksmojk ridhksl m%;sl%shd wdY%s;j ridhksl Yla;sh yd úoHq;a 

Yla;sh wfkdakH f,i yqjudre ùu ms<sn|j wOHhkhls'  

úoHq;a ridhkfha§ yuqjk uq,sl fhÿï#-  

 úoHq;a úÉfPaoHh #-  

úoHq;a úÉfÉokfha§ ridhksl m%;sl%shdjlg Ndckh jk fyda úoHq;a 

ridhksl l%shdj,shl§ úoHq;h ikakhkh lrk ødjKh fyda udOHh úoHQ;a 

úÉfPaoHh kï fõ'  

 m%n, úoHq;a úÉfPaoHh #-  

c,Sh ødjKhl§ iïmQ¾Kfhka whk njg ú>gkh jk m%fNao m%n, úoHq;a 

úÉfPaoH fõ'   

Wod :- whKsl ixfhda.  NaCl, KCl, Na2SO4........  

   m%n, wï,   HCl, HNO3............  

    m%n, Niau   NaOH ............ 

fïjdfha c,Sh ødjK m%n, úoHq;a úÉfPaoHh fõ'  

 ÿn, úoHQ;a úÉfPaoHh #-  

c,Sh ødjKhl§ iq¿ jYfhka whkSlrKh jk m%fNao ÿ¾j, úoHq;a 

úÉfPaoHh fõ' fuf,i l%shd lrkafka ÿ¾j, wï, iy ÿ¾j, Niau fõ'  

Wod #- CH3COOH / HCOOH  

  NH4OH 

 úoHq;a wúÉfPaoHh #-  

whk wka;¾.; fkdjk ødjK úoHq;a wúÉfPaoH fõ' ^whk j,g ú>gkh 

fkdjk øjH&  

Wod #- fnkaiSka" øj we,aflak  

 

 bf,lafg%davh ^w¾O fldaIh& #- f,day ikakdhlhla tys whk we;=<;a moaO;shla úoHq;a 

úÉfPaoHhl .s,ajd iu;=,s;;djhg meñKs 

bf,lafg%davhla jk w;r tys bf,lafg%davhlg w¾O 

fldaIhla hehs lshuq'  

 

 

 úoHq;a fldaIh #-  
 w¾O fldaI 2 la úoHQ;a jYfhka iïnkaO l< úg úoHqq;a fldaIhla ,efí'  
 
 
 
 

 úoHq;a ridhkh 

 

f,day l+r 

úoHq;a úÉfPaoHh 

bf,lafg%davh  
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 úi¾ckh ùu #-  
 bf,lafg%davhla wi, hï whKhla fyda ixfhda.hla jvd ir, m%fNao njg 

mßj¾;kh ùfï l%shdj úi¾ckh kï fõ' fuh TlaislrKhla fyda TlaisyrKhla fõ'  

 ´kEu j¾.hl úoHQ;a fldaIhl l%shdldÍ;ajh i|yd úoHQ;a úÉfPaoH ;=<ska whK .uka 

lsÍfï yelshdj jeo.;a jk neúka Bg wod, f;dr;=re wOHhkh l< hq;=h'  

Wod #- ikakhk;djh (Conductance) 

           ikakdhl;djh (Conductivity)  

 úoHQ;a úÉfPaokhl§ $ridhksl fldaIhl§ bf,lafg%dav fol w;r ødjKh >klhla 

f,i i,ld tu.ska by; f;dr;=re ,nd .kS'  

 ikakhk;dj (Conductance) - (G) 

ikakhk;djh hkq m%;sfrdaOfha mriamrh fõ'  

SI tall iSukaia S , 𝑜ℎ𝑚−1 / mho/ −1  

 

 

 

  

 

 

 

 R     -    bf,lafg%dav fol w;r m%;sfrdaOh  

 l       -    bf,lafg%dav fol w;r ÿr  

A      -    yrialv j¾.M,h   

 m%;sfrdaë;djh () / m%;sfrdaOl;djh     

tall m / cm  

m%;sfrdaë;djh () hkq fN!;slj 1 m È. j¾. óg¾ tll yrialv j¾.M,hla we;s (1 𝑚3) 

øjHhl  m%;sffrdaOhhs'  

 G  = 
1

𝑅
 =  

𝐴

𝑙
= 𝐾 

𝐴

𝑙
 

 

 ikakdhl;dj (Conductivity) (k - kappa greek) 

^úYsIaG ikakhk;dj&  

 

     
𝟏

  
  = K 

 

 

G = 
1

𝑅
 

G = ikakhk;dj  
R = m%;sfrdaOh  

tall  = 𝑘𝑔𝑚2 (SI 
tall j,g wkqj& 

bf,lafg%dav  

A 

úoHQ;a 
úÉfPaoHh  

l 

R 
(-) (+) 

R  l  

R  
1

𝐴
 

R  
𝑙

𝐴
 

R =   
 𝑙

   𝐴
 

1 𝑚2 yrialv lafIa;%M,hla we;s óg¾ tll È.la we;s øjHhl 

ikakhk;djh tu øjHfha ikakdhl;djhhs'  
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k ys tall     −1𝑚−1 

                            𝑆𝑚−1  (SI tallh)  

𝑆 𝑐𝑚−1  

𝜇𝑆 𝑐𝑚−1  

 ikakdhl;djh (k)  yd  m%;sfrdaOl;djh øjHhg wdfõKsl ksh;hka fõ' fïjd WIaK;ajh 

wkqj fjkia jk ksid tajd uksk WIaK;ajh i|yka l< hq;=h'  

 

ikakdhl;djhg n,mdk idOl  

(1) WIaK;ajh  

(2) úoHQ;a úÉfPaoHfha iajNdjh   

(3) whK j, idkaøK  

(1) WIaK;ajh #- WIaK;ajh jeäjk úg whk j, pd,l Yla;sh jeäjk neúka ødjKhl 

ikakdhl;djho jeäfõ' o, jYfhka WIaK;ajh 1 0C lska jeä jk úg 

ødjKhl ikakdhl;dj 2% lska jeäfõ'  

      T               ikakdhl;dj  

                                        1 0C               2%  

(2)   úoHQ;a úÉfPaoHfha iajNdjh #-  úoHq;a úÉfPaoHh m%n,o ÿn,o ke;fyd;a úoHq;a 

wúÉfPaoHhlao hkd§ lreKq ikakdhl;djhg 

n,mdhs'  

(3) úoHQ;a úÉfPaoHhl whK j, idkaøKh jeä jk úg ikakdhl;djho jeäfõ'  

 C               ikakdhl;djh  (k)  

  298 K § c,Sh ødjK lSmhl ikakdhl;djhka   

 

 

 whK j, idkaøKh jeä jk úg;a whK m%udKh jeäjk úg;a ikakdhl;djh jeä jk nj 

by; j.=fjka meyeÈ,s fõ'  

 KCl ødjKhl WIaK;ajh iy whK idkaøKhoiu. ikakdhl;dj fjkia jk wdldrh my; 

±lafõ'  

ødjKh ikakdhl;djh /𝝁𝒔 𝒄𝒎−𝟏 
wdi%e; c,h  
0.01 M     KCl  

0.10 M     KCl  

1.00 M     KCl 
,sx c,h  
k< c,h  
uqyqÿ c,h 

1 - 2  

1480  

12400  

110100 

100 - 200  

50 - 150 

40000 
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idkaøKh mol 𝒅𝒎−𝟑 ikakdhl;djh / 𝝁𝒔 𝒄𝒎−𝟏 

0 0C 13 0C 25 0C 

1.0 KCl  

0.10 KCl 

0.01 KCl  

6.5 × 104 

7.2 × 103 

7.8 × 102 

9.8 × 104 

1.1 × 104 

1.2 × 103 

1.1 × 105 

1.3 × 104 

1.4 × 103 

 

 fok ,o WIaK;ajhla hgf;a fok ,o úoHQ;a lafIa;%hla hgf;a whK j, idkaøKh iy fõ.h 

úoHQ;a ikakdhl;djhg n,mdhs' fuys§  

whk j, fõ.h r|d mj;sk idOl  

I. whk j, wdfrdamKh  

II. whk j, m%udKh  

III. fhdok ,o úoHQ;a lafIa;%h u.ska we;s lrk úNj wkql%uKh  

298 K § úNj wkql%uKh fikaá ógrhg 1 V jk wjia:djl whk fõ.hka my; ±lafõ'  

whkh  fõ.h / mm 𝑚𝑖𝑛−1 

𝐻+ 

𝑂𝐻− 

𝑁𝑎+ 

𝐾+ 

𝑁𝑂3
− 

𝐶𝑙− 

𝑆𝑂4
2− 

𝐶𝑎2+ 

2.05 

1.12 

0.29 

0.42 

0.40 

0.42 

0.88  

0.67 

 

 jeäu fõ. mj;sk whk fol" 𝐻+ yd 𝑂𝐻− whk jk w;r  fï ksidu ødjKhl úoHq;a 

ikakdhl;djhg jeä jYfhkau n,mdkafka tu whk hq., fõ'  

Wod #- ;kql HCl ødjKhl ikakdhl;djfhka 80% l odhl;ajhla olajkafka H+ u.sks'  

 

bf,lafg%dav iu;=,s;;dj  

iu;=,s;;dfõ mj;sk bf,lafg%dav wdldr 4 la ms<sn|j wOHhkh flf¾'  

(1) f,day - f,day whk bf,lafg%dav  

(2) f,day - wødjH ,jK bf,lafg%dav  

(3) jdhq bf,lafg%dav  

(4) frfvdlaia bf,lafg%dav  

(1) f,day - f,day whk bf,lafg%dav  

 hï f,dayhla tu f,dayfhkau c,Sh whk ødjKhl .s,ajd we;s úg iEfok bf,lafg%davhla f,day 

- f,day whk bf,lafg%davhla f,i y÷kajhs'  
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 jvd;a iq,N;u ir,u bf,lafg%dav j¾.h fuhhs'  

lsishï WIaK;ajhl§ M keue;s f,dayh 𝑀𝑛+ 

c,Sh whk ødjKhl .s,ajd we;s bf,lafg%davh 

i,luq'  

fujeks bf,lafg%davhl isÿúh yels uQ,sl l%shdj,s 2 ls'  

I. TlaislrKh  

II. TlaisyrKh  

I. TlaislrKh #- f,day mrudKq whk njg m;a fjñka ødjKhg msúfik w;r fuys§ msg lrK 

bf,lafg%dak f,dayh ;=<u /f|a'  

fuu TlaislrKh u.ska f,dayhg (-) wdfrdamKhla iy ødjKhg (+) 

wdfrdamKhla ,efí'   

 

 

 

 

 

 

 

 

II. TlaisyrKh #-   

 

 

 

 

 

fuys § f,dayfhka bf,lafg%dak ,nd .kakd ksid f,dayhg (+) wdfrdamKhla ,efnk w;r ødjKfha 

we;s wekdhk f,dayh jgd tla/ia jSfuka ødjKhg (-) wdfrdamKhla ,efí'  

bf,lafg%dav iu;=,s;;dj #-  

lsishï WIaK;ajhloS bf,lafg%davhl TlaislrKh iy TlaisyrKh iudk fõ. iys;j isÿùfuka fï 

moaO;sfha iu;=,s;hla we;s jk w;r bf,lafg%dav iu;=,s;;dj f,i ye|skafõ'  

𝑀𝑛+(aq) + ne                   M(s) 

 

 

M 

 Mn+ 

+ 
+ 
+ 
+ 

+ 
+ 

+ 
+ 

- 
- 
- 
- 

- 
- 

- - 

- - 

M(s) 

M+(aq) úoHq;a oaú;aj 
ia;rh  

M(s)              𝑀𝑛+(aq)  + ne ^f,dayh ;=< b;sß fõ& 

 fuf,i wdfrdamK fjkaùu f,dayfha il%sh;dj 
wkqj fjkia fõ'  
wdfrdamKh fjka ùfï keUqre;dj  
Cu < Mg  

tfia jkafka Cu j, il%sh;dj Mg j, il%sh;djg 
jvd wvq ksidh'  

+ + 
+ 
+ + 

+ + 
- 

- 
- - 

- - 

- 
- 
- 
- 

M(s) 

M+(aq) + + 
+ 

- - 

- 

fujeks bf,lafg%davhl ødjKh ;=< we;s f,day 

whk j,g f,dayh fj; meñK f,dayfhka 

bf,lag%dak ,nd f.k f,day mrudKq f,i 

;ekam;a ùfï yelshdj tkï TlaisyrKh ùfï 

yelshdj we;'  

𝑀𝑛𝑛+(aq) + ne           M(s) 
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úoHq;a oaú;aj ia:rh #-  

bf,lafg%dav iu;=,s;hla we;s úg§ TlaislrKh yd TlaisyrKh iudk fõ. iys;j isÿjk kuq;a tajd 

isÿ jk m%udK iudk fkdfõ' tneúka f,dayhg (+) fyda (-) hï lsis wdfrdamKhla ,efnk w;r 

ødjKhg Bg m%;súreoaO wdfrdamKh ,efí' fï ksid fujeks bf,lafg%davhl f,dayh u; yd ødjKh 

;=< ^f,dayhg iam¾Yj we;s& we;s jk m%;súreoaO wdfrdamK we;s ùu bf,lafg%davhl úoHq;a oaú;aj 

ia:rhla we;s ùu f,i y÷kajhs'  

bf,lafg%dav úNjh #-  

bf,lafg%davhl f,dayh;a ødjKh;a w;r we;s m%;súreoaO wdfrdamK ksid we;s jk úNj wka;rh 

bf,lafg%dav úNjh f,i y÷kajhs'  

 bf,lafg%dav iu;=,s;;dfõ jeo.;au ñkqu ke;fyd;a iu;=,s;;d ksh;h bf,lafg%dav úNjh 

jk w;r th b;d l=vd w.hls'  

 bf,lafg%dav úNjh b;d l=vd w.hla ksid;a fuh ødjKhla yd f,dayhla w;r we;s jk úNjhla 

ksid;a m%fhdackhg .ekSu ÿIalr fõ'  

 fuh ksrfmalaIj uekSu wmyiqh' Bg fya;=  

I. úNj wka;rh b;d l=vd ùu'  

II. uekSu i\yd w.% 2 la fkdue;s ùu'  

 bf,lafg%dav úNjh ;j;a bf,lafg%davhla fhdod .ksñka idfmalaIj ueksh hq;=h'  

 bf,lafg%dav úNjh uekSu i|yd ;j;a w.%hla fh¥ úg tyso f,dayh yd ødjKh w;r ;j;a 

iu;=,s;hla we;s lrk ksid tu f,dayh yd ødjKh w;r o úNj wka;rhla we;s fõ'  

 fuys§ ueksh yels jkafka wjYH bf,lafg%dav úNjh fkdj bf,lafg%dav fol w;r úNj 

wka;rhhs'  

 uekSu i|yd iyhg ,nd .kakd bf,lafg%davfha úNjh Y=kH fõ kï Bg idfmalaIj úNj wka;rh 

ukskq ,efí'  

 iïu; yhsârcka bf,lafg%davfha úNjh Y=kH hehs i,ld fï i|yd Ndú;d lrkq ,efí'  

bf,lafg%dav úNjhg n,mdk idOl #- 

(1) WIaK;ajh #- bf,lafg%dav úNjhg WIaK;jh n,mdk ksid WIaK;ajh ms<sn|j iïu;h f,i 

25 0C / 298 K Ndú;d fõ' 

(2) mSvkh #- bf,lafg%dav úNjhg mSvkh n,mdk ksid mSvkh ms<sn|j iïu;h f,i 1 atm , 

 (1.013 × 105 Pa) Ndú;d fõ'  

(3)     úoHq;a úÉfPaoHfha iajNdjh #- bf,lafg%dav úNjh f,dayfha .s,ajd we;af;a tu f,dayfhau 

whk ødjKhlo hk lreK u; r|d mj;sk ksid iïu;hla f,i 

f,dayh tu f,dayfhau whksl ødjKhl .s,ajd we;s wjia:dj 

i,lkq ,efí'  
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(4)     úoHQ;a úÉfPaoHfha whk idkaøKh #- f,dayh .s,ajd we;s tu f,dayfhau whk ødjKfhys 

idkaøKho bf,lafg%dav úNjhg n,mdk fyhska 

iïu;h f,i f,dayh tu f,dayfhau 1.0 mol 𝑑𝑚−3 

c,Sh whk ødjKhl .s,ajd we;s wjia:dj i,lkq 

,efí'  

 

iïu; bf,lafg%dav úNjh (𝑬∅) 

 iïu; ;;a;aj hgf;a (25 0C/ 1 atm) uQ, øjHhla tu uQ,øjHfhau 1.0 mol 𝑑𝑚−3 jk c,Sh 

whk ødjKhl .s,ajd we;s úg whk ødjKh iy uQ,øjH w;r we;s jk úNj wka;rh iïu; 

H bf,lafg%davfha úNjhg idfmalaIj uek.;a úg iïu; bf,lafg%dav úNjh f,i w¾: 

±lafõ'  

 uQ,øjHhl iïu; bf,lafg%dav úNjh uksk wjia:dfõ th lef;davhla f,i mej;sh hq;= 

hehs iïu;hla f,i Ndú;d lrk ksid fuu bf,lafg%dav úNjhg iïu; TlaisyrK úNjh 

f,io y÷kajhs'  

 bf,lafg%dav úNjh m%udKh u; r|d fkdmj;sk  ksid >gkd .=Khla  fõ'  fuys w.h ujq, 

ixLHdj wkqj fjkia fkdfõ'  

kuq;a m%;sl%shd ÈYdj wkqj bf,lafg%dav úNjfha ,l=K fjkia l< hq;=h'  

 

Wod #- Zn j, 𝐸𝑍𝑛
   = -0.76 V fõ'  

 

 

    

 

 Zn2+(aq)   + 2e                 Zn(s)  

 Zn2+(aq)   + 2e                 Zn(s)   𝐸𝑍𝑛
   = -0.76 V 

  2 Zn2+(aq)   + 4e              2Zn(s)            = -0.76 V  

         3 Zn2+(aq)   + 6e              3Zn(s)            = -0.76 V  

 

 Zn(s)               Zn2+(aq)   + 2e          = + 0.76 V 

         2Zn(s)            2 Zn2+(aq)   + 4e                  = + 0.76 V 

 3Zn(s)            3 Zn2+(aq)   + 6e                  = + 0.76 V  

fujeks bf,lafg%dav iïu; wxlkhg wkqj ,shd olajkafka my; wdldrhghs'  

 iu;=,s;h  

         𝐶𝑢2+(aq) + 2e                  Cu(s)  

 iïu; wxlkh #- f,dayh  f,day whkh  

                      Cu (s)      𝐶𝑢2+(aq) 

+ 
+ 
+ 

+ 
+ 

+ + + 

Zn 

Zn2+(aq)  1.0 mol 𝑑𝑚−3 
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bf,lafg%dav i|yd iïuq;sl wxlkh 

 l,dm folla fjka jk udhsu isria brlska ksrEmKh lrhs' "  " 

 iEu ridhksl m%fNaohla wi,u fN!;sl wjia:d i|yka l< hq;= w;r yels iEu wjia:djl§u 

idkaøKh we;=<;a l< hq;=h'  

Ex :- I.    Cu l+rla 0.1 mol 𝑑𝑚−3 ødjKhl  .s,ajd we;s úg   

 we;s jk iu;=,s;h  

𝐶𝑢2+(aq) + 2e             Cu(s)  

 iïu; wxlkh  

f,dayh  f,day whkh  

M(s)  𝑀𝑛+(aq)   x mol 𝑑𝑚−3) 

Cu(s)  𝐶𝑢2+(aq 0.1 mol 𝑑𝑚−3)  

 

II.  f,dayh lef;davhla f,i TlaisyrKh jk úg   

   𝑀𝑛+(aq , 0.1 mol 𝑑𝑚−3) M(s)   

III. f,dayh wefkdavhla f,i TlaislrKh jk úg   

  M(s)  Mn+(aq, 0.1 mol 𝑑𝑚−3)  

IV. Zn j, 𝐸𝜃 = -0.76 V TlaisyrK úNjh  

                                𝑍𝑛2+(aq) + 2e            Zn(s)  

                                            𝑍𝑛2+(aq)  Zn(s)  

V.  Mg bf,lafg%davh  

      𝑀𝑔2+(aq) + 2e          Mg(s)           𝑀𝑔2+(aq)Mg(s) 

 

VI.  𝐻2 bf,lafg%davh         2𝐻+(aq) + 2e            𝐻2 

                                                Pt(s)𝐻2𝐻
+(aq)  

 

VII. Cl bf,lafg%davh  

      𝐶𝑙2(g) + 2e             𝐶𝑙−(aq) 

     Pt(s)𝐶𝑙2(g)  𝐶𝑙−(aq)   

VIII. le,u,a bf,lafg%davh  

       lef;davhla f,i TlaisyrKh jk úg   

      𝐻𝑔2𝐶𝑙2(𝑠) + 2e        2Hg(s) + 2𝐶𝑙− (aq)      
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(2) jdhquh bf,lafg%dav #-   

   lsishï jdhquh bf,lafg%davhla  jdhq bf,lafg%davhla hehs lshuq'  

 

 jdhquh uQ,øjHhl iïu; bf,lafg%davh idod .ekSu #-  

I. jdhquh bf,lafg%davhlg mDIaGhla fkdue;s  neúka ta i|yd .e,fmk mDIaGhla f;dard.; hq;=h' 

tneúka jdhquh uQ,øjHhl bf,lafg%davhla  idok úg mDIaGh f,i Pt ;yvqjla Ndú;d fõ'  

II. tu Pt ;yvqj wi, wod, jdhquh uQ,øjHh iïu; ;;a;aj hgf;a nqnq,kh l< hq;=h'  

III. Pt ;yvqj .s,ajd ;eìh hq;af;a;a wod, jdhqj nqnq,kh l< hq;af;a;a tu jdhquh uQ,øjHfha  

idkaøKh 1 mol 𝑑𝑚−3 jk legdhk fyda wekdhk ødjKhlhs'  

Wod #-  

1. iïu; yhsârcka bf,lafg%davh #-  

fï i|yd my; ;;a;aj Ndú;d fõ'  

a. 101325 Pa  100 K Pa fyda 1 atm  

b. 298 K (25 0C) WIaK;ajh  

c. 1.0 mol 𝑑𝑚−3 𝐻+ whk we;s ødjKh  

 

    

 

 

 

 

 

 2𝑯+(aq) + 2e             𝑯𝟐(g)  

 iïu; yhsârcka bf,lafg%davfha idudkH f,day bf,lafg%davhl fuka TlaislrKhla isÿjk 

w;r tys§ msg lrk bf,lafg%dak Pt ;yvqj r|jd  .kS' TlaisyrKhla o isÿjk w;r túg 

bf,lafg%dak ,nd .kafkao Pt ;yvqfjks'  

 iïu; H bf,lafg%davh iïu; wxlkhg wkqj ,shd olajkafka Pt(s)𝐻2(𝑔)𝐻+(𝑎𝑞) hk 

wdldrfhks'  

2. laf,daÍka bf,lafg%davh #-  

 laf,daÍka Tlaisldrlhls'  

 fï laf,daÍka bf,lafg%davh yhsârcka bf,lafg%davh ks¾udKh l< wdldrhgu 1.0 mol 

𝑑𝑚−3 idkaøKh we;s laf,darhsâ whK ødjKhl .s,ajQ Pt bf,lafg%davhla jgd laf,daÍka 

 

 

 

     [𝐻+(aq)]  
 0.1 mol 𝑑𝑚3 

fï bf,lafg%davfha§ 𝐻2 jdhqj iújr ma,eákï ;yvqj 

msif.k .,d hk úg yhsârcka jdhqj iy ødjKfha 

we;s yhsârcka whK w;r iu;=,s;;djla we;s fõ' fï 

l%shdj ma,eákï u.ska W;afm%arKh fõ'  

𝐻2 

Pt 

Pt 
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 iïu; 𝑂2 bf,lafg%davfhys muKla 𝑂2 jdhqj nqnq,kh lrkafka 1.0 mol 𝑑𝑚−3 jk 

𝑂𝐻−(aq) ødjKhl fõ'  óg fya;=j c,Sh 𝑂2− whK fkdmej;Suhs'  

(3) f,day - wødjH ,jK bf,lafg%dav  

 f,dayhla tu f,dayfhau >k wødjH ,jKhla ;=< .s,ajd ms<sfh, lr.kakd bf,lafg%dav f,day 

wødjH ,jK bf,lafg%dav f,i ye|skafõ'  

Wod#- le,u,a bf,lafg%davh  

 is,aj¾ -iss,aj¾ laf,darhsâ bf,lafg%davh  

 

1. le,u,a bf,lafg%davh #- fuh oaú;Shsl 

iïu; fldaIhls' le,u,a mdmamh f,i 

Ndú;d lrkqfha >k 𝐻𝑔2𝐶𝑙2 fõ' iïu; 

yhsârcka bf,lafg%davh fjkqjg Ndú;d 

l< yelsh'  

 

 Pt - ndysr mßm:h iuÕ úoHq;a iïnkaOhla we;s lsßug Ndú;d lrhs'  

 ix;Dma; KCl ødjKh - úoHq;a ikakhkh i|yd Ndú;d lrhs'  

 wefkdavhla f,i Ndú;d lrk úg  

2Hg          𝐻𝑔2
2+ + 2e       TlaislrKh wjlafIamh  

𝐻𝑔2
2+ + 𝐶𝑙−             𝐻𝑔𝐶𝑙2 

2𝐻𝑔 + 𝐶𝑙−               𝐻𝑔2𝐶𝑙2 + 2e  

 iïu; bf,lafg%dav úNjh = +0.2415 V   

𝐶𝑙2 Pt 

Pt 

     [𝐶𝑙−(aq) ] 
 0.1 mol 𝑑𝑚−3 

Pt(s)Cl2(g)Cl−(aq) 

𝐶𝑙2(𝑔) + 2e           2 𝐶𝑙−(𝑎𝑞) 

ix;Dma; 
KCl øjKh  

øj riÈh   
Hg(l)  

fojk w¾O fldaIh 
iu. iïnkaO 
fjkalrKh  

Pt bf,lafg%davh 
le,u,a mdmamh 
(𝐻𝑔2𝐶𝑙2)(s) 
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 lef;davhla f,i l%shd lrk úg  

𝐻𝑔2𝐶𝑙2(𝑠)               𝐻𝑔2
2+(𝑎𝑞) + 2𝐶𝑙−(aq)    whkSlrKh  

𝐻𝑔2
2+(𝑎𝑞) + 2e              2 Hg(l)          TlaisyrKh  

𝐻𝑔2𝐶𝑙2(𝑠)   + 2e            2Hg(l) + 2𝐶𝑙−(𝑎𝑞)       

TlaisyrKh  

 iïu; wxlkh Pt(s), Hg(l) 𝐻𝑔2𝐶𝑙2(𝑠)𝐶𝑙−(𝑎𝑞) 

2. is,aj¾ - is,aj¾ laf,darhsâ bf,lafg%davh  

 

 

 

 

 

 

 wefkdavh f,i 6 cm muK È. ß§ lïìhlao lef;davh f,i ldnka bf,lafg%davhlao fhdod 

f.k HCl fyda NaCl ødjKhla 3V muK úNj wka;rhla fhdod úoHQ;a úÉfPaokh lsÍfï§ 

my< fl<jr w¿ iqÿ meye;s AgCl(s) ;ekam;a  jk w;r tu ß§ lïìh KCl(aq) ødjKhl 

.s,ajQ úg is,aj¾ - is,aj¾ laf,darhsâ bf,lafg%davh iEfoa'  

 bf,lafg%davfha iïu; wxlkh  

Ag(s) ; 𝐴𝑔𝐶𝑙(𝑠) 𝐶𝑙−(𝑎𝑞) 

 AgCl(s) + e               Ag(s) + 𝐶𝑙−(aq)                  𝐸𝜃 = +0.244 V  

 idudkHfhka le,u,a bf,lafg%%davh iy is,aj¾ - is,aj¾  laf,darhsâ bf,lafg%davh iei÷ï 

bf,lafg%davh  (reference electrode) f,i ye|skafõ' fïjdfha úNjh mÍlaIKh w;r;=r§ fndfyda 

úg ksh;hlaj mj;S'  

(4)   TlaislrK TlaisyrK bf,lafg%dav ^frfvdlaia bf,lafg%dav&  

 Pt ;yvqjla tlu uQ,øjHhlska iE§ we;s fjkia TlaislrK wxl iys; whk foll ødjKhl 

.s,aùfuka fujeks bf,lafg%dav ms<sfh, lrkq ,efí'  

Wod #-  𝐹𝑒2+(𝑎𝑞)/ 𝐹𝑒3+(𝑎𝑞) frfvdlaia bf,lafg%davh  

 

 

  

 

Ag lïìh  

Ag  f,dayh u; wdf,ams; 

AgCl ,jKh  

KCl ødjKh  

øj ikaêh ^ueá" lajdÜia" jhsl¾" ùÿre fl|s& 

 ksIal%Sh f,day bf,lafg%davh 
^ex :- PtPd) 
 

𝐹𝑒3+(𝑎𝑞)𝐹𝑒2+(𝑎𝑞) 
wvx.= ødjKh  
 

idkaøKh 1.0 mol 𝑑𝑚−3 
ne.ska jk ødjK  
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𝐹𝑒3+(𝑎𝑞) + e             𝐹𝑒2+(𝑎𝑞)                     Pt(s)(𝑎𝑞) ; 𝐹𝑒3+(aq) 

 iïuq;sl wxlkh  

Ex :- jdhq bf,lafg%dav Pt(s)𝑂2(g)  𝑂𝐻−(aq)  

         frfvdlaia bf,lafg%dav Pt(s) 𝐹𝑒2+(𝑎𝑞, 𝑚𝑜𝑙 𝑑𝑚−3) 𝐹𝑒3+(aq, mol 𝑑𝑚−3) 

 

bf,lafg%dak j, idrdxYh 

bf,lafg%dav 

j¾.h  

iïuq;sl wxlkh  frfvdlaia hq.,h  TlaisyrK w¾O m%;sl%shdj  

f,day - 

f,day whk  

 

f,day - 

f,day 

wødjH 

,jK  

 

 

 

 

 

jdhq  

 

 

 

 

 

 

 

 

 

frfvdlaia 

M(s)/𝑀𝑛+(𝑎𝑞) 

Zn (s)/ 𝑍𝑛2+(aq) 

 

M(s) / MXn(s)/ 𝑋−(aq) 

Ag(s)/AgCl(s)/𝐶𝑙−(𝑎𝑞) 

Pt(s)/Hg(l)/𝐻𝑔2𝐶𝑙2(s)/𝐶𝑙−(𝑎𝑞) 

 

 

 

 

 

Pt (s)/𝑋2(𝑔)/𝑋+(𝑎𝑞) 

Pt(s)/ 𝑋2(𝑔)/𝑋−(𝑎𝑞) 

Pt(s)/𝐻2(𝑔)/𝐻+(𝑎𝑞) 

Pt(s)/𝑂2(𝑔)/ 𝑂𝐻−(𝑎𝑞) 

 

 

 

 

 

Pt (s)/𝑀+(𝑎𝑞), 𝑀2+(aq) 

Pt(s) / 𝑆𝑛2+(aq) , 𝑆𝑛4+(aq) 

 

 

 

𝑀𝑛+(𝑎𝑞)/M(s) 

𝑍𝑛2+(aq) Zn(s) 

 

MXn(s)/M(s) 

AgCl(s)/Ag(s) 

𝐻𝑔2𝐶𝑙2(𝑠)/Hg(s) 

 

 

 

 

 

𝑋+(𝑎𝑞)/𝑋2(𝑔) 

𝑋2(𝑔)/𝑋−(𝑎𝑞) 

𝐻+(𝑎𝑞)/ 𝐻2(𝑔) 

𝑂2(𝑔)/ OH−(𝑎𝑞) 

 

 

 

 

 

𝑀2+(𝑎𝑞)/𝑀+(aq) 

𝑆𝑛2+(aq)/ 𝑆𝑛4+(aq) 

 

𝑀𝑛++ ne        M(s) 

𝑍𝑛2+ + 2e        Zn(s) 

 

MXn(s) + neM(s) + 

nX−(aq) 

AgCl(s) + e Ag(s) + 

Cl−(aq) 

𝐻𝑔2𝐶𝑙2(𝑠) + 2e  2Hg(l) 

+ 2𝐶𝑙−(𝑎𝑞) 

 

 

𝑋+(𝑎𝑞) + e 
1

2
 𝑋2(g) 

1

2
 𝑋2(g) + e   X(aq) 

𝐻+(aq) + e  
1

2
 𝐻2(g) 

2𝑂2(𝑔) + 2𝐻2𝑂(𝑙) + 4e 

4𝑂𝐻−(aq) 

 

 

 

𝑀2+(aq) + e 𝑀+(𝑎𝑞) 

𝑆𝑛4+(aq) + 2e 𝑆𝑛2+(𝑎𝑞) 
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 iïu; bf,lafg%dav úNjh iy uQ,øjHhl ridhksl m%;sl%shdldÍ;ajh 

w;r iïnkaOh  

(1) iDK iïu; bf,lafg%dav úNj  

  hï lsis uQ, øjHhlg iDK iïu; bf,lafg%dav úNjhla ,efnkafka iïu; yhsârcka 

bf,lafg%davhg idfmalaIj tu uQ,øjHh TlaislrKh ùug jeä keUqre;djla olajk úg§h'   

Ex :- 𝐸𝑍𝑛
𝜃   = -0.76 V  

        

 

 

 

 

 

 

  Zn(s)              𝑍𝑛2+(𝑎𝑞)+ 2e          𝑍𝑛2+(𝑎𝑞)+ 2e   Zn(s) 

 hï lsis uQ,øjHhl iïu; bf,lafg%dav úNjh iDK w.hla kï th TlaislrKhg jeä 

keUqrejla olajhs' f,dayhl kï iïu; bf,lafg%dav úNjfha iDK nj jeä jk úg ridhksl 

il%sh;dj jeäfõ'  

f,dayhl 𝐸𝜃 (-)      ilS%h;dj  

wf,dayhl kï iïu; bf,lafg%dav úNjfha iDK nj jeäjk úg tys il%sh;dj wvqfõ'  

  𝐸𝜃 (-)      ilS%h;dj  

                                                            wf,dayhl 

 

(2) Ok iïu; bf,lafg%dav úNjh #-  

  hï lsis uQ,øjHhl iïu; bf,lafg%dav úNjh Ok w.hla kï tu uQ,øjh TlaisyrKh 

ùug jeä keUqrejla olajhs'  

Ex :-  𝐸𝐶𝑢
𝜃   = +0.34 V    

 

 

 

 

 

 

 f,dayhl kï iïu; bf,lafg%dav úNjfha Ok nj jeäjk úg TlaisyrKhg jeä keUqrejla 

olajk ksid tys ridhksl ilS%h;djh wvqfõ'  

f,dayhl 𝐸𝜃(+)   TlaisyrKh  ridhksl il%sh;dj  

 

+ 
+ 
+ 
+ 

+ 
+ 
+ 
+ 

- - 
- - 

- - 

- - 
- - 

- - 
- - 

Zn 

1.0 mol 𝑑𝑚−3   𝑍𝑛2+(aq) 

> 

+ - - 

Cu(s) 

Cu(s)  𝐶𝑢2+(𝑎𝑞) + 2e    𝐶𝑢2+(aq) + 2e + Cu(s) 
+ 

+ + 
+ + + + 

- - 
- 

- 
- 
- - 
- 

𝐶𝑢2+(𝑎𝑞) 
   1 M 

< 
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 wf,dayhl kï iïu; bf,lafg%dav úNfha Ok nj jeäjk úg ridhksl il%sh;dj jeä fõ'  

 fï lreKq j,ska meyeÈ,s jkafka uQ,øjHhl iïu; bf,lafg%dav úNjh tys ridhksl il%sh;dj 

ms<sn| ñkquls'  

 tneúka iïu; bf,lafg%dav úNjh Wmfhda.S lrf.k uQ,øjHj,   ridhksl il%sh;djh 

ksrEmKh jk f,i ieliQ fY%aKshla úoHQ;a ridhksl fY%aKsh kï fõ'  

 

úoHQ;a ridhksl fY%aKsh  

uQ,øjH j, iïu; bf,lafg%dav úNjh jvd;au úYd, iDK w.fha isg jvd;au úYd, Ok w.h f;la 

wkqms<sfj,ska ilia lsÍfuka ,efnk fY%aKsh úoHQ;a ridhksl fY%aKsh kï fõ'  

fuh uQ,øjH j, ridhksl il%Sh;djh ms<sn|  ffioaOdka;sl fY%aKshls' fï ksidu il%Sh;d fY%aKshg 

jvd iq¨ fjkialï fuu fY%aKsfha wka;¾.; fõ'  

298 K § f;dard.;a bf,lafg%dav j, iïu; bf,lafg%dav úNjh  

TlaiSyrK w¾O m%;sl%shdj  iïu; TlaiSyrK úNj (𝐸𝜃/V) 

Li(aq) + e  Li(s) -3.05 

𝐾+(aq) + e  K(s)  -2.93 

𝐶𝑎2+(aq) + 2e  Ca(s)  -2.87 

𝑁𝑎+(aq) + e  Na(s) -2.71 

𝑀𝑔2+(aq) +2e  Mg(s) -2.36 

𝐴𝑙3+(aq) + 3e  Al(s) -1.66 

𝑀𝑛2+(aq) + 2e  Mn(s) -1.18 

2𝐻2𝑂(𝑙) + 2e  𝐻2(𝑔) + 2𝑂𝐻−(aq) -0.83 

𝑍𝑛2+(aq) + 2e  𝑍𝑛(𝑠) -0.76 

𝐹𝑒2+(aq) + 2e  Fe(s) -0.44 

𝑁𝑖2+(aq) + 2e  Ni(s)  -0.23 

𝑆𝑛2+(aq) + 2e  Sn(s) -0.14 

𝑃𝑏2+(aq) + 2e  Pb(s) -0.13 

𝑯+(aq) + e  
𝟏

𝟐
 𝑯𝟐(𝒈) 0.0 

𝑆𝑛4+(aq) + 2e  𝑆𝑛2+(aq) +0.15 

AgCl(s) + e  Ag(s) +  𝐶𝑙−(aq) +0.22 

𝐻𝑔2𝐶𝑙2(𝑠) + 2e  2 Hg(l) + 2𝐶𝑙−(aq) +0.27 

𝐶𝑢2+(aq) + 2e  Cu(s) +0.34 

𝑂2(g) + 2𝐻2𝑂(𝑙) + 4e  4𝑂𝐻−(aq) +0. 40 
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𝐼2(𝑠) + 2e 2 𝐼−(aq) +0.54 

𝐹𝑒3+(aq) + e  𝐹𝑒2+(aq) +0.77 

𝐴𝑔+(aq) + e Ag(s) +0.80 

𝐵𝑟2(𝑙) + 2e  2𝐵𝑟−(aq) +1.23 

𝑂2(g) + 4𝐻+(aq) + 4e  2𝐻2𝑂(𝑙) +1.09 

𝐶𝑙2(g) + 2e  2𝐶𝑙−(𝑎𝑞) +1.36 

𝐴𝑢3+(aq) + 3e  Au(s) +1.40 

𝑆2𝑂8
2−(aq) + 2e  2𝑆𝑂4

2− (aq) +2.05 

𝐹2(𝑔) + 2𝑒  2𝐹−(aq) +2.87 

 

 úoHq;a ridhksl fY%aKsfha m%dfhda.sl ridhksl il%sh;djh fodaI iys; ia:dk lsysmhla we;'  

I. K(s) iy Na(s) jeämqru il%Sh jqjo Li(s) iy Ca(s) fï fY%aKsfha jvd;au by<ska msysghs'  

II. úoHQ;a ridhksl fY%aKsfha ye,ck msysgd we;af;a wdj¾;s;d j.=fõ ldKavfha wkqms<sfj,g 

m%;súreoaOjhs'  

III. H j,g my<ska f,day f,i msysgd we;af;a Cu(s) , Hg(s) , Ag(s), Pt(s) iy Au(s) fõ'  

úoHQ;a ridhksl fY%aKsfha msysàu iy uQ,øjHl ridhksl .=K w;r iïnkaOh 

 uQ,øjHhla úoHq;a ridhksl fY%aKsfha msysgd we;s ia:dkh iy tajd uQ,øjH j, ridhksl fN!;sl 

.=K j, iïnkaOh ms<sn|j jeo.;a  lreKq my; ±lafõ'  

(1) Tlaisldrl Tlaisydrl .=K #-  

úoHq;a ridhksl fY%aKsfha by<g h;au uQ,øjH j, Tlaisydrl .=K jeäjk neúka fY%aKsfha 

by<ska u we;af;a m%n,;u Tlaisydrl fõ' tf,iu  fY%aKsfha my<g jk úg Tlaisldrl 

m%n,;dj jeä jk neúka my,;u we;af;a m%n,;u Tlaisldrl fõ'  

 úoHq;a ridhksl fY%aKsfha by<skau we;s  f,dayhlg fY%aKsfha my<ska u we;s f,dayhl c,Sh 

whK ødjKhlska f,dayh úia;dmkh lsÍfï yelshdj we;'  

Ex :-  𝑀𝑔(𝑠) + 𝑍𝑛𝑆𝑂4(𝑎𝑞)              𝑀𝑔𝑆𝑂4(aq) + Zn(s) 

                          Mg   > Zn                  (1) 

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

                          Zn > Cu                   (2) 

 (1) yd (2) ka Tlaisydlrl m%n,;djh       Mg > Zn > Cu   

 fY%aKsfha by<skau msysgk K, Na iy Ca fY%aKsfha my<ska msysgk f,dayfha c,Sh whk ødjKhlg 

tla l<fyd;a f,dayh úia:dmkh ùu fjkqjg c,h iu. m%;sl%shd fldg H úia:dmkh ùu isÿfõ'  

K, Ca, Na   c,fhka 𝐻2 úia:dmkh lrhs'   

(2+) 

(0) 

(0) 

(2+) 
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 úoHQ;a ridhksl fY%aKsfha my<ska msysgk wf,dayhlg by<ska msysgk wf,dayhl whk 

ødjKhlska wf,dayh úia:dmkh lsÍfï yelshdj we;'  

𝐶𝑙2(𝑔) + 2𝐵𝑟−(aq)            𝐵𝑟2(𝑙) + 2𝐶𝑙−(aq)  

                  𝐶𝑙2 >  𝐵𝑟2                     (1) 

𝐵𝑟2(𝑙) + 2𝐼−(𝑎𝑞)             𝐼2(𝑎𝑞) + 2𝐵𝑟−(𝑎𝑞) 

                  𝐵𝑟2 >  𝐼2                      (2) 

(1) yd (2) ka 𝐶𝑙2 > 𝐵𝑟2 > 𝐼2 Tlaisldrl m%n,;dj   

 fY%aKsfha my<ska u msysgk 𝐹2 c,Sh ødjKhlg tla l< úg fjk;a fya,hsv whkhla úia:dmkh 

lsÍu fjkqjg F c,h iu. m%;sl%shd lr 𝑂2 msglrhs'  

2 𝐹2 + 2 𝐻2𝑂              4HF + 𝑂2 

 

(II) f,day c,h iu. m%;sl%shdj :-  

 úoHQ;a ridhksl fY%aKsfha by<ska u msysgk K, Ca, Na isis,a c,h iu. iS>%fhka m%;sl%shd lrñka  

𝐻2 jdhqj msg lrhs'  

 Al isg Au ^rka& olajd f,day isis,a c,h iu. m%;sl%shd fkdlrk w;r hlv j, isg by<g we;s 

f,day yqud,h fyda WKq c,h iu. m%;sl%shd lrhs'  

 Sn j, isg Au olajd f,day yqud,h iu. fyda WKq c,h iu. o m%;sl%shd fkdlrhs'  

(III)   f,day wï, iu. l%shdj  

 úoHq;a ridhksl fY%aKsfha H j,g by<ska we;s uQ, øjH ;kql wï, iu. m%;sl%shd fldg 𝐻2 

jdhqj msg lrhs'  

 H j,g my<ska we;s uQ,øjH ;kql wï, iu. m%;sl%shd fkdlrhs'  

 Pb j, isg by<g we;s f,day ;kql iy idkaø HCl iu. 𝐻2 jdhqj msg lrhs'  

 H j,g my<ska msysgk f,dayo ;kql 𝐻2𝑆𝑂4 fyda ;kql 𝐻𝑁𝑂3 iu. m%;sl%shd lsÍug bv 

we;af;a wï, .=K ksid fkdj Tlaisldrl .=K ksidh'   

(IV) khsfÜ%g j, ;dm ixfhdackh :-  

 fY%aKsfha by<skau msysgk K yd Na j, khsfÜ%g r;a lsÍfï§ khsÜrhsg iy 𝑂2 olajd muKla 

úfhdackh fõ'  

2 𝐾𝑀𝑛𝑂3(s)                       2 𝐾𝑁𝑂2(s) + 𝑂2(𝑔) 

 

 LI, Ca we;=,;aj Mg isg Cu olajdu f,day j, khsfÜ%g r;a l< úg Tlaihsvh;a 𝑁𝑂2 jdhqj;a  

iy 𝑂2 jdhqj;a njg úfhdackh fõ'  

2𝑃𝑏(𝑁𝑂3)2 (s)                      2 PbO(s) + 𝑁𝑂2(𝑔) + 𝑂2(g) 
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 my<skau msysgk Ag iy Hg j, khsfÜ%g r;a l< úg f,dayh olajdu úfhdackh fõ'  

2 𝐴𝑔𝑁𝑂3(𝑠)                      2Ag(s) + 2 𝑁𝑂2(g) + 𝑂2(g) 

 

 fuf,i ldnfkag" Tlaihsv wdÈ ixfhda. j¾.o ;dm úfhdackh ùu úoHq;a ridhksl 

fY%aKsfha msysàu iu. iDcq iïnkaOhla orhs'  

 

(V) iajNdúl meje;au yd ksiaidrKh úoHq;a ridhksl fY%aKsfha msysàu yd 

iïnkaO fõ'  

 fY%aKsfha by<skau msysgk K, Na, Ca, Mg jeks f,day jeä jYfhka iajNdjfha mj;skafka fya,hsv 

khsfÜ%g" ldnfkag" i,af*ag" jeks wdldrh j,ska jk w;r fïjd ksiaidrKh lrkafka ú,Sk 

fya,hsv ødjK úoHq;a úÉfPaokh lsÍfuks'  

 Al isg Cu olajdu fndfyda f,day iajNdjfha jeä jYfhkau mj;skafka ldnfkag" Tlaihsv" 

i,a*hsv jeks wdldr j,ska jk w;r jeämqru ksiaidrKh lrkafka Tlaisydrl l%uhghs'   

 fY%aKsfha my<skau msysgk Ag, Pt iy Au iajNdjfha jeä jYfhka mj;skafka ksoyia f,dayh 

f,i jk w;r tajd mj;sk wdldr j,ska fjka lsÍu ihkhsv ixlS¾K iE§u jeks l%u j,ska isÿ 

flf¾'  
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úoHq;a ridhksl fldaI  

bf,lafg%dav folla úoHq;a úÉfPaoHhla iu. iam¾YjQ wegjqula ̂ ,jK fia;=jla u.ska iïnkaO lsÍfuka 

idod .kakd ,o wegjqula& úoHq;a ridhksl fldaIhla f,i y÷kajhs'  

 fuys bf,lafg%dav úNjh b;d l=vd w.hla ksid  bka m%fhdackhla .ekSu wmyiqh' tneúka by; 

mßÈ bf,lafg%dav 2 la iïnkaO lr idod .kakd fldaIhla u.ska ndysrj úNj iemhqula ,nd.; 

yelsh'  

úoHQ;a ridhksl fldaIhla ilia lr .ekSfï§ jeo.;a jk lreKq 

(1) wefkdavh #- úoHq;a ridhksl fY%aKsfha by<ska msysgk uQ, øjHh tkï iïu; bf,lafg%dav 

úNjh (-) nj jeä uQ,øjH wefkdavh f,i f;dard.; hq;=h'  

(2) lef;davh:-  úoHq;a ridhksl fY%aKsfha my<skau msysgk uQ, øjHh ke;fyd;a iïu; 

bf,lafg%dav úNjfha (+) w.h jeä uQ,øjH lef;davh f,i f;dard .; hq;=h'  

(3) ,jK fia;=j #- w¾O fldaI fol $ bf,lafg%dav fol ndysßka tlsfklg iïnkaO lrk 

ikakdhl úoHq;a úÉfPaoHh ,jK fia;=j kï fõ'   

fuh bx.%Sis U wl=rl yevh .;a ùÿre k<hlg KCl, 𝐾𝑁𝑂3 jeks fyd| úoHq;a úÉfPaoHhl 

^whksl ixfhda.& c,Sh ødjKhla fhdod fofl<jr ta.d¾ fc,s fyda lmq mq¿ka u.ska jid  wod, 

ødjK foflys .s,ajd idod .kS'  

 

 ,jK fia;=j fjkqjg bf,lafg%dav folu tlu Ndckhlg fhdod w¾O mdr.uH mg,hlska 

fjkafldg fomig fh§ugo yelsh'  

 

w¾O mdr.uH mg,fha ld¾hh#-  

úoHq;a ridhksl fldaIhla l%shd;aul jk úg ødjK fol m%;súreoaO f,i wdfrdamKh fõ' fldaIh 

È.gu l%shd;aul lr.ekSug kï ødjK fol úoHq;a jYfhka WodiSk úh hq;=h' w¾O mdr.uH 

mg,hlska fjka l< úg whK fomig .uka l< yels ksid ødjKfha WodiSk;dj /fla'  

 

 

 

 

 

 

 

 

 

                   

 

Anode (+) Cathode (-) 

úoHq;a úÉfPaoHh ^iudk fyda wiudk úh 
yel&  

KCl(aq) fyda 𝐾𝑁𝑂3(𝑎𝑞) 

  ,jK fia;=j 

𝑴𝒏+ 

𝑀𝑛+ 

𝑴𝒏+ 

𝑪𝒍− 𝑲+ 
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 úoHq;a ridhksl fldaIhl ksh; jYfhkau wefkdavfha§ TlaislrKh iy lef;davfha§ 

TlaisyrKh isÿfõ'  

 øj ikaê úNjh #- tlsfklg fjkia úoHQ;a úÉfPaoH folla Ndú;d lrk úg§ ødjK fol 

w;r we;s jk úNj fjki "øj ikaê úNjh" f,i y÷kajhs'  

fuu øj ikaê úNjh úoHq;a úÉfPaoH w;r ,jK fia;=jla Ndú;d lsßu u.ska wvq lr.; 

yelsh'  

 

Zn(s) iy Cu(s) w¾O fldaI iïnkaO lsÍfuka idod .;a úoHq;a ridhksl 

fldaIhl ridhkh 

 

 

 

 

 

 

 

 

 

 

 ir,u wdldrfha úoHq;a ridhksl fldaIhl§ by; mßÈ f,day folla tajdfha whK idkaøKh 

1.0 mol 𝑑𝑚−3 jQ ødjK ;=< .s,ajd ødjK fol ,jK fia;=jla u.ska iïnkaO lrhs'  

Anode (+) Cathode (-) 

fuys§ T' lrKh 
isÿfõ'  

fuys§ T' yrKh 
isÿfõ'  

fmdÿ úoHq;a úÉfPaoHh w¾Omdr.uH mg,h 
m%dÖrh  
iújr fjkalrKh  

wefkdavh (-)  
 lef;davh (+)  

Zn(s) 
Cu(s) 

,jK fia;=j  

𝑍𝑛2+(aq) (𝑍𝑛𝑆𝑂4(𝑎𝑞) 

1.0 mol 𝑑𝑚−3 

𝐶𝑢2+(aq) (𝐶𝑢𝑆𝑂4(𝑎𝑞) 

1.0 mol 𝑑𝑚−3 
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by; fldaIfha bf,lafg%dav úNjh ie,l+ úg"  

 

𝑍𝑛2+(aq) + 2e               Zn(s)        𝐸0  = -0.76 V  

𝐶𝑢2+(aq) + 2e               Cu (s)       𝐸0  = + 0.34 V  

 

 Zn  i|yd iDK úNjhla ;sîfuka fmfkkafka thg H j,g idfmalaIj e bj;a lsÍu myiq 

njhs'  

 Cu j,g Ok úNjhla ;sîfuka fmfkkafka thg H j,g idfmalaIj e bj;a lsÍu wmyiq 

njhs'  

 tneúka Zn ys iu;=,s;h Cu ys iu;=,s;hg ^bf,lafg%dav iu;=,s;h& jvd jug nr fõ'  

 Zn  bf,lafg%davh (-) f,i;a Cu bf,lafg%davh (+) f,i;a we;sfõ'  

 fjda,aÜ ógrh u.ska olajkqfha Cu yd Zn bf,lafg%dav fol w;r úNj wka;rhhs'  

 fjd,aÜ ógrh ke;sj mßm:h iïnkaO l< úg  

jeämqr bf,lafg%dak tla /iaj we;s Zn w.%fha isg bf,lafg%dak wvqfjka /iaù we;s Cu 

w.%h fj; bf,lafg%dak Odrdjla .uka .kS' tkï Cu isg Zn olajd Odrdjla .,d hhs' 

fuys§ bf,lafg%dak j, iu;=,s;h ì| jefÜ'  

 

 𝑍𝑛2+(aq) + 2e               Zn (s)  

 

 𝐶𝑢2+(aq) + 2e           Cu(s)  

 

(1)    Zn iu;=,s;h jug nr fõ' bf,lafg%dak uqod yeÍu fõ.j;a fõ'  

(2)   tu bf,lafg%dak  𝐶𝑢2+ ,nd f.k Cu(s) f,i ;ekam;a fõ'  

 

 

 

 

 

 

 

 

 fjda,aÜ ógrh fkdue;sj iïnkaO lrk ,o .e,ajdks fldaIhla ^w¾O fldaI Zn yd Cu&  

wefkdavh (-)  

 Zn (s)  Cu (s) 

lef;davh (+)  
,jK fia;=j 

(𝑍𝑛𝑆𝑂4(𝑎𝑞) 

1.0 mol 𝑑𝑚−3 

 

(𝐶𝑢𝑆𝑂4(𝑎𝑞) 

1.0 mol 𝑑𝑚−3 
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 wLKavj Zn isg Cu olajd bf,lafg%%dak .,d .shfyd;a  

 iu;=,s;;dj fjkia fõ'  

 iu;=,s; m%;sl%shd fol tla ÈYdjlg fhduq jQ m%;sl%shd njg m;afõ'  

 w¾O fldaI m%;sl%shd 

 wefkdavh :- Zn(s)              𝑍𝑛2+(aq) + 2e TlaislrKh  

 lef;davh :- 𝐶𝑢2+(aq)  + 2e                Cu(s)  TlaisyrKh   

 fldaI m%;sl%shdj Zn(s) + 𝐶𝑢2+(𝑎𝑞)            𝑍𝑛2+(𝑎𝑞) + 𝐶𝑢(𝑠) 

 fuu fldaIfha Zn bf,lafg%davfha bf,lafg%dak mSvkh Cu bf,lafg%davfha bf,lafg%dak 

mSvkhg jvd jeä fyhska Zn bf,lafg%davh (-) O%ejh f,io Cu bf,lafg%davh (+) O%ejh 

f,io l%shd lrhs'  

úoHq;a ridhksl fldaI 

.e,ajdks fldaI ^fjda,sàh fldaI&  úoHq;a úÉfPaok fldaI  

 iajhxisoaOj isÿfõ 

 bf,lafg%dak .,d hkafka wefkdavfha isg 

lef;davh olajdh'  

 

 𝑬𝜽 ,l=K Ok + 1.1 V 

 TlaislrK w¾O m%;sl%shdj  

wefkdavfha§ Zn(s)  𝑍𝑛2+(aq) + 2e  

 T'yrK w¾O m%;sl%shdj  

lef;davfha§  

Cu2+(aq) + 2e  Cu(s) 

 wefkdavh (-) T' lrKh  

lef;davh (+) T' yrKh  

 

iuia: l%shdj  

𝐶𝑢2+(aq) + Zn(s)   Cu(s) + 𝑍𝑛2+(aq)  

 

 

 

 

 

 úoHq;h ksmofõ'  

 iajhx isoaOj isÿ fkdfõ'  

 b,lafg%dak .,d hkafka wefkdavfha isg 

lef;davh olajdh' Zn Cu ndysr mßm: 

fha  

 c,h i|yd  

𝑬𝜽 ,l=K iDK - 1.23 V 

 TlaislrK w¾O m%;sl%shdj  

wefkdavfha§ 2𝐻2𝑂(𝑙)  𝑂2(𝑔)+ 4𝐻+(aq) 

T' lrK w¾O m%;sl%shdj  

lef;davfha§  

4𝐻+(𝑎𝑞) + 4e  2𝐻2(𝑔) 

wefkdavh (+) T" lrKh  

lef;davh (-) T' yrKh  

 

iuia: l%shdj  

 

 

 

 

 

 úoHq;h jeh fõ'  

 

Zn Cu (-) 
(+) 

  𝑍𝑛2+   𝐶𝑢2+ 

 LHE  RHE 
le (-) (+) we 

𝐻2 𝑂2 
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.e,ajdks fldaI  

iajhxisoaO m%;sl%shdjla isÿ ùu u.ska úoHq;h ckkh jk fldaI .e,ajdks fldaI fyj;a fjda,aàh fldaI 

f,i ye|skafõ'  

fldaIfha l%shdldÍ;ajh i|yd TlaislrK TlaisyrK m%;sl%shd wLKavj isÿúh hq;=h' fuys§ TlaislrKh 

isÿjk bf,lafg%davh bf,lafg%dak msg lrhs' fuu bf,lafg%dak wfkla bf,lafg%davh fj; .uka lr 

ta fldgfia we;s ridhksl m%fNao TlaisyrKh lrhs'  

wefkdavh - TlaislrKh  

lef;davh - TlaisyrKh  

Wod :- veksfh,a fldaIh  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(LHS) 
wefkdavh  

TlaislrKh (-)  

         Zn  

(RHS)  
lef;davh 

TlaisyrKh (+)  

         Cu  

𝐶𝑢2+(𝑎𝑞) 
𝑍𝑛2+(𝑎𝑞) 
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 .e,ajdks fldaaIhl wefkdavh jfukao (LHS) lef;davh ol=Kq miskao (RHS) iïnkaO lrhs'  

lef;davh ^T'yrK w¾O m%;sl%shdj& # 𝐶𝑢2+(aq) + 2e  Cu(s) 

RHE - ol=Kq w; me;af;a bf,lafg%davh  

wefkdavh ^T'lrK w¾O m%;sl%shdj& # Zn(s)   𝑍𝑛2+(aq) + + 2e  

LHE - jï w; me;af;a bf,lafg%davh  

fldaI m%;sl%shdj 𝐶𝑢2+(aq) + Zn(s)  Cu(s) + 𝑍𝑛2+(𝑎𝑞) 

 

 fldaIh yryd Odrdjla fkd.,k úg fldaI m%;sl%shdj ,sùfï§ iu;=,s; m%;sl%shdj ,súh hq;=h'  

𝐶𝑢2+(aq) + Zn(s)                𝑍𝑛2+(𝑎𝑞) + Cu(s)  

 fldaIh yryd Odrdjla .,k úg bosß m%;sl%shdj ,súh hq;=h' ^;ks Bysi iu.&  

𝐶𝑢2+(aq) + Zn(s)         𝑍𝑛2+(𝑎𝑞) + 𝐶𝑢(𝑠) 

 

 fldaIfhka Odrdjla ,nd .kakd úg fldaI m%;sl%shdj isÿjk ksid [𝐶𝑢2+(aq)] idkaøKh wvqfõ'  

 Cu(s) bf,lafg%davh u; ;ekam;a jk ksid bf,lafg%davfha ialkaOh jeäfõ'  

Zn(s) oshjk ksid Zn(s) ialkaOh wvqfõ 

𝑍𝑛2+(aq) whK idkaøKh jeäfõ'   

 

 ;jo fldaIh l%shd;aul jk úg 𝐶𝑢𝑆𝑂4 ødjKh jvd iDK wdfrdams; fõ' fuh WodiSk lsÍu i|yd 

,jK fia;=j u.ska 𝐾+ whK imhhs'  

 tfukau 𝑍𝑛2+ ødjKh (+) wdfrdams; fõ' fuh WodiSk lsÍug ,jK fia;=j u.ska C𝑙− 

whK imhhs'  

 tneúka wLKav Odrdjla ,nd .; yelsh'  

 kuq;a ,jK fia;=j ;=< KCl idkaøKh wvqfõ'  

 

fldaIfhka Odrdjla ,nd .kakd úg m%;sl%shdfõ ;dm.;sl iajNdjh iy 

Odrdfõ iajNdjh:-  

fldaI m%;sl%shdj ;dm odhl fõ' Odrdjla ,nd .ekSfï§ WIaK;ajh by< hhs' túg ;dm wjfYdaIl wdmiq 

l%shdj Èßu;a fõ' l%ufhka Odrdj wvqfõ' ;jo fuys§ [𝑍𝑛2+] TlaislrKh wvq ùug keUqre fõ' [𝐶𝑢2+] 

wvqùu ksid TlaisyrKh ÿn, fõ' tneúka fldaI m%;sl%shdj  ÿn, fjñka úoHq;a .dul n,h wvq ù 

Odrdjo wvqfõ'  

 𝑪𝒖𝟐+ idkaøKh wvq l< úg 

Cu2+ fuys § TlaisyrKh úh hq;= m%fNaohhs' [𝐶𝑢2+]  l< úg TlaisyrK m%;sl%shdj ÿ¾j, jk 

ksid fldaI m%;sl%shdj ÿ¾j, fjñka ú' .d' n,h wvqfõ'  
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 𝐶𝑢2+(aq) + 2e          Cu(aq)  

 𝑪𝒖𝟐+ idkaøKh jeä  l< úg 

[𝐶𝑢2+] jeä l< úg TlaisyrK m%;sl%shdj fõ.j;a fõ' túg fldaI m%;sl%shdfõ iS>%;djh jeä 

fjñka ú' .d' n' jeäfõ' Odrdj by< hhs'  

 𝐶𝑢2+(𝑎𝑞) + 2e       Cu(s)  

 

 𝒁𝒏𝟐+ idkaøKh wvq  l< úg 

Zn fuys§ TlaisyrKh jk m%Naohhs' [𝑍𝑛2+] wvq jQ úg T' lrK w¾O m%;sl%shdj Èßu;a jk ksid 

fldaI m%;sl%shdj Èßu;a fõ' ú' .d' n' jeäfõ'  

Zn(s)            𝑍𝑛2+(aq)     + 2e  

 

 ndysr úNjhla fldaIh u; we;s l< úg :-  

 th 1.1 V jk f;la fldaI l%shdj isÿ fõ'  

 ndysr úNjh = 1.1 V jk úg fldaI l%shdj isÿ ùu kj;S'  túg fldaIfhka Odrdjla ,nd .; 

fkdyelsh'  

 ndysr úNjh > 1.1 V jk úg fldaI l%shdj m%;súreoaO ÈYdjg isÿ fõ'   

Cu(s) + 𝑍𝑛2+(aq)              Zn(s) + 𝐶𝑢2+(aq) 

úoHq;a úÉfPaoH fldaIhla f,i l%shd lrhs'  

 

fldaI wxlkh  

 .e,ajdks fldaIhla ksrEmKh lsÍfï§ f,dayh iy úoHq;a úÉfPaoHh isria brlska fjka lrhs'  

 úoHq;a úÉfPaoH fol ,jK fia;=jlska iïnkaO lr we;akï isria bß folla u.ska th ksrEmKh 

lrhs'  

 fldaIfha TlaislrKh isÿjk wefkdavh jï miska o TlaisyrKh isÿ jk lef;davh ol=Kq miska 

o igyka lrhs'  

 l,dm folla isria brlska "  " fjka lrhs'  

 bf,lafg%dav fol w;r øj ikaê úNjhla we;s  wjia:dfõ§ isria lv brla "  "  u.ska bf,lafg%dav  

fol fjka lrhs'  

 ish¨ m%fNao j, fN!;sl wjia:dj ±laùu wksjd¾Hh jk w;r idkaøKh" mSvkh" WIaK;ajh" jeks 

;;a;aj okafka kï tajdo ta iu. ±laúh hq;=h' 

 

 veksfh,a fldaIh  

Zn(s)  𝑍𝑛2+(aq, 1.0 mol 𝑑𝑚−3 𝐶𝑢2+(aq, 1.0 mol 𝑑𝑚−3) Cu(s)  
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 iïu; yhsârcka bf,lafg%davh yd Mg bf,lafg%davh u.ska  iEfok 

fldaIh  

Mg(s)  𝑀𝑔2+(aq, 1.0 mol 𝑑𝑚−3)  𝐻+(aq, 1.0 mol 𝑑𝑚−3)  𝐻2(g)  Pt(s)  

 

 bf,lafg%dav folgu fmdÿ úoHQ;a úÉfPaoH f,i HCl fhdod we;s úg 

iïu; yhsârcka bf,lafg%davh yd Ag/AgCl/ 𝑪𝒍− u.ska iEfok fldaIh  

Pt(s) 𝐻2(g)  𝐻+(aq, 1.0 mol 𝑑𝑚−3)  

 

iïu; wxlkhg ,shk ,o fldaIhl úoHQ;a .dul n,h (emf)  

 .e,ajdks fldaIhl bf,lafg%dav folla w;r úNj wka;rh fldaI úNjhhs'  

 fldaIhl úoHq;a .dul n,h hkq fldaIh ;=,ska úoHq;a Odrdjla .,d fkdhk úg tys w.% yryd 

úNj wka;rhhs'  

 úoHq;a .dul n,h fldaIh iE§ we;s bf,lafg%dav foflys bf,lafg%dav úNjhkaf.a wka;rhg 

iudk fõ'  

 fldaIh IUPAC wxlkhg wkqj ksrEmKh l< úg ol=Kq mi bf,lafg%davfha bf,lafg%dav 

úNjfhka jï mi bf,lafg%davfha bf,lafg%dav úNjh wvq l< úg úoHq;a .dul n,h ,efí'  

 

𝑬𝑪𝒆𝒍𝒍 = 𝑬𝑹𝑯𝑺 - 𝑬𝑳𝑯𝑺 

 

𝑬𝑪𝒆𝒍𝒍 = 𝑬𝒄𝒂𝒕𝒉𝒐𝒅𝒆 −  𝑬𝒂𝒏𝒐𝒅𝒆  

 

veksfh,a fldaIfha úoHQ;a .dul n,h fiùu  

𝑬𝑪𝒆𝒍𝒍  = 𝑬𝒄𝒂𝒕𝒉𝒐𝒅𝒆 - 𝑬𝒂𝒏𝒐𝒅𝒆  

𝑬𝑪𝒆𝒍𝒍  =   𝑬𝑪𝒖𝟐+(𝒂𝒒) 𝑪𝒖(𝒔) - 𝑬𝒁𝒏𝟐+(𝒂𝒒) 𝒁𝒏(𝒔) 

𝑬𝑪𝒆𝒍𝒍  = 0.34 V - (-0.76 V)  

𝑬𝑪𝒆𝒍𝒍   = +1.10 V 

 lsishï úoHQ;a ridhksl fldaIhl úoHQ;a .dul n,h (+) w.hla kï fldaI m%;sl%shdj ol=Kg 

iajhxisoaO fõ' tkï tu fldaI m%;sl%shdfõ ∆𝐺𝜃 < 0 fõ'  

 

úoHq;a .dul n,h flfrys n,mdk idOl  

(1) WIaK;ajh  (2)    bf,lafg%dav j¾.h  

(3)  úoHq;a úÉfPaoHfha iajNdjh  (4)    úoHq;a úÉfPaoHfha idkaøKh  

(5)  jdhqfõ mSvkh  
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úoHq;a .dul n,h bf,lafg%davfha j¾.M,h fyda bf,lafg%dav fol w;r ÿr u; r|d fkdmj;S'  

 

úúO úoHq;a ridhksl fldaI j¾.  

(1) .e,ajdks fldaI yd úoHq;a úÉfPaok fldaI  

(2) m%d:ñl fldaI yd oaú;Shsl fldaI  

m%d:ñl fldaI :- úÿ,sh iemhSu u.ska fldaI m%;sl%shdj miq mig isÿ l< fkdyels tkï kej; 

wdfrdamKh l< fkdyels fldaI m%d:ñl fldaI f,i y÷kajhs'  

Wod :- f,la,dkaÉ fldaIh (a)  

          veksfh,a fldaIh (b)  

 

  

      

oaú;Shsl fldaI :- úÿ,sh iemhSu u.ska fldaI l%shdj miq mig isÿ l< yels tkï kej; 

wdfrdamKh l< yels fldaI oaú;Shsl fldaI f,i y÷kajhs' Wod :- f,â 

welshqïf,agrh (a)  

 

 

 

 

 

 

 

 

 

 

 

 

 

f,â welshqñf,agrfha o< 
igyk  

f,â welshqñf,agrh 

jdKscuh f,â 
welshqñf,agrh ^ld¾ negßh& 

wï, tl;= 
lsÍu i|yd jQ 
újrh  

mßjdrl  

Zn bf,lafg%davh 

ldnka 
bf,lafg%davh 

𝑀𝑛𝑂2, ldnka 
"𝑁𝐻4𝐶𝑙" HCl  
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úúO j¾.j, úoHq;a ridhksl fldaI i|yd idrdxYh  

 

 

 

 

 

 

 

 

 

 

 

úoHQ;a ridhksl fldaIh  idudkH f,la,dkaÉ 

fldaIh ^m%d:ñl 

fldaIh&  

veksfh,a fldaIh 

^m%d:ñl fldaIh& 

f,â 

welshqñf,agrh 

^oaj;Shsl fldaIh&  

úoHq;a úÉfÉoHh 𝑁𝐻4𝐶𝑙/ 𝑍𝑛𝐶𝑙2 𝑍𝑛𝑆𝑂4(𝑎𝑞)

/ 𝐶𝑢𝑆𝑂4(𝑎𝑞) 

Dill 𝐻2𝑆𝑂4 

Ok w.%h  C/𝑀𝑛𝑂2 Cu 𝑃𝑏𝑂2 

iDK w.%h  Zn Zn Pb 

Ok w.%fha m%;sl%shdj  

^lef;dv m%;sl%shdj& 

2𝑁𝐻4
+(aq) +  

2𝑀𝑛𝑂2(s) + 2e 

𝑀𝑛2𝑂2(𝑠)+ 

𝐻2𝑂(𝑙) + 2𝑁𝐻3(𝑔) 

𝐶𝑢2+(𝑎𝑞) + 2𝑒 

Cu(s) 

^úi¾ckfha§&  

𝑃𝑏𝑂2(s) + 4𝐻+(aq) 

+ 𝑆𝑂4
2−(aq) + 2e  

Pb𝑆𝑂4(s) + 

2𝐻2𝑂(𝑙) 

iDK w.%fha m%;sl%shdj  

^wefkdav l%shdj& 

Zn(s)  𝑍𝑛2+(𝑎𝑞)+ 

2e 

Zn(s)  𝑍𝑛2++ 2e ^úi¾ckfha§&  

Pb(s) + 𝑆𝑂4
2−(aq) 

 𝑃𝑏𝑆𝑂4(𝑎𝑞) + 

2e  

^úi¾ckfha§&  

𝑃𝑏𝑂2(𝑠) + 4 

𝐻+(aq) + Pb(s)  

2 𝑃𝑏𝑆𝑂4 (s) + 

2𝐻2𝑂(𝑙) 

fldaI m%;sl%shdj  

 

Zn(s) + 2𝑁𝐻4
+(aq) + 2 

𝑀𝑛𝑂2(s)  𝑍𝑛2+(aq) 

+ 𝑀𝑛2𝑂3(s) + 𝐻2𝑂(𝑙) 

+ 2𝑁𝐻3(𝑔) 

Zn(s) + 𝐶𝑢2+(aq) 

 𝑍𝑛2+(aq) + 

Cu(s) 
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úoHQ;a úÉfPaokh  

úoHQ;a úÉfPaokh hkq :- ú,Sk øjhla fyda WÑ; ødjKhl Èh lrk ,o øjHhla fyda ;=<ska ir, 

úoHq;a  Odrdjla .uka lrùfï l%shdj,shhs' fuys m%;sM,hla f,i bf,lafg%dav 

wi, ridhksl m%;sl%shd isÿ ùu yd ñY%Khla fjka lsÍu isÿ fõ'  

úoHq;a úÉfPaokfha uQ,O¾u  

(1) tla tla bf,lafg%davfha§ whK - bf,lafg%dak w¾O m%;sl%shdjla isÿ fõ'  

(2) iuia: m%;sl%shdj TlaislrK - TlaisyrK m%;sl%shdjls'  

(3) TlaislrKh isÿjk w.%h wefkdavho TlaisyrKh isÿjk w.%h lef;davho fõ'  

(4) ndysr úÿ,s iemhqfï (+) w.%h iïnkaO bf,lafg%davh Ok bf,lafg%davhhs'  

 

                             Ok bf,lafg%davh  

                                wefkdavh  

                                TlaislrKh  

ìysr úÿ,s iemhqfï (-) w.%h iïnkaO bf,lafg%davh iDK bf,lafg%davhhs'  

                             iDK bf,lafg%davh  

                                 lef;davh  

                                 TlaisyrKh  

 

(5) ødjKfha wvx.= Ok wdfrdams; whK iDK bf,lafg%davh u.ska wdl¾IKh lrkq ,nhs' iDK 

wdfrdams; whK Ok bf,lafg%davh u.ska wdl¾IKh lrkq ,nhs'  

(6) imhk ;;aj hgf;a§ wod, whK j,g m%uqL;ajh foñka udOHfha we;s úúO m%fNao TlaislrKhg 

fyda TlaisyrKhg ,lafõ'  

c,h úoHq;a úÉfPaokh - ksIal%Sh bf,lafg%dav (Pt/C) 

 c,h ia:dhs ridhksl øjHhla ksid idudkH jdhqf.da,Sh ;;a;aj hgf;a§ úoHQ;a úÉfPaokh ùu 

iajhxisoaO fkdfõ' ndysr úoHq;a Yla;shla ,nd §fuka isÿ fõ'  

 

 

 

 

 

 

 

+ 

- 

𝐻2 𝐻2 

lelEreï k,h 

 Pt lïìh$ldnka   Pt lïìh$ldnka  

  ;kql 𝐻2𝑆𝑂4 

  ^ 0.1 mol 𝑑𝑚−3) 

- + 
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 c,fha 𝐻+ whK idkaøKh uola  jeä lsrSug ;kql 𝐻2𝑆𝑂4 tl;= lrkq ,efí' kuq;a tys 

idkaøKh u.ska n,h we;s flf¾'  

 ldnka /Pt ksIal%Sh bf,lafg%dav fõ'  

wefkdavfha§ (+) : T' lrKh  

 2𝐻2𝑂(𝑙)           𝑂2(𝑔) +  4𝐻+(aq) + 4𝑒− 

lef;davfha§ (-) : T' yrKh  

 4𝐻+(aq) + 4𝑒−           2 𝐻2(𝑔) 

iuia; l%shdj 2 𝐻2𝑂(𝑙)            2𝐻2(g) + 𝑂2(g)  

𝑪𝒖𝑺𝑶𝟒 ødjKhla úoHQ;a úÉfPaokh lsÍu  
 (Cu bf,lafg%dav iu.)  

  

 

 

 

 

 

 

 

 

 

 

wefkdavh (+) T' lrKh     Cu(s)             𝐶𝑢2+(𝑎𝑞) + 2e 

lef;davh (-) T' yrKh      𝐶𝑢2+(aq)+2e          Cu(s) 

 

 wefkdavh T' lrKh fjñka ødjK.; fõ'  

wefkdavh Èhfõ' ialkaOh wvq fõ'   

 lef;davh T' yrKh fjñka ;j ;j;a Cu(s) ;ekam;a lr .kS' ialkaOh jeäfõ'  

fuu l%ufha Ndú;  

 Cu f,dayh msßmyÿ lsÍu - Cu bf,lafg%dav fhdod 𝐶𝑢𝑆𝑂4 ødjKhla úoHq;a úÉfPaokh lsÍfuka  

 Cu ksiaidrKh lrkafka f,damia ldnka iu.  m%;sl%shd lrùfuks' fuu Cu wmøjH iu. ñY%j 

mj;S' ixY=oaO Cu ,nd .ekSug wmsßisÿ Cu (+) wefkdavh f,i Ndú;d lr 𝐶𝑢𝑆𝑂4 c,Sh ødjKhla 

úoHq;a úÉfPaokh lrhs'  

 

 

9V 

+ - wefkdavh lef;davh 

𝐶𝑢𝑆𝑂4 ødjKh  

Cu bf,lafg%dav 
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𝑪𝒖𝑺𝑶𝟒 c,Sh ødjKhla úoHq;a úÉfPaokh lsÍu'  

^ksYal%Sh bf,lafg%dav fhdod& 

 

 

 

 

 

 wefkdavh (+) wi,ska 𝑂2 jdhqj ksoyia fõ'  

T'lrkh  

2𝐻2𝑂(𝑙)          𝑂2(g) + 4𝐻+(aq) + 4𝑒− 

 lef;davh (-) lef;davh u; Cu ;ekam;a fõ'  

T' yrKh  

𝐶𝑢2+(aq) + 2𝑒−          Cu(s)  

 iuia: l%shdj  2𝐶𝑢2+(aq) + 2𝐻2O(l)           𝑂2(g) + 4𝐻+(aq) + Cu(s) 

 T' yrK úNjhka  

𝐶𝑢2+(aq)     + 0.34 V  

𝐻+(aq)         0.00 V  

 

 Ok bf,lafg%davh / wefkdavh fj; 𝑂𝐻− fyda 𝑆𝑂4
2− wdl¾IKh fõ' kuq;a T' lrKh ùug wvq 

Ok  úNjhla  wjYH jkafka 𝑂𝐻− j,gh' tneúka wefkdavfha§ c,h T' lrKh fjñka 𝑂2 

jdhqj msg lrhs'  

NaCl(aq) ødjKhla úoHq;a úÉfPaokh lsÍu  

^ksIal%Sh bf,lafg%dav fhdod&  

 

 

 

 

 

 

 

 

 

 

T' lrK úNjhka  

𝐻2𝑂     + 1.23 V 

𝑆𝑂4
2−    + 2.05 V 

 

+  -  wefkdavh  lef;davh 

𝑂2 

𝑆𝑂4
2− 𝑂2 𝑂2 

𝐻+/𝐶𝑢2+/𝑂𝐻− 

Pt fyda ñksrka bf,lafg%dav 

𝐶𝑢𝑆𝑂4(aq) 

+  -  wefkdavh  lef;davh 

𝑁𝑎+/𝐻+/𝑂𝐻− 

ksIal%Sh bf,lafg%dav 

NaCl(aq) 

^T'lrK& ^T'yrK& 
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 ;rÕldÍ m%;sl%shd j, iïu; T' yrK úNj ixikaokh u.ska wjidk M, mqfrdal:kh l< 

yelsh'  

(-) lef;davfha§ isÿúh yels TlaisyrK m%;sl%shd  

2𝐻+(aq) + 2e          𝐻2(g)                                               𝐸0 = 0.00 V             (1) 

^myiqhs&   2 𝐻2𝑂(𝑙) + 2e             𝐻2(𝑔) + 2𝑂𝐻−(aq)   𝐸0 = -0.83 V            (2)  

𝑁𝑎+ (aq) + e                  Na(s)                                        𝐸0 = -2.71 V            (3)   

 

(1) l%shdj :- 

iïu; T' yrK úNjh ie,l+ úg (1) m%;sl%shdj  isÿùfï keUqre;dj jeäh' kuq;a ta i|yd 

iïu; ;;a;aj wjYH fõ'  fuys§ 𝐻+   idkaøKh o b;d wvq h' tneúka idudkH ;;a;aj 

hgf;a§ (1) isÿ fkdfõ'  

(2) l%shdj :- 

fuys§ isÿ ùug keUqre;djh jeäu m%;sl%shdj fuhhs' tkï c,h T' yrKh ù 𝐻2 (g) yd 

𝑂𝐻−(aq) ,nd fohs'  

(3) l%shdj :-  

by< iDK úNjhla mj;S' tneúka 𝑁𝑎+(aq) T' yrKh  ùug wmyiqh'  

 

(+) wefkdavfha§ isÿúh yels TlaislrK m%;sl%shd  

 2 𝐶𝑙−(aq)           𝐶𝑙2(𝑔) + 2e                    (4) 

^myiqhs&   2 𝐻2𝑂(𝑙)          𝑂2(𝑔) + 4𝐻+(𝑎𝑞) + 4𝑒                (5) 

tajdfha iïu; T' yrK úNjhka  

𝐶𝑙2(𝑔) + 2e               2𝐶𝑙−(aq)                            𝐸0 = + 1.36 V  

𝑂2(𝑔) + 4 𝐻+(𝑎𝑞) + 4e               2𝐻2𝑂(𝑙)         𝐸0 = + 1.23 V  

𝐸0 ys + w.h jeäjk úg T' yrK m%;sl%shdj myiq fõ'  

𝐸0 + w.h  T' yrKh  myiq fõ'  

 (4) m%;sl%shdfõ T' lrKh wmyiq fõ'  

  (5)  m%;sl%shdfõ T' lrKh myiq fõ'  

 kuq;a mÍlaIKh isÿ lrk úg msgjkafka 𝑂2 fkdj 𝐶𝑙2 jdhqjhs'  

fuhg fya;=j m%;sl%shdj isÿùu i|yd iemhsh hq;= kshu úNjh iuyr úg tys iïu; 

T' yrK úNjhg  jvd jeä ùuhs' fuf,i iemhsh hq;= wu;r úNjh wêfjda,aàh;djh  

(Overpotential) f,i ye|skafõ'  

 

T' yrK úNjh  + wêfjda,aàh;djh = iemhsh hq;= úNjh   

 T' yrK úNjh < iemhsh hq;= úNjh  

wêfjda,aàh;djh (4) l%shdfõ fjda,aàh;djh < (5) l%shdfõ wêfjda,aàh;djh   
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 𝐶𝑙2 jdhqj msg fõ'  

 (4) m%;sl%shdj (5) m%;sl%shdjg idfmalaIj wvq úNjhla  hgf;a isÿfõ'  

 

 NaCl c,Sh ødjKhla ksIal%Sh bf,lafg%dav fhdod úoHq;a úÉfPaokh l< úg"  

(+) wefkdavh T' lrKh      2 𝐶𝑙−(aq)           𝐶𝑙2(𝑔) + 2e  

(-) lef;davh T' yrKh       2𝐻2𝑂(𝑙) + 2e          𝐻2(𝑔) + 2 𝑂𝐻−(aq)  

 

iuia: l%shdj              2𝐶𝑙−(aq) + 2𝐻2O(l)           𝐶𝑙2(g) + 𝐻2(g) + 2𝑂𝐻−(aq) 

 

 

ú,Sk NaCl ødjKhla úoHQ;a úÉfPaokh lsÍu  

^ksIal%Sh bf,lafg%dav fhdod&  

 >k NaCl úoHQ;h ikakhkh fkdlrhs' ^ip, whK fkdue;s ksid&  

 ú,Sk NaCl ^øjdxlh jvd by< WIaK;ajhlg r;a lsÍfuka ,nd .kakd > 801 0C ) ip, whK  

orhs'  

(+) wefkdavh ^T'lrKh&       2𝐶𝑙−(l)            𝐶𝑙2(g) + 2e  

(-) lef;davh ^T' yrKh&      𝑁𝑎+ (l) + e            Na(l)  

iuia: l%shdj                   2𝐶𝑙−+ 2 𝑁𝑎+(𝑙)             𝐶𝑙2(𝑔) + 2Na(s)  

 

 iuia: m%;sl%shdj isÿúu i|yd iemhsh hq;= wju fjda,aàh;djh 4.07 V ls'  

 kuq;a m%;sl%shdj m%dfhda.slj isÿ lsÍfï§ wêfjda,aàh;djh fya;=fjka by< fjda,aàh;djhla ,nd 

Èh hq;=h' 

 NaCl øjh vjqkaia fldaIh ;=<§ úoHq;a úÉfPaokh lsÍfuka ld¾ñlj Na(s) ksiaidrKh lrhs'  
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úoHq;a úÉfPaokh i|yd merfâ kshu  

m<uq kshuh :-  

úoHq;a úÉfPaokhl§ úoHq;h u.ska bf,lafg%davhla wi, isÿjk ridhksl m%;sl%shdfõ m%udKh  úoHQ;a 

úÉfPaoHh ^ú,Sk øjh$ødjKh& ;=<ska .e¨ úoHq;a m%udKhg wkqf,dauj iudkqmd;sl fõ'  

fojk kshuh :-  

úoHq;a úÉfPaokhl§ úoHq;a úÉfPaoH ødjKhla ;=<ska tlu úoHQ;a m%udKhla heùfï§ uqla; jk úúO 

øjH j,  m%udKhka ta ta øjH j, ridhksl iul ialkaO j,g iudkqmd;sl fõ'   

 

ridhksl iul 
ialkaOh        =  

 

 

.,d .sh úoHq;a wdfrdamK m%udKh  Q  = IT  

 

 

Q = .,d .sh úoHQ;a wdfrdamK m%udKh  

I  = .,d .sh Odrdj  

t  = ld,h  

 

 

 

 bf,lafg%dak 1 l wdfrdamKh       = 1.6021 × 10−19 C  

 bf,lafg%dak 1 mol l wdfrdamKh  = 1. 6021 × 10−19 C × 6.02 × 1023  𝑚𝑜𝑙−1  

                                                     = 96485 C 𝑚𝑜𝑙−1 

 

 96485   C 𝒎𝒐𝒍−𝟏         1F          *erfâ ksh;h  

 

 

f,dayfha mrudKql ialkaOh  
legdhk TlaisyrKhg wjYH bf,lafg%dak 
ixLHdj   

I  -  A kï  

t  - s kï  

Q ys tall C fõ' ^l+f,daï fõ&  

1 C  = 1 A × 1 S 
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my; bf,lafg%dav m%;sl%shd i,luq'  

𝐴𝑔+ (aq) + e              Ag(s) 

𝑀𝑔2+(aq) + 2e            Mg(s) 

𝐴𝑙3+(aq) + 3e            Al(s) 

 𝐴𝑔+ whk tla ujq,hla i|yd bf,lafg%dak 1 mol o (1F)  

 𝑀𝑔2+ whK tla ujq,hla i\yd bf,lafg%dak 2 mol o (2F)  

 𝐴𝑙3+ whK tla ujq,hla i|yd bf,lafg%dak 3 mol o (3F) wjYH fõ'  

 

 úoHq;a úÉfPaok fldaIhl wefkdavfha§ yd lef;davfha§  iEfok M,odj okakd ld,dka;rhla 

;=,§ fldaIh ;=<ska .,d .sh úsoHq;a Odrdjg wkqrEm fõ'  
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