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Zwor ivmvqwbK †Kvl 
Electrochemical cell 

 
f‚wgKv 

we ỳ¨‡Zi e¨envi Avgv‡`i ˆ`bw›`b Rxe‡b Acwinvh©| cÖwZw`‡bi e¨eüZ ª̀e¨vw` †hgb UP©, †iwWI, Nwo 
BZ¨vw`‡Z †h we ỳ¨r e¨eüZ nq Zvi Drm n‡jv Avgv‡`i AwZ cwiwPZ e¨vUvix| GB e¨vUvix Avm‡j GKwU 
¶z ª̀vKvi Zwor ivmvqwbK †Kvl †hLv‡b ivmvqwbK wewµqvi `iæb we ỳ¨r ˆZix nq| G ai‡bi e¨vUvix 
me©cÖ_g ˆZix K‡ib ˆeÁvwbK †fvëv (Alessandro Volta) 
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cvV 1  Zwor ivmvqwbK †Kvl (Electrochemical cell) 
 

D‡Ïk¨ 
G cvV †k‡l 
● Zwor ivmvqwbK †Kvl wK Zv Rvbv hv‡e| 
● Aa©‡Kvl wewµqv †jLv m¤¢e n‡e| 
 

12.1 Zwor ivmvqwbK †Kv‡li MVb 
Zwor ivmvqwbK †Kvl Ggb GKwU e¨e ’̄v †hLv‡b ỳÔwU B‡jK‡UªvW Avq‡b wbgw¾Z _v‡K Ges ivmvqwbK 
wewµqvi `iæb B‡jKUª‡bi Drcv`b ev †kvlb N‡U| 
†h Zwor ivmvqwbK †Kv‡l ¯̂Z:ù‚Z© ivmvqwbK wewµqvi `iæb we ỳ¨r ev B‡jKUª‡bi cÖevn N‡U Zv‡K 
†fvëvBK (Voltaic) ev M¨vjfvwbK (Galvanic) †Kvl e‡j| 
†h me †Kv‡l evB‡ii †Kvb Drm †_‡K ‰e ỳ¨wZK kw³ e¨envi K‡i †Kv‡li Af¨šÍ‡i ivmvqwbK cwieZ©b 
NUv‡bv nq Zv‡`i‡K B‡jK‡UªvjvBwUK †Kvl ev Zwor we‡kølY †Kvl e‡j| 
ˆeÁvwbK †fvëv (1800 L„:) me©cÖ_g †`Lvb †h ỳÔwU wfbœ avZzi cvZ‡K GKwU Zij cwievnx‡Z AvswkK 
wbgw¾Z K‡i cvZ ỳwUi Dc‡ii w`‡K Zvi w`‡q mshy³ Ki‡j we ỳ¨Z cÖevwnZ nq| GB Z‡_¨i Dci wfwË 
K‡i W¨vwb‡qj (1836 L„:) GKwU e¨vUvix ev †Kvl ˆZix K‡ib| GKwU wR‡¼i cvZ‡K wR‡¼i je‡Yi ª̀e‡Y  

(Zn++ ) I GKwU Kcvi ev Zvgvi cvZ‡K Kcv‡ii je‡Yi ª̀e‡Y (Cu++ ) AvswkK wbgw¾Z †i‡L Dci 
w`K w`‡q GKwU Zvi ms‡hvM Ki‡j GKwU ivmvqwbK †Kvl ˆZix nq Ges Zv‡ii wfZi w`‡q we ỳ¨r cÖevwnZ 
n‡Z †`Lv hvq (wPÎ 12.1)| 

 

wPÎ 12.1: Zwor ivmvqwbK †Kvl 

ª̀eY ỳwU‡K GKwU wQ ª̀hy³ wmivwg‡Ki cÖvPxi w`‡q Avjv`v ivLv nq| Gfv‡e Avjv`v Kivq ª̀eY ỳwUi 
mivmwi wgkªY N‡U bv Z‡e G‡`i g‡a¨ ms‡hvM _v‡K| Zwor ivmvqwbK †Kv‡l e¨eüZ avZz ỳwUi g‡a¨ 
†hwUi B‡jKUªb †Q‡o †`evi cÖeYZv †ewk †mwU RvwiZ n‡q ª̀e‡Y P‡j hvq Ges avZz cvZwU‡Z FbvZœK 
PvR© ev B‡jKUªb Rgv n‡Z _v‡K| wR‡¼i G †¶‡Î Kcv‡ii †P‡q Zzjbvg~jKfv‡e B‡jKUªb †Q‡o †`evi 

cÖeYZv †ekx nIqvq †m Zn++  Avqb wn‡m‡e ª̀e‡Y P‡j hvq Ges wR‡¼i cvZwU FYvZœK PvR©hy³ nq| 

Zv‡ii wfZi w`‡q B‡jKUªb wR‡¼i cvZ †_‡K Kcvi cv‡Zi w`‡K hvq Ges ª̀e‡Yi Cu++  Avq‡bi mv‡_ 
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hy³ n‡q Kcvi avZz ˆZix K‡i| avZe Kcvi cv‡Z Rgv n‡Z _v‡K| Zwor †Kv‡l RviY-weRvi‡Yi gva¨‡g 
GKwU cvZ †_‡K B‡jKUªb gy³ n‡q Zv‡ii wfZi w`‡q cÖevwnZ n‡q Ab¨ cv‡Z †kvwlZ nq| GB B‡jKUªb 
cÖevnB we ỳ¨Z cÖevn| Zv‡ii †h †Kvb As‡k GKwU evj¦ ms‡hvM Ki‡j evj¦wU R¡‡j DV‡e Ges we ỳ¨r 
cÖev‡ni cÖgvY †`‡e| Zwor †Kv‡li g‡a¨ GKwU avZz cvZ I †mB avZz Avq‡bi MVb‡K GKwU Aa©‡Kvl ev 

half cell ejv nq| †hgb GLv‡b Zn|Zn++  I  Cu|Cu++  G ỳwUi cÖ‡Z¨‡K GKwU Aa©‡Kvl| ZworØv‡i 
msNwUZ wewµqv‡K Aa©‡Kvl wewµqv ejv nq| 
G‡¶‡Î Aa©‡Kvl wewµqv¸wj n‡jv- 

  Zn(s) → Zn
++

  + 2e
−

 (RviY wewµqv) 

  Cu
++

  + 2e
−

 → Cu (weRviY wewµqv) 

†Kvl wewµqv : Zn(s) + Cu
++  → Zn++ + Cu(s) 

msÁvbymv‡i †h avZe cv‡Z avZz ev †Kvb Avqb B‡jKUªb †Q‡o †`q Zv‡K FYvZœK ZworØvi ev G¨v‡bvW 
e‡j Ab¨w`‡K †h ZworØv‡i ivmvqwbK wewµqvi gva¨‡g B‡jKUªb †kvwlZ nq Zv‡K abvZœK ZworØvi ev 
K¨v‡_vW e‡j| ỳwU Aa©‡Kvl‡K GKwÎZ K‡i GKwU ivmvqwbK †Kvl ˆZix Kiv hvq| Aa©‡Kvl¸wji ª̀eY 
ỳwUi g‡a¨ Ggbfv‡e ms‡hvM m„wó Kiv nq hv‡Z Zv‡`i g‡a¨ Avqb PjvPj Ki‡Z cv‡i wKšÍz mivmwi wgkªY 

N‡U bv| mwQ ª̀ wmivwgK cÖvPxi w`‡q Aa©‡Kvl¸wji ª̀eY¸wji g‡a¨ ms‡hvM m„wó Kivi K_v Avgiv Av‡MB 
†R‡bwQ| wmivwgK cÖvPx‡ii cwie‡Z© GKwU jeY †mZz ev Salt bridgeI e¨envi Kiv hvq| Salt bridge ev 
jeY †mZz GKwU †Rj (gel) Gi g‡a¨ Aew ’̄Z B‡jK‡UªvjvBU hv †fvëvBK †Kvl‡K mshy³ K‡i wKšÍz 
ª̀e‡Yi mivmwi wgkªY NU‡Z †`q bv| 

 

wPÎ 12.2: K¨vWwgqvg I wmjfvi ZworØvi w`‡q ˆZix †fvëvBK †Kvl 
 

GKwU Zwor ivmvqwbK †Kv‡l ỳwU Aa©‡Kvl _v‡K; GKwU Aa©‡Kv‡l RviY wewµqv I AciwU‡Z weRviY 
wewµqv N‡U| 
 

jeY †mZz (Salt bridge) 

GKwU Zwor †Kv‡l ỳwU Zwor we‡køl¨ ª̀eY hw` ci¯ú‡ii ms¯ú‡k© _v‡K ZLb ZijØ‡qi ms‡hvM ’̄‡j GK 
cÖKvi wefe m„wó nq| G‡K Zij ms‡hvM wefe e‡j| Gi d‡j †Kv‡li Zwor PvjK ej n«vm cvq| myZivs 
†Kv‡li wefe wbf©yjfv‡e cwigv‡ci Rb¨ Zij ms‡hvM wefe ỳi Kiv cÖ‡qvRb| mvaviYZ: †Kv‡li ỳwU 
ZworØvi I Zwor we‡køl¨ ª̀eY‡K ỳwU wfbœ cv‡Î wb‡q cvÎ ỳwUi ª̀eY‡K jeY †mZz Øviv c‡iv¶fv‡e 
ms‡hvM Ki‡j Zij ms‡hvM wefe n«vm cvq| 
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wPÎ-12.3: Zwor †Kv‡l e¨eüZ jeY †mZz 

 
mvaviY KCl ev KNO3 ev NH4NO3 je‡Yi m¤ú„³ ª̀e‡Y mvgvb¨ cwigvY A¨vMvi wgwkªZ K‡i Mig 
Ae ’̄vq GKwU U AvK…wZi KvPb‡j fwZ© Kiv nq| AZ:ci kxZj n‡j bjwUi g‡a¨ ª̀eY †Rwji gZ R‡g 
hvq| A¨vMvi g¨vMvi wgwkªZ Giƒc m¤ú„³ ª̀eY fwZ© U AvK…wZi wUDe‡K jeY †mZz e‡j| jeY †mZzi Dfq 
gyL Zzjv w`‡q eÜ K‡i ỳB cÖvšÍ c„_K ỳwU cv‡Î ivLv ª̀e‡Y Wzwe‡q ivLv nq| Gi d‡j ZijØ‡qi g‡a¨ 
mivmwi ms‡hvM Gov‡bv hvq Ges m¤ú~Y© †Kv‡l ˆe ỳ¨wZK ms‡hvM ’̄vwcZ nq| 
 

jeY †mZzi f‚wgKv: jeY †mZzi je‡Yi Avqb¸‡jv Zwor we‡køl¨ †Kv‡li Dfq Aa©‡Kv‡li ª̀e‡Y e¨vcb 
cÖwµqvi gva¨‡g PjvPj K‡i| Avqb¸‡jv ª̀e‡Yi mv‡_ †Kvb cÖKvi ivmvqwbK wewµqv K‡ibv| RviY 
Aa©‡Kv‡l Drcbœ abvZœK Avqb e„w× †c‡j jeY †mZz n‡Z FbvZœK Avqb e¨cb cÖwµqvq ª̀e‡Y cÖ‡ek K‡i 
Pv‡R©i fvimvg¨ i¶v K‡i| GKBfv‡e weRviY Aa©‡Kv‡l FbvZœK Avqb e„w× †c‡j jeY †mZz n‡Z abvZœK 
Avqb e¨cb cÖwµqvq ª̀e‡Y cÖ‡ek K‡i Pv‡R©i fvimvg¨ i¶v K‡i| d‡j Dfq Aa©‡Kv‡li ª̀e‡Y Zwor 
wbi‡c¶Zv eRvq _v‡K| jeY †mZz bv _vK‡j RviY Aa©‡Kvl I weRviY Aa©‡Kv‡l abvZœK I FbvZœK 
Pv‡R©i msL¨v e„w× †c‡q RviY-weRviY wµqv evavMÖ ’̄ nq Ges we ỳ¨r cÖevn eÜ n‡q hvq| 
 
 
cv‡VvËi g~j¨vqb 
mwVK DË‡i wUK wPý (√) w`b| 

1|  Zwor ivmvqwbK †Kv‡li †h ZworØv‡i RviY wewµqv N‡U Zv‡K  
(i) G¨v‡bvW   
(ii) K¨v‡_vW e‡j| 

2|  †h ZworØvi †_‡K B‡jKUªb MÖnY K‡i avZz PvR©gy³ nq †mwU  
K) FbvZœK ZworØvi   
L)abvZœK ZworØvi 

3|  jeb †mZz-  
K) GKwU wmivwg‡Ki cÖvPxi   
L) †R‡j Aew ’̄Z B‡jK‡UªvjvBU 

jeY †mZz 

K¨v‡jv‡gj 
ZworØvi 

ZworØvi 
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cvV 2 RviY-weRviY cÖwµqv I ZworØvi wefe 
 
D‡Ïk¨ 
G cvV †k‡l 
● Zwor ivmvqwbK †Kv‡li RviY-weRviY wewµqv¸wj †jLv Ges ZworØvi wefe wK Zv Rvbv hv‡e| 
● Zwor †Kvl Dc ’̄vc‡bi c×wZmg~n Rvbv hv‡e| 
● †Kv‡li wefe MYbv Kiv hv‡e| 
● ivmvqwbK kw³ I ˆe ỳ¨wZK kw³i g‡a¨ m¤úK© Rvbv hv‡e| 
 
12.2.1 : ZworØvi wefe (Electrode potential) 
†Kvb avZz djK ev cvZ‡K †mB avZzi Avq‡bi †Kvb ª̀e‡Y Aa©wbgw¾Z ivL‡j djK †_‡K wKQy cwigvY 
avZz cigvYy AvqwbZ n‡q B‡jKUªb Z¨vM K‡i ª̀e‡Y P‡j hvq| cwiZ¨³ B‡jKUªb avZz dj‡K B‡jKUª‡bi 
AvwaK¨ m„wó K‡i avZz djKwU‡K FYvZœK PvR©hy³ K‡i| 

M(s) → M
n+

  + ne
−; avZzwU (M) G †¶‡Î RvwiZ nq| 

Zn(s) → Zn
2+

  + 2e
−

 RviY wewµqv 

Avevi ª̀e‡Yi avZz Avqb avZz djK †_‡K B‡jKUªb MÖnY K‡i cigvYy ˆZix K‡i| G‡Z djKwU‡Z 
B‡jKUª‡bi NvUwZ N‡U I GwU abvZœK PvR©hy³ nq Ges avZz AvqbwU weRvwiZ nq| 

M
n+

  + ne
−

 → M(s)  weRviY wewµqv 

Zn
2+

  + 2e
−

 → Zn(s) weRviY wewµqv 
avZz I avZz Avq‡bi GB wecixZgyLx ỳB wewµqvi `iæb GKwU mvg¨ve ’̄vi m„wó nq 

M(s)     Mn+
  + ne

−

 

ev avZzwU hw` wR¼ ev ` Í̄v nq Z‡e 

Zn(s)    Zn2+  + 2e− 

GKBfv‡e Ab¨vb¨ avZz I nvB‡Wªv‡Rb M¨vm G ai‡Yi wewµqv NUvq| nvB‡Wªv‡R‡bi †¶‡Î 
1

2
  H2(g)    H+  + e− 

avZz djK FbvZœK ev abvZœK wK ai‡bi PvR©cÖvß n‡e Zv wbf©i K‡i avZzwUi B‡jKUªb MÖnY I Z¨v‡Mi 
g‡a¨ †Kvb cÖwµqvwU †ewk mwµq ev ª̀æZ Zvi Dci| avZz I ª̀e‡Yi g‡a¨i mvg¨ve ’̄v wbf©i K‡i avZzwUi 
AvqwbZ nIqvi cÖeYZvi Dci, ª̀e‡Y avZz Avq‡bi Nb‡Z¡i Dci I ZvcgvÎvi Dci| 
Dc‡i DwjøwLZ Rvib-weRviY Dfq cÖwµqvi Rb¨B avZz I avZz Avq‡bi g‡a¨ GKwU kw³i D™¢e N‡U| 
G‡K ejv nq ZworØvi wefe ev Electrode potential. wfbœ ZworØvi wef‡ei ỳwU avZz‡K Zv‡`i wbR wbR 
Avq‡bi ª̀e‡Y AvswkK wbgw¾Z †i‡L hw` Dcwifv‡M GKwU Zvi w`‡q hy³ Kiv nq Ges ª̀eY ỳwUi g‡a¨ 
ms‡hvM m„wó Kiv nq Z‡e GKwU Zwor ivmvqwbK †Kvl ˆZix nq| †KvlwUi G¨v‡bvW ZworØv‡i RviY I 
K¨v‡_v‡W weRviY wewµqv N‡U| D`vniY ¯̂iƒc avZz ỳwU hw` wR¼ I Kcvi nq Z‡e- 
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A¨v‡bv‡W  Zn(s) →  Zn2+  + 2e−  RviY 

K¨v‡_v‡W  Cu
2+

(aq)  + 2e
−

 → Cu(s) weRviY 
A¨v‡bvW I ª̀e‡Yi ms‡hvM ’̄‡j B‡jKUªb Z¨v‡Mi cÖeYZvi d‡j GK cÖKvi kw³i D™¢e N‡U| G‡K A¨v‡bvW 
wefe [RviY wefe] e‡j| GKBfv‡e ª̀eY †_‡K K¨v‡_v‡W B‡jKUªb MÖn‡Yi cÖeYZvi d‡j K¨v‡_vW I 
ª̀e‡Yi ms‡hvM ’̄‡j †h kw³i D™¢e N‡U Zv‡K K¨v‡_vW wefe [weRviY wefe] e‡j| G Dfq wefe‡K 

mvavibfv‡e ZworØvi wefe e‡j| 

Zwor †Kv‡l A¨v‡bv‡Wi RviY wefe E
ox
 I K¨v‡_v‡Wi weRviY wefe E

red
 Gi mgwói Ki‡YB †Kv‡l 

Zworkw³i cÖevn N‡U A_©vr Zwor kw³ PvwjZ nq| ZvB G wefe‡K †Kv‡li ZworPvjK ej ev 
Electromotive Force (EMF) e‡j| G‡K ms‡¶‡c Ecell Øviv cÖKvk Kiv nq| 

A_©vr 
 

Ecell =  Eox + 

(A¨v‡bvW) 

Ered 

(K¨v‡_vW) 

Ab¨fv‡e, GKwU Zwor †Kv‡l ỳwU B‡jK‡Uªv‡Wi RviY wefe cv_©K¨‡K Zvi ZworPvjK ej ev EMF ev 
Ecell ejv nq| 

Avevi †Kvb Aa©‡Kv‡li RviY wefe = −  Aa©‡Kv‡li weRviY wefe 

∴ 

 

Ecell =  Eox     − 

(A¨v‡bvW) 

Eox 

(K¨v‡_vW) 

mv¤úªwZK Kv‡j Wvb B‡jK‡Uªv‡Wi weRviY wefe Ges evg B‡jK‡Uªv‡Wi weRviY wef‡ei cv_©K¨‡KB 
†Kv‡li Zwor PvjK ej ejv nq| 

GKBfv‡e Ecell =  Ered     − 

(K¨v‡_vW) 

Ered 

(A¨v‡bvW) 

D‡jøL¨ †h GKwU B‡jK‡Uªv‡Wi RviY wefe I weRviY wef‡ei gvb mgvb, Z‡e Zv‡`i wPý n‡e wecixZ| 

Zwor †Kv‡li wefe = RviY wefe (G¨v‡bvW) + weRviY wefe (K¨v‡_vW) 
ev, Zwor †Kv‡li wefe = G¨v‡bv‡Wi RviY wefe− K¨v‡_v‡Wi RviY wefe 
ev, Zwor †Kv‡li wefe = K¨v‡_v‡Wi weRviY wefe − G¨v‡bv‡Wi weRviY wefe 
 

12.2.2 †Kv‡li ZworPvjK ej (EMF) wbY©q 
†Kvb Zwor ivmvqwbK †Kv‡li ZworPvjK ej wewfbœfv‡e gvcv hvq| Z‡e me‡P‡q mnR c×wZ n‡”Q D”P 
cÖwZ‡iva m¤úbœ †fvëwgUvi e¨envi K‡i ZworPvjK ej gvcv| Zwor ivmvqwbK †Kv‡l GK B‡jK‡UªvW 
n‡Z Aci B‡jK‡Uªv‡W ZLbB ZworcÖevwnZ nq hLb D³ B‡jK‡UªvWØ‡qi wefe cv_©K¨ _v‡K| GB wefe 
cv_©K¨ hZ †ewk n‡e Zwor †Kv‡li ZworPvjK ejI ZZ AwaK n‡e| †Kv‡li B‡jK‡UªvWØ‡qi ms‡hvM 
Zv‡ii mv‡_ GKwU D”P cÖwZ‡iva m¤úbœ †fvëwgUvi †hvM K‡i H Zwor‡Kv‡li †gvU ZworPvjK ej ev 
EMF wbY©q Kiv hvq| 
 

12.2.3 Zwor‡Kvl Dc¯’vc‡bi c×wZ mg~n 
Zwor ivmvqwbK †Kvl‡K m‡¼‡Zi mvnv‡h¨ ms‡¶‡c eY©bv Kivi Rb¨ KZK¸wj wbqg I wP‡ýi e¨envi 
cÖPwjZ Av‡Q| Avgiv †m¸wj wb‡q GLv‡b Av‡jvPbv Kie| Avgiv Av‡MB †`‡LwQ wKfv‡e wR¼ I Kcvi 
Gi cvZ w`‡q GKwU Zwor ivmvqwbK †Kvl ˆZix nq| GB †KvlwU‡K wb‡Pi wPý w`‡q †jLv hvq- 
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 Zn(s) | Zn2+(aq)  | | Cu2+(aq)  | Cu(s) 

1| GLv‡b Zn(s) | Zn2+  GKwU Aa©‡Kvl I  

 Cu
2+

(aq)  | Cu(s) GKwU Aa©‡Kvl 
2| B‡jK‡UªvW I B‡jK‡UªvjvB‡Ui g‡a¨ GKwU Lvov wPý w`‡q avZz I avZz Avq‡bi g‡a¨ mvg¨ve ’̄v 

wb‡ ©̀wkZ nq| †hgb Zn(s) | Zn2+(aq)  ev H
2
(g) | H+(aq)  

 G¨v‡bvW ev RviY Aa©‡Kvl‡K me mgq evw`‡K †jLv nq| K¨v‡_vW ev weRviY Aa©‡Kvl‡K Wvbw`‡K 
†jLv nq| 

3| ỳwU Aa©‡Kvl‡K GKwU jeY †mZz w`‡q mshy³ Kiv nq hv ỳwU Lvov jvBb (| |) w`‡q †evSv‡bv nq| 

 Zn(s) | Zn2+(aq)  | | Cu2+(aq)  | Cu(s) 
G¨v‡bvW jeb †mZz K¨v‡_v‡W 

 Aa©‡Kv‡l RviY wewµqv msNwUZ n‡j cÖ_‡g B‡jK‡UªvW I c‡i B‡jK‡UªvjvBU †`Lv‡bv nq †hgb 

Zn(s) | Zn2+(aq)   
 weRviY wewµqv msNwUZ n‡jI cÖ_‡g B‡jK‡UªvjvBU I c‡i B‡jK†UªvW †`Lv‡bv nq †hgb- 

 Cu
2+

(aq)  | Cu(s) 
4| hw` Aa©‡Kv‡l M¨vm B‡jK‡UªvW ev RviY-weRviY B‡jK‡Uªv‡W wbw®Œq B‡jK‡UªvW e¨eüZ nq Z‡e 

Zv‡K Dc‡ii GKB wbq‡g Dc ’̄vcb Kiv nq †hgb 

Pt, H
2
(g)/H

+
(aq)  

1

2
  H

2
(g) → H

+
  + e

−  

   RviY 

Fe
3+
, Fe

2+
/pt Fe

3+
+e

−

 → Fe2+         weRviY 

5| hw` ỳwU Aa©‡Kv‡li g‡a¨ GKwU Lvov wPý †`qv nq Z‡e Zv Aa©‡Kvl ỳwUi g‡a¨ mivmwi ms‡hvM 
cÖKvk K‡i| 

 †hgb, Zn(s) | Zn2+(aq)  | Cu2+(aq)  | Cu(s) 
6| hw` †Kv‡li ewn:eZ©bx (external circuit) w`‡q B‡jKUªb evg †_‡K Wv‡b hvq Z‡e †Kv‡li Zwor 

ej‡K abvZœK aiv nq| B‡jKUªb wecixZ w`‡K cÖevwnZ n‡j ZworPvjK ej FbvZœK aiv nq| 
7| †Kv‡li Zwo”PvjK e‡ji gvb hLb abvZœK nq ZLb †Kv‡li wewµqv ¯̂Z:ù‚Z©fv‡e N‡U| †hgb, 

 Pt, H
2
(g) (1.0 evqy Pvc) | HCl(aq) (1.0 †gvjvi) | AgCl(s), Ag 

evgw`‡Ki ZworØvi: 
1

2
  H

2
(q) → H

+
(aq)  + e

−

    RviY 

Wvb w`‡Ki ZworØvit AgCl + e− → Ag(s) + Cl
-
(aq)     weRviY 

†Kvl wewµqv : 
1

2
  H

2
 + AgCl → Ag(s) + H

+
  + Cl

-
(aq)  

†KvlwUi Zwor PvjK ej  + 0.2 †fvë 
Kv‡RB wewµqvwU ¯̂Z:ù‚Z©fv‡e N‡U| 
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A_ev  

Cd(s) | Cd
2+

(aq)  | | Ag+(aq)  | Ag(s) 
†KvlwUi ZworPvjK ej = 1.2 †fvë 

evgw`‡Ki ZworØvi: Cd(s) → Cd
2+

(aq)  + 2e
−

   RviY| 

Wvbw`‡Ki ZworØvi: 2Ag+(aq)  +2e− → 2Ag(s)  weRviY| 

evgw`‡Ki ZworØv‡i Drcbœ B‡jKUª‡bi msL¨v I Wvbw`‡Ki ZworØv‡i B‡jKUªb MÖn‡Yi msL¨v me mgq 
mgvb n‡e| †KvlwUi ZworPvjK ej abvZœK Kv‡RB wewµqvwU ¯̂Z:ù‚Z© n‡e| 

ZworPvjK ej abvZœK n‡j wewµqv ¯̂Z:ù‚Z©fv‡e N‡U| 
 

12.2.4 cÖgvY ZworØvi wefe 
avZz ev avZz cv‡Zi B‡jKUªb cwiZ¨v‡Mi cÖeYZv wbf©i K‡i avZz Avq‡bi NbgvÎv I ª̀e‡Yi ZvcgvÎvi 
Dci| mKj avZzi B‡jKUªb Z¨v‡Mi cÖeYZv GK bq Kv‡RB ZworØvi wefeI GK bq| wewfbœ avZzi 
ZworØvi wef‡ei Zzjbvg~jK gvb cÖKv‡ki Rb¨ GKwU wbw ©̀ó cÖgvY Ae ’̄v w ’̄i Kiv n‡q‡Q| cÖgvY Ae ’̄vq 
ZworØvi wefe‡K cÖgvY ZworØvi wefe  e‡j| Avgiv G‡K Eº Øviv m~wPZ Kie| 

cÖgvY Ae ’̄vq ª̀e‡Yi gvÎv 1.0 M, M¨v‡mi Pvc 1 evqyPvc Ges ZvcgvÎv 25  †m| cÖgvY nvB‡Wªv‡Rb M¨vm 
ZworØv‡ii H+ Avq‡bi NbgvÎv 1.0 M, ZvcgvÎv 25º †m I nvB‡Wªv‡Rb M¨v‡mi Pvc 1.0 evqyPvc| cÖgvY 
nvB‡Wªv‡Rb ZworØvi‡K k~b¨ aiv n‡q‡Q| Avgiv hw` mKj ZworØv‡ii wefe ev Electrode Potential Gi 
gvb Rvwb Z‡e GKwU mviwY ev Table ˆZix Kiv m¤¢e| †h †Kvb ỳwU ZworØvi‡K mshy³ K‡i GKwU 
ivmvqwbK †Kvl ˆZix Kiv hvq Ges ZworØv‡ii wefe †_‡K †Kv‡li wefe wbY©q Kiv m¤¢e| †Kvb 
ZworØv‡ii wefe GKKfv‡e mivmwi wbY©q Kiv hvq bv; †Kv‡li wefe (E.M.F) †ei Kiv m¤¢e| G Amyweav 
~̀ixKi‡Yi Rb¨ cÖgvY nvB‡Wªv‡Rb ZworØv‡ii wefe‡K k~b¨ a‡i Zvi Zzjbvq Ab¨ ZworØv‡ii wef‡ei gvb 

†ei Kiv nq| cÖgvY nvB‡Wªv‡Rb B‡jK‡UªvW I Ab¨ GKwU B‡jK‡Uªv‡Wi mgb¦‡q MwVZ †Kv‡li E.M.F 
†_‡K ZworØvi wef‡ei gvb †ei Kiv hvq| 12.3bs wP‡Î GKwU cÖgvY nvB‡Wªv‡Rb ZworØvi Gi MVb 
†`Lv‡bv n 

 
wPÎ: 12.3 cÖgvY ZworØvi 

 

cÖgvY nvB‡Wªv‡Rb B‡jK‡Uªv‡Wi wef‡ei gvb k~b¨ aiv n‡q‡Q| 

GwmW ª̀eY 

Pt Zvi 
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cÖ`Ë wPÎ Abyhvqx nvB‡Wªv‡Rb ZworØv‡i 1 †gvjvi Gwm‡Wi ª̀e‡Y (H+ ) 1 evqy Pv†c weï× nvB‡Wªv‡Rb 
M¨vm ª̀e‡Yi wfZi w`‡q AbeiZ Pvjbv Kiv nq| wbw®Œq Pt B‡jK‡Uªv‡Wi Pvicv‡k 25º†m Gi nvB‡Wªv‡Rb 
M¨vm ey` ey` AvKv‡i Zi‡ji wfZi w`‡q evB‡i †ewo‡q hvq| 
ZworØvi wewµqv: 

H
+
 (aq)  + e

−

     
1

2
  H2(g) 

nvB‡Wªv‡Rb B‡jK‡UªvWwU‡K GLb Ab¨ GKwU ZworØv‡ii mv‡_ mshy³ K‡i †h †Kvl ˆZix n‡e Zvi wefe 
Avgiv gvc‡Z cvwi| nvB‡Wªv‡Rb ZworØv‡i wewµqvwU †Kvbw`‡K hv‡e †mUv wbf©i Ki‡e Ab¨ ZworØv‡ii 
wef‡ei Dci| g‡b Kwi Avgv‡`i ˆZix †KvlwU n‡jv- 

Zn(s) | Zn2+(aq)  | | H+(aq) | H
2
(g) | Pt 

†Kv‡li wewµqv 

Zn(s) → Zn
2+

(aq)  + 2e
−

,    E
ox
  = 0.76 †fvë 

2H
+
(aq)  +2e

−

 → H
2
(g) ;   E

red
  = 0  †fvë 

†Kv‡li wefe, E
0
cell  = E

0

H2
  + E

0

zn  = 0 + 0.76 †fvë 

Kv‡RB wR¼ ZworØv‡ii  E
0
zn  = E

0
cell  = 0.76  †fvë| wR¼ GLv‡b RvwiZ n‡q‡Q Kv‡RB E

0
zn  ox = 

0.76V. Gfv‡e cÖgvY Ae ’̄vq wewfbœ ZworØv‡ii wefe †ei K‡i GKwU mviwY ˆZix Kiv n‡q‡Q| GB 
mviwY‡K Zwor ivmvqwbK mvwi (electro chemical series) ejv nq| 
 

12.2.5 Zwor ivmvqwbK mvwi (Electrochemical series) 

wewfbœ ZworØv‡ii Z‚jbvg~jK cÖgvY wef‡ei gvb Zwor ivmvqwbK mvwi‡Z cÖKvk Kiv nq| wb‡Pi mviwY‡Z 
wewfbœ ZworØvi, Zv‡`i wewµqv I wef‡ei gvb µgvbymv‡i wjwce× Kiv n‡q‡Q| cÖgvY ZworØvi wefe ev 

Standard electrode potential Gi gvb ỳÔfv‡e †jLv hvq| cÖgvY ZworØvi RviY wefe E
0
oxd  ev cÖgvY 

ZworØvi weRviY wefe E 0
red
  wn‡m‡e| wb‡P msw¶ß AvKv‡i Zwor ivmvqwbK mvwi †`qv n‡jv| 

(Avgiv Rvwb E
0
oxd  = -E

0
red )    

 

mviwY 12.1 : Zwor ivmvqwbK mvwi: 

ZworØvi ZworØv‡ii ivmvqwbK wewµqv 25º†m G cÖgvY weRviY wefe Eº (†fvë) 

Li
+ 
| Li(s) Li

+
(aq)+ e

− → Li(s) - 3.04 

Na
+
 | Na(s) Na 

+
(aq) + e

−

 → Na(s) - 2.71 

Mg
2+

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

−

 → Mg(s) 
- 2.38 

Al
3+

 | Al(s) Al
3+ 
(aq) + 3e

−

 → Al(s) - 1.66 

Zn
2+

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

−

 → Zn(s) -0.76 
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Cr
3+

 | Cr(s) Cr
3+
(aq) + 3e

−

 → Cr(s) - 0.74 

F
2+

c   | Fe(s) F
2+

e
(ag) +2e

−

 → F(s) - 0.41 

Cd
2+
 | Cd(s) Cd

2+
 (aq) +2e

− → Cd(s) - 0.40 

Ni
2+ | Ni(s) Ni

2+
(aq) + 2e

− → Ni(s) - 0.23 

Sn
2+

 | Sn(s) Sn
2+
 (aq)+2e

−

 → Sn(s) - 0.14 

Pb
2+ 

| Pb(s) Pb
2+
 (aq) +2e

−

 → Pb(s) - 0.13 

Fe
3+ 

| Fe(s) Fe
3+
(aq) +3e

−

 → Fe(s) - 0.04 

H
+ 
 | H

2
(g) Pt H

+
 (aq) + 2e

−

 → H
2
(g) P 

- 0.00 

Cu
2+

| Cu(s) Cu
2+
 (aq) +2e− → Cu(s) + 0.34 

I
2
(S) | I

2
(s) 

I
2
(s) + 2e

−

 → 2I(aq) 0.54  

Ag
+ 
| Ag(s) Ag

+
 (aq) +e

−

 → Ag(s) + 0.80 

Br
2
(l) | Br

-
(aq) Br

2
(l) +2e

−

 → 2Br-(aq) + 1.07 

Cl
2
(g) | Cl

-
 Cl

2
(g)+ 2e

−

 → 2Cl- + 1.36 

S
2
O
2-
8   | SO

2-
4   S

2
O
2-

8
(aq) +2e

−→ 2SO
2
4(aq)  

2.10 

F
2
(g) | F-(aq) 

F
2
(aq)+ 2e

−

 → 2F-(aq) 2.87 

cÖgvY ZworØvi RviY ev weRviY wef‡ei gvb †_‡K e Í̄zi RviY I weRvi‡Yi ¶gZv eySv hvq| †hgb 
Dc‡ii mviwY‡Z Eº Gi gvb hZ †ewk FbvZœK n‡e Zvi wb‡Ri weRvwiZ nIqvi cÖeYZv ZZ †ewk| 
Kv‡RB †m mn‡R Ab¨‡K RvwiZ Ki‡e A_©vr †m GKwU kw³kvjx RviK †hgb- 

S
2
0
2−

8
(aq)  + 2e

−

 → 2SO
2
4(aq)  

ev F
2
(g) + 2e

−

 → 2F
-
(aq) 

Ab¨w`‡K E0 Gi gvb mviwY‡Z hZ Dc‡ii w`‡K hvq (†hgb Zn2+(aq) /Zn(s) Gi E
0

θ  = -0.76 †fvë)| 

†m ZZ †ewk kw³kvjx weRviK wn‡m‡e KvR Ki‡e| Kv‡RB Zvi wb‡Ri RvwiZ nIqvi cÖeYZv ZZ †ewk| 
A_©vr Zwor ivmvqwbK †Kv‡l ỳwU ZworØv‡ii g‡a¨ hvi cÖgvY weRviY wefe Ab¨wUi Zzjbvq Kg n‡e (G 

†¶‡Î g‡b Kwi Zn I Fe avZz) †m wb‡R RvwiZ n‡q Ab¨wU‡K weRvwiZ Ki‡e| Zn avZz mn‡R Fe2+ 
Avqb‡K weRvwiZ K‡i †jvnvq iƒcvšÍwiZ Ki‡e I wb‡R AvqwbZ n‡e| Zwor weRviY wefe E0 GKwU 
c`v‡_©i RvwiZ Ae ’̄v †_‡K weRvwiZ Ae ’̄vq hvIqvi cÖeYZv‡K †evSvq wKšÍz Gi gvb c`v‡_©i cwigv‡Yi 
Dci wbf©ikxj bq| 

†hgb- 2Cu2+ + 4e− → 2Cu(s) 

Ges Cu2+ + 2e− → Cu(s)  GLv‡b Dfq wewµqvq Rb¨B E0 Gi gvb mgvb| 

e Í̄zi cÖgvY weRviY wef‡ei gvb hZ †ewk FbvZœK n‡e e Í̄z ZZ †ewk kw³kvjx weRviK n‡e| 
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D`vniY: 

Zn
2+
(aq)+ 2e

−

 → Zn(s)     E
Zn

2+
/Zn

0
= - 0.76 †fvë 

Ni
2+
(aq)+ 2e

−

 → Ni(s)        E
Ni

2+
/Ni

0
= −0.25  †fvë 

Dc‡i cÖ`Ë Z_¨ †_‡K wR¼ I wb‡Kj ZworØv‡ii ˆZix †Kv‡li (1) wefe wK n‡e? (2) †Kv‡li wewµqv wK 
n‡e? (2) †KvlwU‡K mvs‡KwZK wP‡ýi mvnv‡h¨ wKfv‡e eY©bv Kiv n‡e? 

mgvavb: (1)  Ni2+ | Ni B‡jK‡UªvWwU †ewk abvZœK| Kv‡RB GwU K¨v‡_vW 

∴ 
0

E =  E
Ni

2+ |Ni

0
− E

Zn
2+ |Zn

0
 

 = (E
0
red  K¨v‡_vW) - (E

0
red  G¨v‡bvW) 

 = [(-0.25) − (-0.76)] †fvë 

 = 0.51 †fvë 

(2) †Kv‡li Wvbw`‡K weRviY N‡U 

 Ni
2+

(aq) + 2e
−

 → Ni(s) 

evgw`‡K RviY N‡U 

Zn(s) → Zn
2+

(aq) + 2e
−

 

∴ †Kv‡li wewµqv G ỳwU wewµqvi †hvMdj 

Zn(s) + Ni
2+
(aq) → Zn

2+
(aq) + Ni(s) 

†Kv‡li ms‡KZ 

Zn(s) | Zn2+(aq) | | Ni2+(aq) | Ni(s) 

 

D`vniY: wb‡Pi †KvlwUi wefe I †Kvl wewµqv wK n‡e? 

Al(s) | Al3+(aq) | | Fe2+(aq) | Fe(s) 

mgvavb: 

Al
3+

(aq) + 3e
−

 → Al(s)  E
0
Al  = −1.66V 

Fe
2+

(aq) + 2e
−

 → Fe(s)  E
0
Fe  = − 0.41V 

GLv‡b Al G¨v‡bvW wn‡m‡e KvR K‡i| Aa©‡KvlwU evw`‡K †jLv n‡q‡Q| 

∴ G¨v‡bv‡W wewµqv 

Al(s) → Al
3+
 + 3e

−

  E
0
Al  =  −1.66V 
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K¨v‡_v‡W wewµqv  Fe2+(aq) + 2e− → Fe(s)  E
0

Fe  = - 0.41V 

†Kv‡li wefe = E
o
red  (K¨v‡_vW) −  Eored   (G¨v‡bvW) 

 = ( -0.41 - (-1.66)) †fvë = 1.25 †fvë 

G¨v‡bvW I K¨v‡_vW wewµqvq mgvb msL¨K B‡jKUªb †`Lv‡bvi Rb¨ cÖ_g wewµqvwU‡K  2 I wØZxq 
wewµqvwU‡K 3 Øviv ¸b Kiv n‡jv| †Kv‡li wewµqv G ỳwUi †hvMd‡ji mgvb| 

2Al(s) → 2Al
3+
(aq) + 6e

−

,   E
0
Al  = -1.66 

3Fe
2+
(aq) + 6e

−

 → 3Fe(s),   E
0
Fe  = -0.41 

†Kvl wewµqv 

2Al(s) + 3Fe
2+
(aq) → 2Al

3+
(aq) + 3Fe(s)  E

cell
 = (1.66-0.41) = 1.25  †fvë| 

-D‡j L¨ †h E0 Gi gvb‡K ¸Y Ki‡Z n‡e bv KviY Gi gvb e Í̄zi cwigv‡Yi Dci wbf©i K‡i bv| 

 
12.2.6 : Zwor †Kvl wewµqvi ¯^Zrù‚Z©Zv 
Avgiv Rvwb †h Zwor †Kv‡li evg w`‡Ki ZworØvi ev B‡jK‡Uv‡W †h Aa©‡Kvl wewµqv msMwVZ nq Zv‡K 
RviY wewµqv wn‡m‡e Ges Wvb w`‡Ki ZworØv‡i ev B‡jK‡Uªv‡W msMwVZ Aa©‡Kvl wewµqv‡K weRviY 
wewµqv wn‡m‡e †jLv nq| 

hw` Gfv‡e wjwLZ †Kvb mvgwMÖK †Kv‡li wefe ev EMF EoGi MYbvK…Z gvb abvZœK nq Z‡e †Kv‡li 
wewµqvwU ¯̂ZrùzZ©fv‡e NU‡e| Avi hw` mvgwMÖK †Kv‡li wefe FbvZœK nq, Z‡e †Kvl wewµqv Av‡`Š n‡e 
bv Ges Zv n‡Z we ỳr cÖevwnZ n‡e bv| 

D`vniY : Zn+CuSO4 = ZnSO4 + Cu Ges 

   Cu+ZnSO4 = CuSO4 + Zn G wewµqv ỳwUi g‡a¨ †KvbwU ¯̂ZrùzZ©fv‡e NU‡e? [Cu2+/Cu Ges 
Zn2+/Zn weRviY wefe h_vµ‡g 0.34V Ges -0.76V] 

cÖ_g wewµqvi Rb¨ †Kvl ms‡KZ wb¤œiƒc 

 Zn(s)/Zn
2+
(aq) | | Cu

2+
(aq) /Cu(s) 

AZGe †Kvl wewµqv Zn+Cu2+ → Zn2++Cu  

E
o
cell   = Eanode(ox) + Ecathode(red) 

 = -Eanode(red) + Ecathode (red) 

 = - (-0.76) + 0.34 = +1.1volt 

†h‡nZz †Kvl wewµqvq Eo †Kv‡li gvb abvZœK, ZvB Dc‡iv³ †Kvl wewµqvwU ¯̂Zrù‚Z©fv‡e NU‡e| 

Avevi wØZxq wewµqvwUi †¶‡Î †Kvl ms‡KZ wb¤œiƒc 

Cu(s)/Cu
2+
(aq) | | Zn

2+
(aq) /Zn(s) 



imvqb 

BDwbU evi   c„ôv ◗ 283 

AZGe †Kvl wewµqv  Cu + Zn2+ → Cu2+ + Zn  

E
o
cell   = Eanode(ox) + Ecathode (red) 

 = - Eanode(red) + Ecathode (red) 

 = -0.34+(-0.76) = -1.1volt 

†h‡nZz †Kvl wewµqvwUi Eo Gi gvb FbvZœK ZvB 2q wewµqvwU ¯̂Zrù‚Z©fv‡e NU‡e bv| 

 
12.2.7 : ivmvqwbK kw³ I ˆe`y¨wZK kw³i g‡a¨ m¤úK© 
GKwU ZworØv‡i RviY I AciwU‡Z weRviY wewµqv N‡U| †Kv‡li GB RviY-weRviY wewµqv NUvi d‡j 
wewµqvwUi gy³kw³, ∆G (Free energy) n«vm cvq|  

∆G  Gi gvb FbvZœK n‡j wewµqvwU ¯̂Z:ù‚Z©fv‡e nq e‡j aiv nq| Zwor‡Kv‡li wewµqvi d‡j †h we ỳ¨r 
kw³ Drcvw`Z nq Zv GB gy³ kw³i mgvb| 

A_©vr ∆G = nF
E

0
cell 

 

GLv‡b E
0
cell  = cÖgvY Zwor‡Kvl wefe 

 F = d¨vivW = 96500 Kzj¤̂ 

 n = RviY-weRviY wewµqvq AskMÖnYKvix B‡jKUª‡bi msL¨v| 

Zwor‡Kv‡l msNwUZ wewµqvi ∆G Gi gvb FbvZœK n‡j wewµqvwU ¯̂Z:d‚Z©fv‡e msNwUZ n‡e| Kv‡RB 

Dc‡ii mgxKiY †_‡K ejv hvq Zwor †Kv‡li wefe E
0
cell  hw` abvZœK nq (+Ve) Z‡e Zwor‡Kv‡l 

wewµqv ZË¡xqfv‡e ¯̂Z:d‚Z©fv‡e N‡U| Ab¨w`‡K Zwor †Kv‡li wefe FYvZœK n‡j mvavibZ: wewµqv N‡U 
bv| 

 

cv‡VvËi g~j¨vqb 

mwVK DË‡i wUK wPý (√) w`b| 

1| Zwor ivmvqwbK †Kv‡li †h ZworØv‡i RviY wewµqv N‡U Zv‡K e‡j 
 (K) G¨v‡bvW  (L) K¨v‡_vW 

2| cÖgvY nvB‡Wªv‡Rb B‡jK‡Uªv‡W H+ Avq‡bi gvÎv 
 (K) 1 †gvjvi  (L) 0.1 †gvjvi (M) 2 †gvjvi 
3| Aa©‡Kvl wewµqvwU 

 2H
+
+ 2e

−

 → H
2
(g) n‡j 

 i) mvs‡KwZK wP‡ý B‡jK‡UªvWwU 

 (K) H+
(aq) | H

2
(g) | Pt (L) Pt | H

2
(g) | H+

(aq) 

  ii) B‡jK‡UªvW wU 
 (K) K¨v‡_vW (L) G¨v‡bvW 
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cvV 3 Zwor ivmvqwbK †Kv‡li e¨envi 
 

 

D‡Ïk¨ 

G cvV †k‡l 

● ï®‹ †Kvl wK Rvbv hv‡e 
● wewfbœ ï®‹ †Kv‡li MVb eY©bv Kiv hv‡e| 
● mÂqK †Kvl m¤̂‡Ü Rvbv hv‡e 
● †Kv‡li wewµqv¸wj †jLv hv‡e| 
● †Kv‡li e¨envi Rvbv hv‡e| 

 

12.3.1: ï®‹ †Kvl I mÂqK †Kvlt 

Avgv‡`i wbZ¨ cÖ‡qvRbxq e¨envh© ª̀e¨vw` †hgb †iwWI, †Uwjwfkb, K¨vjKz‡jUi, ev”Pv‡`i †Ljbv, 
UP©jvBU, Mvoxi BwÄb BZ¨vw`i Rb¨ bvbv ai‡bi e¨vUvix e¨eüZ nq| e¨vUvix GKwU ¶z ª̀vKvi Zwor 
ivmvqwbK †Kvl Ges ˆe ỳ¨wZK Drm wn‡m‡e KvR K‡i| 

Zwor ivmvqwK †Kvl¸‡jv‡K ỳB fv‡M fvM Kiv hvq| †hgbÑ cÖvBgvix I †m‡KÛvix †Kvl| 

cÖvBgvix †Kvl (Primary Cells) ev cÖv_wgK †Kvl: †h we ỳ¨r †Kvl wb‡RB wb‡Ri ivmvqwbK kw³ †_‡K 
mivmwi we ỳ¨r kw³ Drcbœ K‡i we ỳ¨r cÖevn eRvq iv‡L Zv‡K cÖvBgvix ev cÖv_wgK †Kvl e‡j| G ai‡bi 
†Kv‡l ivmvqwbK wewµqv msNU‡bi gva¨‡g we ỳ¨r Drcbœ nq Ges GKevi e¨env‡i G †Kvl¸‡jv wWmPvR© 
n‡q c‡o, †m Kvi‡Y G‡K cybivq PvwR©Z K‡i e¨envi Kiv hvq bv| 

†m‡KÛvix †Kvl (Secondary Cells) ev †MŠY †Kvl : †h we ỳ¨r †Kv‡l evB‡i †_‡K we ỳ¨r cÖevwnZ K‡i 
we ỳ¨r kw³‡K ivmvqwbK kw³ wn‡m‡e mwÂZ †i‡L c‡i H ivmvqwbK kw³‡K cybivq we ỳ¨r kw³‡Z 
iƒcvšÍwiZ Kiv nq, Zv‡K †m‡KÛvix †Kvl ev †MŠY †Kvl ev mÂqx †Kvl e‡j| G ai‡bi †Kvl¸‡jv we ỳ¨r 
cÖevn Pvwj‡q evi evi PvwR©Z Kiv hvq Ges e¨envi Kiv hvq| D`vniY: †jW GwmW mÂqx †Kvl, wb‡Kj 
A·vBW mÂqx †Kvl| 

 

ï®‹ †Kvl 

(K) †jKj¨vÝ †Kvl 

Nwo, UP©jvBU ev †iwWI‡Z †hme e¨vUvix e¨eüZ nq †m¸wj mvaviYZ ï®‹ †Kvl| ï®‹ †Kv‡li ˆewkó¨ n‡jv 
G¸wj‡Z Zij B‡jK‡UªvjvB‡Ui cwie‡Z© †c÷ e¨eüZ nq| G‡Z e¨vUvixi †fZi †_‡K Zij c`v_© †ewi‡q 
civi m¤¢vebv Kg _v‡K| Kv‡RB G ai‡Yi †Kvl‡K wewfbœ †¶‡Î e¨envi Kiv hvq| †jKj¨vÝ †Kvl GKwU 
cwiwPZ ï®‹‡Kvl| bx‡P †jKj¨vÝ †Kv‡li GKwU wPÎ †`qv n‡jv| †jKj¨vÝ ï®‹‡Kv‡l A¨v‡bvW wn‡m‡e 
GKwU ` Í̄vi cvÎ e¨envi Kiv nq| †Kv‡li cv‡Îi gvSLv‡b GKwU Kve©b `Û ivLv nq| Kve©b `ÛwU †Kv‡li 
K¨v‡_vW wn‡m‡e KvR K‡i| Kve©b `‡Ûi Pviw`‡K MnO2, MÖvdvBU P~Y©, mvgvb¨ ZnCl2 Ges AwZwi³ 
NH4Cl Gi GKwU †c÷ w`‡q wRsK cvÎwU c~Y© Kiv nq| 
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wPÎ 12.4 ï®‹ †Kvl 
 

A¨v‡bv‡W wewµqv Ζn(s) → Zn
2+

(aq)  + 2e
−

 

K¨v‡_v‡W wewµqv 2NH
+

4(aq)  + 2MnO2(s) + 2e
− → Mn2O3(s) + H2O(l) + 2NH3(aq) 

†KvlwUi wefe (cell voltage) 1.5 †fvë| wKšÍz e¨vUvix e¨env‡ii mv‡_ wefe Kg‡Z _v‡K| e¨vUvixi 
e¨env‡i wR‡¼i cvÎwU G¨v‡bvW wn‡m‡e RviY wewµqvq Ask MÖnY K‡i ¶q n‡Z _v‡K Ges GK mgq 
cvÎwU wQ ª̀ n‡q hvq| G Ae ’̄vq e¨vUvixwU‡K Avi e¨envi Kiv hvq bv| 

L) AvRKvj KwVb c`v‡_©i †Kvl ev solid state e¨vUvixI e¨eüZ nq| wjw_qvg- Av‡qvwWb e¨vUvix 
(Lithium-Iodin battery) GKwU KwVb c`v‡_©i e¨vUvix| GLv‡b wjw_qvg avZz G¨v‡bvW wn‡m‡e Ges GKwU 
I
2
- -Kg‡c · K¨v‡_vW wn‡m‡e KvR K‡i| G¨v‡bvW I K¨v‡_vW‡K GKwU miæ wjw_qvg Av‡qvWvBW (LiI

2
) 

Gi †Kjvm (crystal) w`‡q Avjv`v ivLv nq| wjw_qvg †Kjv‡mi wfZi w`‡q Li+ Avq‡bi PjvP‡ji `iæb 
we ỳ¨r cÖevwnZ nq| G ai‡bi e¨vUvix AvRKvj Heart pace maker G e¨eüZ nq| G ai‡bi e¨vUvixi 
Kvh©¶gZv mvaviYZ 10 eQi| 

 

wPÎ 12.5t Li−I
2
 e¨vUvix 

ï®‹ †Kvl GKevi wWmPvR©W n‡q †M‡j (mvg¨v ’̄vq †cuŠQvq) G‡K Avi PvR©W Kiv hvq bv| 
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12.3.2: Zwor ivmvqwbK: mÂqK †Kvl 
wKQy wKQy †Kvl Av‡Q †h¸wji wefe K‡g †M‡j Zv‡K Avevi we ỳ¨r MÖ ’̄ (Charged) K‡i cybivq e¨env‡ii 
Dc‡hvMx Kiv hvq| G ai‡bi †Kvl‡K mÂqK †Kvl (storage battery) e‡j| mÂqK †Kv‡l NwUZ 
ivmvqwbK wewµqv mvg¨ve ’̄vq †cuŠQv‡j †Kvl †_‡K Avi we ỳ¨r Uvbv hvq bv| G Ae ’̄v‡K mvaviYZ ejv nq 
discharged  n‡q hvIqv ev †Kvl WvDb (down) n‡q hvIqv| †Kv‡li ZworØv‡i evB‡i †_‡K ch©vß cwigvY 
Zwor wefe cÖ‡qvM K‡i Zwor kw³‡K ivmvqwbK kw³‡Z iƒcvšÍwiZ Kiv hvq| A_©vr †KvlwU‡K we ỳ¨r MÖ ’̄ 
(Charged) Kiv hvq| †h wewµqvi mvnv‡h¨ mÂqK †Kv‡l ivmvqwbK kw³ Zwor kw³‡Z iƒcvšÍwiZ nq Zv 
Dfg~Lx| Kv‡RB wewµqv‡K Zwor kw³i mvnv‡h¨ Avevi wecixZ w`‡K PvwjZ K‡i †KvlwU‡K Charged ev 
we ỳ¨rMÖ ’̄ Kiv nq Ges †KvlwU c~‡e©i Ae ’̄vq wd‡i hvq| evRv‡i wewfbœ ai‡Yi mÂqK †Kv‡li g‡a¨ mxmv 
ev †jW †Kvl AwZ cwiwPZ| bx‡P mÂqK †Kv‡li GKwU wPÎ †`qv n‡jvt 

 
wPÎ 12.6t  mÂqK †Kvl 

GLv‡b mÂqK †Kv‡li ỳwU ZworØviB mxmvi ˆZix| GKwU mxmvi wMÖ‡W mw”Q ª̀ mxmv (spongy) fwZ© K‡i 
G¨v‡bvW I Aci mxmvi wMÖ‡W PbO

2
 fwZ© K‡i K¨v‡_vW ˆZix Kiv nq| Dfq ZworØviB mvjwdDwiK 

Gwm‡Wi R¡jxq ª̀e‡Y Wzev‡bv _v‡K| mvjwdDwiK Gwm‡Wi mv‡_ wewµqvi d‡j Dfq B‡jK‡UªvWB A ª̀ebxq 
PbSO

4
 Gi Av Í̄iY w`‡q XvKv c‡o hvq| †KvlwU‡K cÖ_‡g we ỳ¨rMÖ ’̄ (Charged) Kiv nq| PvR©W Kivi 

mgq †h wewµqv N‡U Zv bx‡P †`qv n‡jv| 

 + -†c U   

we ỳ¨rMÖ ’̄ 
(Charge) 

PbSO4(s) + 2e− → Pb(s) + SO
2-
4 (aq)  

  − -†c U   

 PbSO4(s) +2H2O(l) → PbO2(s)+4H
+
(aq)  + SO

-
4  + 2e

− 

we ỳ¨rMÖ ’̄ nIqvi d‡j mxmvi cvZ¸wj GLb wfbœ Kv‡RB Zv‡`i wefeI wfbœ| GLb G‡`i Zvi w`‡q mshy³ 
Ki‡j we ỳ¨r cÖevwnZ n‡e| we ỳ¨r cÖev‡ni mgq A_©vr †KvlwU discharge nIqvi mgq bx‡Pi wewµqv N‡U- 

we ỳ¨r¶iY 
(discharge) 

- †cøU 
Pb(s) 

 

SO
2-
4 (aq)    → 

  

PbSO4 +2e
−

 

  + -†c U   

 
2PbO2(s) +4H

+
(aq) +SO

2-
4   +2e

−

 → PbSO4(s)+2H2O(l) 

†Kvl i‡Üi XvKbv Uvwg©bvj 

cvZ aviK 
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hLb mKj PbO2 I Pb, PbSO4 G iƒcvšÍwiZ nq ZLb mxmvi cvZØ‡qi g‡a¨ wef‡ei †Kvb cv_©K¨ _v‡K 
bv| d‡j G Ae ’̄vq Avi we ỳ¨r cÖevwnZ nq bv| Kv‡RB †KvlwU‡K Avevi we ỳ¨rMÖ ’̄ K‡i e¨envi Ki‡Z 
nq| GLv‡b j¶Yxq †h we ỳ¨rMÖ ’̄ Kivi mgq mxmvi cvZwU abvZœK Ges we ỳ¨r¶i‡Yi mgq FbvZœK| 
PbO2 Gi cvZwUiI GKBfv‡e †giæKZ¡ ev Polarity cwieZ©b nq| 

†Kvl wewµqvwU‡K bx‡P †`qv n‡jv- 

 discharge  

Pb(s) + PbO2(s)+2H2SO4(aq)   2PbSO4(s) + 2H2O(l) 

 charge  

 

GB †Kv‡li Zwor PvjK ej (e.m.f) 2.0 †fvë| G ai‡bi 6wU e¨vUvix‡K mvwie×fv‡e ms‡hvRb K‡i 12V 
Gi e¨vUvix ˆZix Kiv hvq| G ai‡bi e¨vUvix mvaviYZ †gvUi Mvox‡Z e¨eüZ nq| Mvox Pjvi mgq GKwU 
†Rbv‡iU‡ii mvnv‡h¨ e¨vUvix we ỳ¨rMÖ ’̄ Kiv nq| Mvoxi BwÄb‡K Nb Nb _vgv‡j ev óvU© w`‡j e¨vUvixi 
¶gZv wb:†kwlZ n‡q hvq| ZLb G‡K we ỳ¨r cÖ‡qvM K‡i PvR© K‡i wb‡Z nq| we ỳ¨r¶i‡Yi mgq 
mvjwdDwiK GwmW wewµqv K‡i Kv‡RB †Kv‡li g‡a¨ Zij ª̀e‡bi NbZ¡ K‡g hvq| GKwU nvB‡WªvwgUvi 
w`‡q e¨vUvixi NbZ¡ †g‡c e¨vUvixi Ae ’̄v hvPvB Kiv nq| e¨vUvix we ỳ¨rMÖ ’̄ Kivi mgq mvjwdDwiK GwmW 
wgwkªZ cvwb we‡køwlZ nq Ges H2(g) I O2(g) †ewi‡q hvq| 

H2O → H2(g) + 
1

2
  O2(g)| †m Rb¨ gv‡S gv‡S e¨vUvix‡Z cvwb wgwk‡q H2SO4 Gi NbZ¡ wVK ivLv nq| 

 
 
cv‡VvËi g~j¨vqb 

mwVK DË‡i wUK wPý (√) w`b 

1| mÂqK †Kvl GKwU 
 K) DfgyLx †Kvl L) wWmPvR©W n‡j Avi e¨envi Kiv hvq bv| 
 M) e¨vUvix‡K we ỳ¨ZMÖ ’̄ Kiv hvq| 
2| †jW ev mxmv mÂqK †Kv‡li ỳwU ZworØviB †jW cv‡Zi ˆZix 
 K) mZ¨ L) wg_¨v 
3| we ỳ¨rMÖ ’̄ nIqvi d‡j abvZœK cv‡Z ˆZix nq 
 K) Pb(s) L) PbO2(s) 

4| †jKj¨vÝ ï®‹ †Kv‡l A¨v‡bvW 
 (K) Zn (L) Kve©b 
 (M) NH

4
CL I ZnCl

2
 Gi wgkªY 

5| ¶vixq ï®‹ †Kvl †jKj¨vÝ ï®‹ †Kv‡li gZ wKšÍz NH
4
Cl Gi RvqMvq e¨eüZ nq 

 K) KOH L) NaOH 
6| ï®‹ †Kvl GKevi wWmPvR©W n‡q †M‡j Zv‡K Avevi 
 K) PvR©W Kiv nq (L) †d‡j †`qv nq 
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cvV 4 B‡jK‡UªvW e¨envi K‡i A‡¤øi pH wbY©q 
 

12.4.1 A‡¤øi pH wbY©q 

GKwU ª̀e‡Yi pH †mB ª̀e‡Y nvB‡Wªv‡Rb Avq‡bi NbgvÎvi ( [H+
]) cwigvcK 

†Kv‡li Zwor PvjK ej †_‡K ª̀e‡Yi pH gvcv hvq| †Kvb GKwU ª̀e‡Yi pH wbY©‡qi Rb¨ ª̀eYwU‡Z 
nvB‡Wªv‡Rb ZworØvi wbgw¾Z K‡i Zv‡K GKwU cÖgvY nvB‡Wªv‡Rb ZworØv‡ii mv‡_ mshy³ Ki‡j wb‡¤œv³ 
†KvlwU ˆZix nq| 

Pt | H2 (1 atm) | H
+
 | | H+ (1M) | H2 (1atm) | Pt 

GB †Kv‡li ZworPvjK ej (emf) ARvbv ª̀eYwU w`‡q ˆZix Aa©‡KvlwUi mgvb 
1

2
  H2 (1atm)   H

+
 (ARvbv pH Gi ª̀eY) + e− 

bvb©‡÷i (Nernst) mgxKiY Abyhvqx 250
C G 

E
0

†Kvl   = - 0.0592 log[ H+  ] 

A_ev E
0

†Kvl   = 0.0592 pH 

∴ pH = E
0

†Kvl /0.0592 

Gfv‡e ỳwU nvB‡Wªv‡Rb ZworØv‡ii e¨env‡i emf Gi gvb †_‡K ARvbv pH ª̀e‡Yi NbgvÎv †ei Kiv hvq| 
wKšÍz ev Í̄‡e nvB‡Wªv‡Rb ZworØvi e¨envi Kiv AmyweavRbK| KviY nvB‡Wªv‡Rb ZworØv‡i M¨v‡mi 
e¨env‡ii Rb¨ M¨vm wmwjÛvi jv‡M Ges M¨v‡mi Pvc‡K GKwU wbw ©̀ó Pv‡c ivLv nq hv wbqš¿Y Kiv 
AmyweavRbK| GQvov ZworØv‡i e¨eüZ cøvwUbvg cvZ ª̀e‡Y Aew ’̄Z Ac ª̀e¨ Øviv ỳó n‡Z cv‡i| G me 
Amyweavi Rb¨ nvB‡Wªv‡Rb B‡jK‡Uªv‡Wi RvqMvq Møvm B‡jK‡UªvW e¨envi Kiv nq| bx‡P Møvm B‡jK‡Uªv‡Wi 
wPÎ †`qv n‡jv| 

Ag - AgCl

HCl

cvZjv Møvm †gg‡eªb

B‡j‡±vªW

 
-wPÎ 12.7t  M vm B‡jK‡UªvW 

Ag-AgCl B‡j‡±ªvW 

HCl 

cvZjv Møvm †gg‡eªb 
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GKwU wmjfv‡ii Zvi‡K AgCl w`‡q Ave„Z K‡i Zv‡K Zij nvB‡Wªv‡K¬vwiK Gwm‡Wi ª̀e‡Y ivLv nq| GB 

ª̀eYwU‡K GKwU cvZjv Kv‡Pi c ©̀v w`‡q ARvbv ª̀eY †_‡K Avjv`v Kiv nq| Kv‡Pi c ©̀vi ỳcv‡ki H+  

Avq‡bi NbgvÎvi cv_©‡K¨i `iæb wef‡ei m„wó nq| Kv‡Pi c ©̀v w`‡q ïaygvÎ H+  Avqb AbycÖ‡ek Ki‡Z 
cv‡i| Møvm B‡jK‡UªvWwU‡K Avi GKwU B‡jK‡Uªv‡Wi mv‡_ mshy³ K‡i GKwU †Kvl ˆZix Kiv hvh| 
mvaviYZ GRb¨ GKwU cÖgvY K¨v‡jv‡gj ZworØvi e¨eüZ nq| K¨v‡jv‡gj B‡jK‡UªvWwU 
Hg(l)|Hg

2
Cl

2
(s), Cl  Drcbœ †Kv‡li wefe †_‡K ARvbv ª̀e‡Yi pH gvcv hvq| 

Zwor †Kvl = Ag(s) | AgCl(s), HCl(I.OM) glass ARvbv pH ª̀eY | KCl, Hg
2
 Cl2 | Hg.  

                   Møvm Zwo                               K¨v‡jv‡gj ZworØvi 
 

E
0

†Kvl  = ( ) ( )
00

eY`ªARvbv 
+−

H
EE

gjjv‡K¨v‡
 

 
avZzi ¶q ev K‡ivmvb (Corrosion):  ivmvqwbK wewµqvi gva¨‡g avZe c`v_© ¶q n‡q hvIqv‡K avZz¶q 
ev K‡ivmvb e‡j| hvwš¿K c×wZ‡Z avZzi †h ¶q nq Zv‡K G‡ivmvb e‡j| avZz ¶‡qi Lye mvaviY D`vniY 
nj †jvnvi gwiPv cov, Kcvi ev eªv‡mi Dci meyR Av Í̄iY cov, iƒcvi ˆZix ª̀e¨vw`i D¾jZvÑn«vm 
cvIqv| mvaviYZ RviY-weRviY wewµqvi gva¨‡g avZzi ¶q ev K‡ivmvb N‡U _v‡K| †jvnvi Dci gwiPv 
wKfv‡e c‡o? Aweï× †jvnvi Ac ª̀e¨ Aw·‡Rb wgwkªZ cvwbi Dcw ’̄wZ‡Z AmsL¨ ¶z ª̀ ¶z ª̀ †fvëvi †Kvl 
MVb K‡i| †jvnv ZLb A¨v‡bvW wn‡m‡e KvR K‡i Ges B‡jKUªb Z¨vM K‡i (RvwiZ n‡q) Fe++ Avq‡b 
cwiYZ nq| evZv‡mi Aw·‡Rb Av ª̀ AvenvIqvi cvwbi AYyi mv‡_ wg‡j G B‡jKUªb ỳwU MÖnY K‡i 
weRvwiZ nq| 

 Fe  → Fe++ + 2e (RviY) 

 H2O + 
1

2
 O2+2e → 2OH- (weRviY)  

hyMcr msNwUZ G RviY-weRviY wewµqvi mgb¦‡q Fe(OH)2 MwVZ nq| GB Fe(OH)2 evqyi Aw·‡Rb 
Øviv cybivq RvwiZ n‡q †mv`K †dwiK A·vBW ev gwiPv MVb K‡i 

 Fe+++ 2OH- →  Fe(OH)2 

 Fe(OH)2 + O2 + H2O → Fe2O2.3H2O 

                                   gwiPv 

AZGe ejv hvq avZzi ¶q GKwU Zwor ivmvqwbK cÖwµqv| GB cÖwµqvq me mgq A¨v‡bvW ¶qcÖvß nq| 
AZGe avZz‡K ¶q †_‡K i¶v Ki‡Z n‡j j¶¨ ivL‡Z n‡e, avZzwU †hb †Kvbfv‡e A¨v‡bvW wn‡m‡e KvR 
Ki‡Z bv cv‡i A_ev A¨v‡bvW wn‡m‡e Ggb avZz wbe©vPb Kiv cÖ‡qvR †hb avZzi cÖgvY RviY wefe A‡bK 
Kg _v‡K A_©vr †h avZz mn‡R RvwiZ n‡e bv| Lye †ewk RviY wef‡ei cv_©K¨ wewkó avZz wbe©vPb Kiv 
DwPZ bq| KviY RviY wef‡ei cv_©K¨ †ewk _vK‡j mn‡RB Zwor ivmvqwbK †Kvl MwVZ n‡e Ges †ewk 
RviY wefehy³ avZzwU ¶qcÖvß n‡e| 
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cv‡VvËi g~j¨vqb  

mwVK DË‡i wUK wPý (√) w`b| 

1| Møvm B‡jK‡Uªv‡W GKwU wmjfv‡ii Zvi Ave„Z _v‡K 

 K) AgCl w`‡q L) HCl w`‡q M) KCl w`‡q 

2| K¨v‡jv‡gj B‡jK‡UªvWwU 

 K) Hg | Hg
2
 Cl

2
, KCl L) Ag | AgCl 

3| A¤ø ª̀e‡Yi pH e.m.f †_‡K †g‡c †`Lv †Mj 5 Zvn‡j E 0 †Kvl mgvb 

 K) 0.296 †fvë L) 0.25 †fvë M) 0.592 †fvë 

 

P~ovšÍ g~j¨vqb 

msw¶ß cÖkœ 

1| GKwU Zwor ivmvqwbK †Kv‡li eY©bv wP‡Îi mvnv‡h¨ eywS‡q wjLyb| 

2| †Kv‡li G¨v‡bvW I K¨v‡_vW wba©vi‡Y Zwor ivmvqwbK mvwii f‚wgKv wK? 

3| bx‡Pi wewµqvwU ¯̂Z:ùzZ©fv‡e N‡U 

 Cd(s) + Cu
2+

 (aq)  → Cd
2+

(aq)  + Cu(s) 

 Aa©‡Kvl wewµqv¸wj wK? †fvëvBK †KvlwU wjLyb| 

4| Cu
+
(aq) , Zn(s) I Fe(s)  weRviK¸wji g‡a¨ †KvbwU me‡P‡q kw³kvjx? †KvbwU me‡P‡q Kg 

kw³kvjx? 

5| cÖgvY Ae ’̄vq bx‡Pi †Kvl¸wji wefe KZ? 

 K) Cr(s) | Cr3+(aq)  | | Hg
2

2+ | Hg(l ) 

 L) Sn(s) | Sn2+(aq) | | Cu2+(aq) | Cu(s) 

6| bx‡Pi Zwor‡Kvl¸wji Aa©‡Kvl wewµqv I Zwor‡Kvl wewµqv¸wj wK? 

 K) Fe(s) | Fe2+(aq)  | | Ag+(aq) | Ag(s) 

 L) Cd(s) | Cd2+(aq) | | Ni2+(aq) | Ni(s) 

7| 25
0
C ZvcgvÎvq bx‡Pi wewµqvwUi gy³kw³ ∆ G

0 KZ? 

 Sn
2+

(aq)  + 2Hg
+
(aq)  → Sn

4+
(aq)  + Hg

2+
2 (aq)  

8| GKwU †Kv‡li wewµqv 

 Zn(s) +Cl2(g) 
H 2O

 →   Zn
2+

(aq)  + 2Cl
-
(aq)  

Ges  ∆G0  = - 409KJ n‡j E
0

†Kvl KZ? 
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msw¶ß DË‡ii cÖkœ 

1| Zwor ivmvqwbK †Kvl wK? 

2| cÖv_wgK †Kvl I †MŠY †Kvl Kv‡K e‡j? 

3| Aa© †Kvl wK? Aa© †Kvl KZ cÖKvi I wK wK? 

4| Aa© †Kvl wewµqv I †Kvl wewµqv Kv‡K e‡j? 

5| Zn | ZnSO4 | | CuSO4 | Cu G †KvlwUi †Kvl wewµqv wjLyb| 

6| Zn/Zn2+Ges Ag/Ag+  B‡jK‡UªvW mgb¦‡q MwVZ †Kvl Ges †Kvl wewµqv wjLyb| 

7| wb¤œwjwLZ Zwor‡Kv‡li Rb¨ Aa©‡Kvl wewµqvØq Ges m¤ú~Y© †Kvl wewµqv wjLyb| 

 Zn(s) | Zn
2+
(aq)  | | H

+
(aq)  | H2(g) 

8| RviY wefe I weRviY wefe ej‡Z wK eySvq? 

9| ZworØvi Kv‡K e‡j? GKwU Zwor ivmvqwbK †Kv‡l KqwU ZworØvi _v‡K? ZworØvi¸‡jvi bvg 
wK? 

10| ZworØvi wefe I cÖgvb ZworØvi wefe Kv‡K e‡j? 

11| ZworØvi wefe I cÖgvY ZworØvi wefe Gi g‡a¨ cv_©K¨ wjLyb| 

12| cÖgvb ev Av`k© nvB‡Wªv‡Rb ZworØvi ev B‡jK‡UªvW Kv‡K e‡j? 

13| wb‡ ©̀kK ZworØvi wK? 

14| Zwor †Kv‡l RviY -weRviY wewµqvi ¯̂Zù‚Z©Zv wKfv‡e wbY©q Kiv nq, D`vniYmn wjLyb| 

15| avZzi ¶q ev K‡ivmvb wK? avZzi ¶q GKwU ivmvqwbK cÖwµqv e¨vL¨v Kiæb| 

 

iPbvg~jK DË‡ii cÖkœ 

1| Zwor ivmvqwbK †Kvl wK? wP‡Îi mvnv‡h¨ GKwU W¨vwb‡qj †Kvl Gi MVb eY©bv Kiæb| 

2| cÖgvY nvB‡Wªv‡Rb M¨vm ZworØv‡ii MVb I Kvh© cÖYvjx eY©bv Kiæb| 

3| ï®‹ †Kvl Kv‡K e‡j? wP‡Îi mvnv‡h¨ GKwU ï®‹ †Kvl eY©bv Kiæb| 

4| mÂqK †Kvl wK? Gi MVb eY©bv Kiæb| mÂqK †Kv‡l wKfv‡e we ỳ¨r mÂq Kiv nq Ñ ivmvqwbK 
mgxKiYmn eY©bv Kiæb| 

5| jeY †mZz ev më weªR Kv‡K e‡j? më weª‡Ri KvR wK? 

 

 


