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f~wgK v  (Introduction) 

eZ©gvb hyM gvbe mf¨Zvi BwZnv‡m weÁv‡bi Pig DrK‡l©i hyM| Avgv‡`i ˆ`bw›`b Rxe‡b cÖwZwU †ÿ‡Î Rwo‡q 
Av‡Q wewfbœ ai‡bi ˆe ỳ¨wZK hš¿cvwZ| myZivs we ỳ¨r e¨e ’̄v GKwU †`‡ki DbœwZi gvcKvwV wnmv‡e cwiMwYZ nq| 
†h RvwZ hZ DbœZ Zv‡`i Rxeb e¨e ’̄vi mv‡_ we ỳ¨‡Zi e¨enviI ZZ †ekx RwoZ| Av‡jvP¨ G Aa¨v‡q Avgiv 
ivmvqwbK wewµqvi mv‡_ mswkøó ˆe ỳ¨wZK Kvh©vejx wb‡q Av‡jvPbv Kie| 
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 Zw o r cw i evw n Zv  : Zw o r cw i evn x  I Gi  cÖKv i ‡f ` 

 
D ‡ Ïk ¨ 

G  c v V  †k‡ l w kÿ v _ x © iv -   
• wewfbœ Zwor cwievnx eY©bv Ki‡Z cvi‡eb| 
• avZe cwievnx I B‡jK‡UªvjvBwUK Zwor cwievnxi g‡a¨ cv_©K¨ Ki‡Z cvi‡eb| 
• Av‡cwÿK cwievwnZv I Z~j¨cwievwnZv e¨vL¨v Ki‡Z cvi‡eb| 
• Av‡cwÿK cwievwnZv I Z~j¨cwievwnZv Dci jN~Ki‡Yi cÖfve we‡kølY Ki‡Z cvi‡eb| 

 

 
g yL ¨ kã 

Zwor cwievnx, B‡jKUªjvBwUK cwievnx, B‡jKUªjvBU, Av‡cwÿK cwievwnZv , 
Z~j¨cwievwnZv BZ¨vw`| 

 

Z w o r  cw ie v n x   (Electrical Conductors)  

†h mKj c`v‡_©i ga¨w`‡q we ỳ¨r cwievnxZ nq Zv‡`i‡K we ỳ¨r cwievnx ejv nq| †hgb, avZzmg~n, 
Kcvi, Avqib, wmjfvi, A¨vjywgwbqvg BZ¨vw` Ges MwjZ jeY I Zworwe‡køl¨ ª̀eY BZ¨vw`|Avevi †h mKj 
c`v‡_©i ga¨w`‡q we ỳ¨r cwievnxZ nq bv Zv‡`i‡K we ỳ¨r Acwievnx c`v_© e‡j| †hgb, KvV, ivevi, mvjdvi 
BZ¨vw`| 
 

Z w o r c w ie v n x  I G i cªK v i‡ f ` : †h e ‘̄i ga¨w`‡q Zwor cÖevwnZ nq Zv‡K Zwor cwievnx c`v_© e‡j| A_©vr Zwor 
cwien‡b mÿg e ‘̄‡K Zwor cwievnx ejv nq| e ‘̄i cÖK…wZ †f‡` ỳB ai‡Yi †KŠk‡j e ‘̄i ga¨w`‡q we ỳ¨r cÖevwnZ 
nq| h_v:  1) B‡jKUªb cÖev‡ni Øviv  2) Avqb ¦̀viv 
 

Zwor cwien‡bi c×wZ Z_v cwien‡bi †KŠk‡ii Ici wfwË K‡i Zwor cwievnx c`v_©‡K ỳÕfv‡M fvM Kiv hvq| 
h_v:- 1| avZe cwievnx evB‡jKUªwbK cwievnx ev 2| Zworwe‡køl¨ cwievnx ev B‡jK‡UªvjvBwUK cwievnx 

( 1) av Z e c w ie v n x  e v  B ‡ j K ‡ U ªv w bK  c w ie v n x  (Metalic or Electronic conductors) : †Kvb †Kvb cwievnx 
c`v‡_©i ga¨ w`‡q we ỳ¨r cwien‡bi d‡j H c`v‡_©i g‡a¨ †Kvb ivmvqwbK cwieZ©b nq bv, ïaygvÎ B‡jKUª‡bi 
mÂvj‡bi gva¨‡g G we ỳ¨r cwievnxZ nq e‡j G RvZxq cwievnx‡K B‡jKUªwbK cwievnx e‡j| avZz I avZz msKi 
GB †kÖYxi AšÍf©©~³ e‡j G ai‡Yi cwievnx‡K avZe cwievnxI ejv n‡q _v‡K| G‡`i Zwor cwienb ÿgZv 
Zworwe‡køl¨ cwievnx n‡Z †ekx nq| 
 

( 2 ) Z w o r  w e ‡ køl¨ c w i e v n x  e v  B ‡ j K ‡ U ªv j v B w U K  cw ie v n x  (Electrolytic conductors) : wKQz wKQz cwievnx c`v‡_©i 
ga¨w`‡q we ỳ¨r cwien‡bi d‡j ivmvqwbK cwieZ©b N‡U IGi d‡j bZzb c`v‡_©i m„wó nq Ges G‡ÿ‡Î Avq‡bi 
gva¨‡g we ỳ¨r cwievnxZ nq| G ai‡bi cwievnx‡K B‡jK‡UªvjvBwUK cwievnx e‡j| ‡hgb, GwmW, ÿvi,MwjZ jeb 
BZ¨vw`| 
 

†h mKj c`v‡_©i ª̀e‡Yi ga¨w`‡q we ỳ¨r cwienY Ki‡j c`v_©wU we‡qvwRZ nq Zv‡`i‡K Zworwe‡køl¨ 
(Electrolytes) ejv nq| wewfbœ je‡Yi `ªeY, GwmW I ÿvi G ai‡bi c`v_©| Zwor cÖev‡ni gva¨‡g c`v_©mg~n‡K 
we‡kølY Kivi G cÖwµqv‡K Zwor we‡kølY e‡j| Zwor we‡køl¨c`v_©̧ ‡jv‡K Avevi ỳÕfv‡M fvM Kiv hvq- K) Zxeª ev 
mej Zwor we‡køl¨ I L) g„ ỳ ev ỳe©j Zwor we‡køl¨ 
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K )  Z x e ª e v  m e j  Z wo r  w e ‡ køl¨ (Strong electrolite) : ‡h mKj Zworwe‡køl¨ †h †Kvb NbgvÎvq Rjxq ª̀e‡b 
m¤ú~Y©iƒ‡c AvqwbZ n‡Z cv‡i Zv‡`i‡K Zxeª ev mej Zworwe‡køl¨ e‡j| G‡`i Zwor cwienb ÿgZv avZe 
cwievnx n‡Z Kg n‡jI h‡_ó  D”P gv‡bi| A‰Re jeb, LwbR GwmW, ÿvi(NaCl, HCl, NaOH) BZ¨vw` GB 
†kÖYxi AšÍf©~³| 

                     NaCl   → Na
+
 (aq) + Cl

-
 (aq) 

L)  g „ ỳ e v  ỳe ©j  Z w o r  w e ‡ køl¨ (Weak electrolite) : ‡h mKj Zworwe‡køl¨ †h †Kvb NbgvÎvq Rjxq ª̀e‡b 
m¤ú~Y©iƒ‡c AvqwbZ nq bv Zv‡`i‡K ~̀e©j Zworwe‡køl¨ e‡j| G ai‡Yi Zwor we‡køl¨ Rjxq ª̀e‡Y AvswkKfv‡e 
AvqwbZ nq e‡j G‡`i we ỳ¨r cwievnxZv A‡bK Kg| D`vniY¯̂iƒc ˆRe GwmW, ÿviK I A¨v‡gvwbqvg 
nvB‡Wªv·vB‡Wi(CH3COOH, NH4OH) bvg D‡jøL Kiv hvq| 

                   CH3COOH  �  H
+
 (aq) + CH3COO

 -
 (aq) 

‡h h‡š¿i mvnv‡h¨ Zwor we‡kølY cÖwµqv m¤úbœ Kiv nq Zv‡K 
B‡jK‡UªvjvBwUK †mj ejv nq| wb‡P GKwU B‡jK‡UªvjvBwUK 
†m‡ji eY©bv †`qv n‡jv(wPÎ 1.1)| 
 

G †m‡j Zworwe‡køl¨ wb‡q e¨vUvix n‡Z we ỳ¨r cÖevn Pvjbv Ki‡j 
e¨vUvix n‡Z we ỳ¨r GKwU avZe cv‡Zi gva¨‡g ª̀e‡Y cÖ‡ek K‡i 
G‡K A¨v‡bvW e‡j Ges Aci GKwU cv‡Zi ga¨w`‡q we ỳ¨r ª̀eY 
n‡Z †ei n‡q hvq G‡K K¨v‡_vW e‡j| †h cvZØ‡qi ga¨w`‡q 
we ỳ¨r ª̀e‡Y cÖ‡ek K‡i I `ªeY n‡Z †ei n‡q hvq †mB cvZØq‡K 
B‡jK‡UªvW (ZworØvi) e‡j| A_©vr A¨v‡bvW I K¨v‡_vW ỳwU 
ZworØvi| A¨v‡bvW e¨vUvixi abvZ¥K †cv‡ji mv‡_ mshy³ _v‡K 
Aciw`‡K K¨v‡_vW FYvZ¥K †cv‡ji mv‡_ mshy³ _v‡K| GKwU welq 
†Lqvj Kiv cÖ‡qvRb †h Zwor we‡køl‡Yi mgq ïaygvÎ B‡jK‡UªvW Ø‡qi g‡a¨B B‡jK‡UªvjvB‡Ui we‡qvRb N‡U, 
ª̀e‡Y B‡jK‡UªvjvB‡Ui we‡qvRb N‡U bv| B‡jK‡UªvW¸‡jv mvaviYZ avZe cvZ A_ev Kve©b iW Øviv ˆZwi Kiv nq| 

G‡`i g‡a¨ Kcvi I cøvwUbvg ZworØvi me©vwaK e¨eüZ nq| 
 

av Z e c w ie n b I B ‡ j K ‡ U ªv j v B w U K  c w ie n ‡ bi g ‡ a¨ c v _ ©K ¨  (Comparison between metallic and electrolytic 

conduction) : avZe cwienb I B‡jKUªjvBwUK cwien‡bi g‡a¨ cv_©K¨ wb‡P Q‡Ki gva¨‡g †`qv n‡jv| 
 

av Z e c w ie n Y  B ‡ j K U ªj v B w UK  c w ie n Y 

1| Zwor cÖevn m¤ú~Y©fv‡e B‡jKUªb Øviv N‡U| 1| Zwor cÖevn Avq‡bi gva¨‡g N‡U| 

2| cwievnx c`v_© mvaviYZ avZz Z‡e MÖvdvBUI 
cwievnx c`v_© wnmv‡e e¨eüZ nq| 

2| Zworwe‡køl¨ c`v_©̧ ‡jv Zwor cwievnx wnmv‡e 
e¨eüZ nq| 

3| Zwor cÖev‡ni mgq ivmvqwbK wewµqv N‡U bv, ïay 
Zv‡ci m„wó nq| 

3| Zwor cÖev‡ni d‡j ivmvqwbK wewµqv N‡U Ges 
Zv‡ciI m„wó nq| 

4| ZvcgvÎv e„w×i mv‡_ mv‡_ cwievnxZv n«vm cvq| 4| ZvcgvÎv e„w×i mv‡_ mv‡_ cwievnxZv e„w× cvq| 

5| Zwor cwienb ª̀”Z N‡U| 5| Zwor cwienY axi MwZ‡Z N‡U| 

6| B‡jKUªb cÖev‡ni wecixZ w`‡K we ỳ¨r cwienY N‡U 
e‡j aiv nq| 

6| abvZ¥K Avq‡bi cÖev‡ni w`‡KB we ỳ¨r cÖevnxZ 
nq| 

7| bZzb †Kvb c`v‡_©i m„wó nq bv| 7| ivmvqwbK wewµqvq bZzb c`v‡_©i m„wó nq| 

wPÎ 1.1 : B‡jK‡UªvjvBwUK †mj 

--------------------------------------------------------------------------------------------- ----------------------------------------------------------------------------------------------------------------------------------------------------------- 
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Z w o r  w e ‡ køl¨ ` ªe ‡ Y i Z w o r  c w ie v n x Z v  : we ỳ¨r cwien‡bi †ÿ‡Î In‡gi m~Î n‡Z Avgiv cvB Òwbw ©̀ó ZvcgvÎvq 
†Kvb cwievnxi ga¨w`‡q we ỳ¨r cÖev‡ni nvi H cwievn‡Ki ỳB cÖv‡šÍi ˆe ỳ¨wZK wefe cv_©‡K¨i mgvbycvwZKÓ| hw`, 
GKwU cwievn‡Ki ỳB cÖv‡šÍi wefe cv_©K¨ E volt nq Ges H cwievn‡Ki cÖevngvÎv I amp nq Z‡e Ing Gi 
m~Îvbymv‡i- 
 E ∝ I 
 E = IR 
GLv‡b R mgvbycvwZK aªæeK, GwU cwievnxi †iva| A_©vr cwievnxi †h ag© we ỳ¨r cwien‡b evav cÖ`vb K‡i Zv‡K 

†iva e‡j| GB †iv‡ai wecixZ ivwk‡KB cwievnxZv e‡j| †Kvb ª̀e‡Yi cwievnxZv (Conductance) C n‡j, C= �
�| 

In‡gi GB m~Î Zwor we‡køl¨ ª̀e‡Yi †ÿ‡Î cÖ‡hvR¨| 

A v ‡ c w ÿ K  c w ie v n x Z v  I A v ‡ c w ÿ K  †iv a: wewfbœ c`v‡_©i cwievwnZv Zzjbv Kivi Rb¨ Av‡cwÿK cwievnxZvi 
cÖ‡qvRb nq| †iva m¤úwK©Z In‡gi m~Î n‡Z Avgiv Rvwb †Kvb cwievnxi †iva R n‡j- 

R = � 	a 

GLv‡b � = Av‡cwÿK †iva 	 =cwievnxi ‰`N©̈  a = cwievnxi cÖ ’̄‡”Q‡`i †ÿÎdj 
 ∴ 				 �

� = �
��

= �
� . �

�  

 C = k �
� 

 GLv‡b k = �
� 

 k = Av‡cwÿK cwievnxZv 
 hw` a = 1	cm� 
 	 = 1	cm nq Z‡e 
 C = k 
A_©vr 1	cm� cȪ ’‡”Q` wewkó cwievnxi ˆ`N©̈  1	cm n‡j G cwievnxi cwievnxZvB n‡e Dnvi Av‡cwÿK cwievnxZv| 
 

Zworwe‡køl¨ ª̀e‡Yi †ÿ‡ÎI Dc‡iv³ m~Î cÖ‡hvR¨| A_©vr 1	cm� cȪ ’‡”Q` wewkó ỳwU ZworØvi‡K ci¯úi n‡Z 1	cm ~̀‡i ’̄vcb K‡i Zworwe‡køl¨ ª̀e‡Yi cwievwnZv cwigvc Ki‡j DnvB n‡e Zworwe‡køl¨ ª̀e‡Yi Av‡cwÿK 
cwievnxZv| G ai‡bi †mj e¨envi K‡i Avgiv wewfbœ Zworwe‡køl¨ ª̀e‡Yi cwievnxZvi Zzjbv Ki‡Z cvwi| 
  

Z w o r  cw ie v n x Z v i G K K : 
 Avgiv Rvwb cwievnxZv, C = �

� = 		 �
(���) 

  i. e. ,			mho = 	 �
��� 

 Av‡cwÿK cwievnxZv, k = c �
� = (mho) (#�)

(#�)$ 
  i. e., mho	cm%� 
  or, ohm%�cm%� 
Z zj ¨ c w ie v n x Z v  (Equivalent conductance) : GK MÖvg Z~j¨ Zworwe‡køl¨ ª̀e hZUzKz ª̀e‡Yi AvqZ‡b _v‡K Dnv‡K 1	cm ~̀i‡Z¡ Aew ’̄Z ỳwU e„nr ZworØ‡qi g‡a¨ ’̄vcb Ki‡j †h cwievnxZv cvIqv hvq Zv‡K Z~j¨ cwievnxZv e‡j| 
Z~j¨ cwievnxZv‡K ∧ Øviv cÖKvk Kiv nq| †Kvb ª̀e‡Yi NbgvÎv C() MÖvg Z~j¨/wjUvi n‡j 1 MÖvg Z~j¨ ª̀e ª̀exf~Z 
_vK‡e �***

+() cm,-G| Avevi 1cm, ev 1ml ª̀e‡Yi cwievnxZvB Av‡cwÿK cwievnxZv| 
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 ∴ Z~j¨ cwievnxZv,	∧	= k 1000
Ceq  

 ∧	= kV																			 ∴ V = 1000Ceq  

GLv‡b V n‡jv H AvqZb hv‡Z 1geq  ª̀e ª̀exf~Z Zv‡K|  
Z~j¨ cwievnxZvi GKK mhocm

2
geq

-1|  
 

‡ g v j v i c w ie v n x Z v  (Molar Conductance) : Z~j¨cwievnxZvi gZ Zworwe‡kø‡l¨i †gvjvi cwievnxZvI cwigvc Kiv 
nq| G‡`i g‡a¨ cv_©K¨ ïay Zworwe‡køl¨ c`v‡_©i cwigv‡b, hv w`‡q ª̀eY ‰Zix Kiv nq| Z~j¨ cwievnxZv n‡jv 
GKMÖvg Z~j¨ c`v‡_©i Avq‡bi cwievnxZv, Ab¨w`‡K †gvjvi cwievnxZv n‡jv GK‡gvj c`v‡_©i Avq‡bi cwievnxZv|  
Zworwe‡køl¨ ª̀e‡Yi †h AvqZ‡b 1 ‡gvj ª̀e ª̀exf~Z _v‡K Zv‡K 1 †m.wg. ~̀i‡Z¡ ¯’vwcZ ỳwU e„nr ZworØv‡ii g‡a¨ 
iL‡j †h cwievnxZv cvIqv hvq DnvB H Zworwe‡kø‡l¨i †gvjvi cwievnxZv| V AqZ‡b †Kvb Zworwe‡køl¨ ª̀e‡Yi 
1 †gvj ª̀wef~Z _vK‡j Dnvi †gvjvi cwievnxZv- 

                                      μ= κV………………(1) 

              GLv‡b   μ=†gvjvi cwievwnZv; κ = Av‡cwÿK cwievnxZv 
              ‡gvjvi cwievnxZvi GKK ohm

-1
cm

2
mol

-1 

0.01M NaCl  ª̀e‡bi †ÿ‡Î ,0.01 ‡gvj NaCl ª̀wef~Z Av‡Q1000 cm
3 AvqZ‡b 

∴1 ‡gvj ª̀wef~Z  Av‡Q 1000/ 0.01 cm
3AvqZ‡b 

myZivs G‡ÿ‡Î V = 1000/ 0.01 cm
3 

∴V = 
�***

+  cm
3 ; GLv‡b C †gvjvi NbgvÎv 

∴ ‡gvjvi cwievnxZv μ= κ
�***

1  ... ... ...  .. .. .. .. .. ..(2) 

D`v n iY  : 0.2M NaCl Rjxq ª̀e‡bi Av‡cwÿK cwievnxZv 0.0176 ohm
-1

cm
-1 n‡j H ª̀e‡Yi †gvjvi cwievnxZv 

KZ? 

m g v av b : Avgiv Rvwb, ‡gvjvi cwievnxZv   κ
�***

1   .. .. .. ..(2) 

μ = 0.0176×
�***

*.�  
   = 88 ohm

-1
cm

2
mol

-1 
(Ans) 

GLv‡b, κ = 0.0176  ohm
-1

cm
-1

 

C = .0.2 M 

μ  = ? 

 

 
wk ÿ v _©x i K v R  

1.  1M H2SO4`ªe‡Yi Av‡cwÿK cwievnxZv 16.1×10
-2

ohm
-1

cm
-1 n‡j ª̀ebwUi Z~j¨ cwievnxZv wbY©q Kiæb| 

(DËi : 80 ohm) 
2. 25

0
 C ZvcgvÎvq GKwU cwievnxZv †m‡j 0.05M NaOH ª̀e‡Yi †iva 31.6 ohm| †mj aªæeK 0.367cm

-1 n‡j  
NaOH ª̀eYwUi †gvjvi cwievwnZv wbY©q Kiæb| (DËi: 232ohm

-1
cm

2
mol

-1) 
3.1.5cm

-2 cÖ ’̄‡”Q‡`i Ges 0.72 cm cvi¯úwiK ~̀i‡Z¡ ivLv ỳwU Zwor Øv‡ii g‡a¨ 0.1M †gvjvi †Kvb Zworwe‡køl¨ 
ª̀eY ivL‡j †`Lv hvq †h Zvi ˆe ỳ¨wZK †iva 52.4 ohm nq| ª̀eYwUi Av‡cwÿK cwievnxZv wbY©q Kiæb| (DËi: 

0.0061ohm
-1) 
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A v ‡ c w ÿ K  c w ie v n x Z v i Dc i j N yK i‡ Y i c Öfv e  (Effect of dilution of relative conductance) 

cÖwZ mL ev cm, ª̀e‡Yi cwievnxZvB Av‡cwÿK cwievnxZv| myZivs cÖwZ mL ª̀e‡Y Avq‡bi msL¨v hZ †ekx n‡e H 
ª̀e‡Yi Av‡cwÿK cwievnxZv ZZ †ekx| kw³kvjx Zworwe‡køl¨ †h‡Kvb NbgvÎvq ª̀e‡Y m¤ú~Y©iƒ‡c AvqwbZ nq d‡j 
ª̀eY jNy Kivi mv‡_ mv‡_ cÖwZ mL ª̀e‡Y Avq‡bi msL¨v n«vm cv‡e A_©vr Av‡cwÿK cwievnxZv n«vm cv‡e| 

 

Avevi ~̀e©j Zwor we‡køl¨ ª̀e‡Y Aí cwigv‡b we‡qvwRZ nq A_©vr ª̀e‡Y Avq‡bi msL¨v Kg| wKš‘ ª̀eY jNy Ki‡j 
Dnvi we‡qvRb gvÎv e„w× cvq Z_vwc jNy Kivi d‡j cÖwZ mL ª̀e‡Y Avq‡bi msL¨v c~‡e©i †P‡q K‡g hvq| A_©vr 
Av‡cwÿK cwievnxZv n«vm cvq| myZivs ejv hvq jNyKi‡Yi d‡j kw³kvjx I ~̀e©j Dfq Zworwe‡køl¨i †ÿ‡ÎB 
Av‡cwÿK cwievnxZv n«vm cvq| 

A v ‡ c w ÿ K  c w ie v n x Z v i Dc i Z v c g v Î v i c Öfv e (Effect of temperature on relative conductance) : ZvcgvÎv 
e„w×i d‡j ª̀ve‡Ki mv› ª̀Zv (viscocity) n«vm cvq d‡j ª̀e‡YAvq‡bi MwZ e„w× cvq d‡j Av‡cwÿK cwievnxZvI 
e„w× cvq| 

ª̀e ‡ Y i c w ie v n x Z v  c w ig v ‡ c i c ×w Z  (Determination of conductance of solution) : cøvwUbvg B‡jK‡UªvW wewkó 
†mj (Cell)-G ª̀eY wb‡q Gi †ivaR cwigvc K‡i ª̀e‡Yi Av‡cwÿK cwievnxZv wbY©q Kiv hvq| ª̀e‡Yi †iva 
wbY©‡qi Rb¨ ûBU‡÷vb weªR bxwZ e¨envi Kiv nq| 
c w ie v n x Z v  c w ig v ‡ c i hš ¿m ¾ v  :GLv‡b MN GKwU mgcȪ ’‡”Q` wewkó avZz wbwg©Z Zvi R ‡ivae· hvi gva¨‡g wewfbœ 
gv‡bi †iva mvwK©‡U e¨envi Kiv hvq| V3 GKwU †mj hvi g‡a¨ cixÿbxq ª̀eY Av‡Q| GLv‡b T ‡Uwj‡dv‡bi 
wiwmfvi J RwK I BÛvKkb K‡qj| wPÎvbyhvqx hš¿m¾v m¤úbœ Kivi ci BÛvKkb K‡q‡ji ga¨w`‡q AC we ỳ¨r cÖevn 
Pvjbv K‡i †ivae· R n‡Z Avgiv Dchy³†iva wba©viY Kwi Ges †Uwj‡dvb wiwmfvi Kv‡b a‡i RwKJ Zv‡ii Dci 
Avbv-†bqv Ki‡j LmLm AvIqvR Ki‡e|  

     
GLb J Zv‡ii Dci Wv‡b ev‡g Ggb fv‡e miv‡Z n‡e †hb †Uwj‡dv‡bi AvIqvR eÜ nq| G we› ỳ‡K (Null point) 

bvj we› ỳ e‡j| Gevi GKwU wgUvi †¯‹‡ji mvnv‡h¨ M I N we› ỳ n‡Z bvj we› ỳi ~̀iZ¡ wbY©q Kiv nq| aiv †Mj M 

I N n‡Z jvj we› ỳi ~̀iZ¡ h_vµ‡g l I 100-l GLb ûB÷b eªxRbxwZ Abymv‡i Avgiv cvB| 

 
ª̀e‡Yi †iva VX

e‡·i †iva R  = �**%�
�  

 ∴  ª̀e‡Yi †iva V3 = �**%�
� 6 

 ∴  ª̀e‡Yi cwievwnZv C = �
78 = �**%�

� 6 

T  wiwmfvi 

0 

 
100 
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 ∴ G ª̀e‡Yi Av‡cwÿK cwievwnZv 

 k = c �
�................. 1 (L) 

Rvbv Av‡cwÿK cwievnxZvi GKwU ª̀eY e¨envi K‡i H ª̀e‡Yi cwievnxZv wbY©q K‡i �
� wbY©q Kiv hvq- 

9
� = 	 :

#...................  1 (M) 

∴ Gevi �
� I c Gi gvb 1 (L) mgxKi‡Y emv‡j Avevi Av‡cwÿK cwievnxZvi gvb n‡Z Z~j¨ cwievnxZv 

∧	= k 1000
+() mgxKiY n‡Z wbY©q Kiv hvq| †hLv‡b Ceq ª̀e‡Yi NbgvÎv geqlit

-1|  

‡ m j  aªæe K  : †Kvb wbw ©̀ó †m‡ji Rb¨ Dnvi ZworØviØ‡qi ga¨eZx© ~̀iZ¡ l Ges ZworØviØ‡qi †ÿÎdj a Gi 
AbycvZ GKwU aªæe msL¨v G‡K †mj aªæeK e‡j| G‡K K+ Øviv cÖKvk Kiv nq|  
myZivs K+ = <

�............. 1.7 (K) 
 

 
cwievnxZvi cv_©K¨ wba©vi‡bi Rb¨ Avgiv H�SO@, HCl, NaOH, NH@OH, NaCl, KCl BZ¨vw` wewfbœ GwmW I je‡Yi 
ª̀eY e¨envi Ki‡Z cvwi| 

BwZc~‡e© Avgiv †R‡bwQ wewfbœ NbgvÎvi ª̀e‡Yi cwievnxZv wfbœ nq GKB mv‡_ wewfbœ B‡jK‡UªvjvB‡Ui cwievnxZvI 
wfbœ| myZivs GKwU B‡jK‡UªvjvB‡Ui wewfbœ NbgvÎvi ª̀eY ˆZix K‡i Avgiv †m¸‡jvi cwievnxZvi cv_©K¨ wbY©q 
Ki‡Z cvwi A_ev GKwU wbw ©̀ó NbgvÎvi wewfbœ B‡jK‡UªvjvB‡Ui ª̀eY ˆZwi K‡i Dnv‡`i cwievnxZvi cv_©K¨ wbY©q 
Ki‡Z cvwi| 

NaCl G i w e w fbœ  N b g v Î v i ª̀ e ‡ Y i c w ie v n x Z v i c v _ ©K ¨ w bY © q  : NaCl Gi †gvjvi fi 58.5	g B‡jK‡UªvwbK e¨v‡jÝ 
e¨envi K‡i Avgiv 5.85	g ï×fv‡e MÖnY Kwi| AZci Dnv‡K 100	mL GKwU d¬̈ v‡· wb‡q Aí cwigvY cvwZZ 
cvwb‡Z ª̀exf~Z Kivi ci cÖ‡qvRbxq cwigvY cvwZZ cvwb †hvM K‡i Dnvi Mjvi `vM ch©šÍ c~Y© Kwi| d‡j Dnvi 
NbgvÎv n‡e- 

 C	 =	 M„nxZ IRb
cÖ‡qvRbxq IRb ×cÖ‡qvRbxq NbgvÎv 

 = EFG.*HG × 0.1 

 = C3 

 GLb G g~j ª̀eY C3 n‡Z Avgiv 0.01, 0.02, 0.03, 0.04, 0.05M ª̀eY ˆZix Kwi| 

eY ©bv : GKwU 250mL weKv‡i ỳBwU Zvgvi cvZ wPÎvbyhvqx ’̄vcb K‡i Dnvi mv‡_ ỳwU Zvi mshy³ K‡i Zworwe‡køl¨ 
†mj ˆZix Kiæb|  
 

GLv‡b D‡jøL Kiv cÖ‡qvRb Ab¨ †Kvb avZe cvZI e¨envi Kiv hvq Avevi mivmwi µqK…Z B‡jK‡UªvW e¨envi Kiv 
hvq| wPÎvbyhvqx GKwU nvW© †evW© G KZK¸‡jv wQ ª̀ K‡i Dnvi ỳwU wQ ª̀ w`‡q ỳwU Zvgvi Zvi cÖ‡ek Kwi‡q Dnv‡`i 
ỳÕcÖv‡šÍ ỳwU ZvgvicvZ hy³ K‡i wPÎvbyhvqx 250	ml weKv‡ii Ici ’̄vcb Kiæb| nvW©‡ev‡W©i g‡a¨ GKwU wQ ª̀ GKUz 

eo K‡i Kiæb hv‡Z Dnvi ga¨w`‡q dv‡b‡ji ga¨ w`‡q Zworwe‡kø‡l¨i ª̀eY cÖ‡ek Kiv‡bv hvq| Gevi wP‡Îi b¨vq 
hš¿ m¾v ’̄vcb K‡i Ôbvj we› ỳÕ wbY©q  Kiæb Ges ª̀e‡Yi cwievnxZv I Av‡cwÿK cwievnxZv wbY©q Kiæb| Gfv‡e 
wewfbœ NbgvÎvi ª̀e‡Yi Rb¨ wfbœ wfbœ cwievnxZv cwigvc K‡i wb‡Pi QK c~Y© Kiæb| 

 
wkÿ v _©x i K v R wewfbœ ª̀e‡Yi cwievnxZvi cv_©K¨ wbY©q 
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c h©‡ eÿ Y  m sL ¨v NaCl  ` ªe‡ Y i 
Nb gvÎ v 

` ªe‡ Y i Z vc gvÎ v ` ªe‡ Y i c wi evnxZ v N =9
(OPP%9)Q RST%O 

Av: c wi evnxZ v  

U = V 9
Wohm

-1
cm

-1
 

1. 

2. 

3. 

4. 

0.01 

0.02 

0.03 

0.04 

   

we: ª̀: Rvbv NbgvÎvq Ges Rvbv Av‡cwÿK cwievnxZvi ª̀eY †m‡j wb‡q Dnvi cwievnxZv wbY©q K‡i Dnv n‡Z †Kvl 
aªæeK �

� wbY©q Ki‡Z n‡e| 

wb‡Pi Q‡K KCl	 ª̀e‡Yi wewfbœ NbgvÎvi 25
0
C ZvcgvÎvq Av: cwievnxZv D‡jøL Kiv n‡jv| 

N bg v Î v  
( MÖv g Z ~j ¨ / w j U v i)  

A v ‡ c w ÿ K   c w ie v n x Z v 
ohm

-1
cm

-1
 

0.01 0.0014114 

0.10 0.01288 

1.00 0.11173 

GKBfv‡e wewfbœ B‡jK‡UªvjvB‡Ui GKB NbgvÎvi ª̀eY ˆZwi K‡i Dnv‡`i cwievnxZv I Av:cwievnxZv Zzjbv Ki‡Z 
cvwi| 

B ‡ j K ‡ Uªv j v B U  N bg v Î v  
g/L 

Z v c g v Î v  °N 
c w ie v n x Z v 

ohm
-1 

Z ~j ¨ c w ie v n x  
ohm

-1
cm

-1
 

KCl 0.1    

NaCl 0.1    

CuSO4 0.1    

H2SO4 0.1    
 

GLv‡b D‡jøL¨ †h Avt cwievwnZv wbY©‡qi mgq KCl, NaCl, CuSO@ BZ¨vw` ï®‹ n‡Z n‡e Ges H2SO4, NaOH 

BZ¨vw` cÖwgZ K‡i wb‡j mwVK gvb cvIqv hv‡e| 

m g m ¨v - 1: GKwU B‡jK‡UªvjvBwUK †m‡ji ZworØviØ‡qi cÖwZwUi AvqZb  4cm
2Dnv‡`i ci¯úi n‡Z  2cm ~̀i‡Z¡ 

’̄vcb K‡i H ª̀e‡Y GKwU Zworwe‡køl¨ ª̀eY wb‡q cwievnxZv cwigvc K‡i †`Lv †Mj 1.34ohm
-1| H †m‡ji †mj 

aªæeK wnmve Kiæb Ges Av‡cwÿK cwievnxZv wbY©q Kiæb| 

mgvavb: 

Avgiv Rvwb, †mj aªæeK     Kc= �
�  ... ...  (ii) 

   ∴Kc	= �
@ 

                       =0.5 

Avevi, cwievnxZv     C = k �
� 

GLv‡b, 	 = 2	cm 

 a = 4	cm� 
 Kc =? 
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m g m ¨v - 2 : GKwU Zworwe‡køl¨ †m‡j wewfbœ Av‡cwÿK cwievnxZvi ª̀eY wb‡q Dnvi cwievnxZv 1.02	ohm%� cvIqv 
†Mj| Gici Dnv‡Z ARvbv Av‡cwÿK cwievnxZvi ª̀eY wb‡q cwievnxZv cwigvc K‡i 1.08	ohm%� cvIqv †Mj| 
ARvbv ª̀e‡Yi Av‡cwÿK cwievnxZvi gvb wbY©q Kiæb| [Rvbv ª̀e‡Yi Av: cwievnxZv k = 0.1004	ohn�cm%�|] 
m g v av b:  
Avgiv Rvwb, 
cwievnxZv, C= k. K# .......... (i) 
GLv‡b, 
 C = cwievnxZv 
 k = Av: cwievnxZv 
 K# = ‡Kvl aªæeK C�C� = k�			k�

K#K# 
 

												∴ 			k� = +$+[ k�.. ...   ... (ii) 

												∴ 		k� = 2.081.02 	 × 0.1004											 
                    = 0.0492ohm%1cm%1 
 

 
 
 
 
 
 

C� = 2.08	ohm%� C� = 1.02	ohm%� k� = 0.1004	ohm%�cm%� 

 

 
m v i-m s‡ÿ c  :   

B ‡ j K ‡ U ªv w bK  c w ie v n x : †hme cwievnx c`v‡_©i ga¨w`‡q we ỳ¨r cwien‡bi d‡j G‡`i g‡a¨ †Kvb ivmvqwbK cwieZ©b nq 
bv ïaygvÎ B‡jKUª‡bi mÂvj‡bi gva¨‡g we ỳ¨r cwievwnZ nq G ai‡bi cwievnx‡K avZe cwievnx ev 
B‡jK‡UªvwbK cwievnx e‡j| 

B ‡ j K ‡ Uªv j v B w U K  c w ie v n x  : ‡hme cwievnx c`v‡_©i ga¨w`‡q we ỳ¨r cwien‡bi d‡j ivmvqwbK cwieZ©b N‡U Ges 
djkÖæwZ‡Z bZzb c`v‡_©i m„wó nq †hgb, GwmW, ÿvi MwjZ jeb BZ¨vw`| G‡ÿ‡Î Avq‡bi gva¨‡g we ỳ¨r 
cwievwnZ nq| G ai‡bi cwievnx‡K B‡jK‡UªvjvBwUK cwievnx e‡j| 
A v ‡ c w ÿ K ‡ iv a : wbw ©̀ó ZvcgvÎvq GKK cȪ ’‡”Q` wewkó †Kvb c`v‡_©i GKK ‰`‡N©̈ i  †iva‡K Av‡cwÿK †iva 
e‡j| 
A v ‡ c w ÿ K  c w ie v w n Z v  : wbw ©̀ó ZvcgvÎvq GKK cȪ ’‡”Q` wewkó ỳwU ZworØvi‡K †Kvb Zwor we‡køl¨ ª̀e‡Y ci¯úi 
n‡Z GK †m.wg. ~̀i‡Z¡ ’̄vcb Ki‡j Dnvi †h cwievwnZv cvIqv hvq Zv‡K H Zworwe‡kø‡l¨i Av‡cwÿK cwievwnZv 
e‡j| 
Z zj ¨ c w ie v n x Z v : GK MÖvg Z~j¨ Zworwe‡køl¨ ª̀e hZUzKz ª̀e‡Yi AvqZ‡b _v‡K Dnv‡K 1cm ~̀i‡Z¡ Aew ’̄Z ỳwU 
e„nr ZworØ‡qig‡a¨ ’̄vcb Ki‡j †h cwievnxZv cvIqv hvq Zv‡K Z~j¨ cwievnxZv e‡j| Z~j¨ cwievnxZv‡K ∧ 
Øviv cÖKvk Kiv nq| †Kvb ª̀e‡Yi NbgvÎv C() MÖvg Z~j¨/wjUvi n‡j 1 MÖvg Z~j¨ ª̀e ª̀wef~Z _vK‡e �***

+() cm,-
G| Avevi 1	cm, ev 1	ml ª̀e‡Yi cwievnxZvB Av‡cwÿK cwievnxZv| 

∴ k = CK# = 1.340.5  

= 2.68	ohm%�cm%� 

                              = k Kc       ...   (ii) 
 

GLv‡b, C = 1.34	ohm%� 
          Kc = 0.5	cm%� 
 k =? 
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c v‡ Vv Ë i g~j¨v q b- 5 .1 

 

m wVK  D Ë‡ ii c v‡ k wU K  (√√√√)  wP ý  w`b 
1| wb‡Pi †KvbwU B‡jK‡UªvjvBU - 
 K) wPwb  L) †K‡ivwmb               
 M) c¨vivwdb I‡qj               N) nvB‡Wªv‡K¬vwiK GwmW  

2| kw³kvjx Zwor we‡kø‡l¨i †ÿ‡Î ª̀e‡Yi NbgvÎv Kgv‡j - 
  K) Av‡cwÿK cwievwnZv ev‡o                              
 L) Av‡cwÿK cwievwnZv K‡g 
 M) Av‡cwÿK cwievwnZv AcwiewZ©Z _v‡K                  
 N) Av‡cwÿK cwievwnZv Z~j¨cwievwnZvi mgvb nq 
 

3| ‡KvbwU Zwor mycwievnxÑ 
 K) KvuP                  L) MÖvdvBU                 
 M) ivevi  N) wPwb 
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 d ¨v i v ‡Wi  cÖ_ g  m~Î 

 
D ‡ Ïk ¨ 

G  c v V  †k‡ l w kÿ v _ x © iv -   

• d¨viv‡Wi 1g m~Î eY©bv Ki‡Z cvi‡eb| 
• GKwU avZe Avq‡bi ª̀eY n‡Z wbw ©̀ó cwigvb avZz Drcbœ Ki‡Z cÖ‡qvRbxq mgq MYbv Ki‡Z cvi‡eb| 
• wewfbœ Zworwe‡kø‡l¨i Zwor ivmvqwbK Z~j¨vsK wbY©q Ki‡Z cvi‡eb|  
• d¨viv‡Wi 1g m~‡Îi ¸iæZ¡ e¨vL¨v Ki‡Z cvi‡eb| 

 
g yL ¨ kã d¨vivW, ZworivmvqwbK Z~j¨vsK, Kzj¤̂, A¨v‡¤úqvi, PvR© 

 

Avgiv Rvwb, Zwor we‡køl‡Yi d‡j K¨v‡_v‡W Zworwe‡køl¨ Rgv nq Aciw`‡K A¨v‡bvW ÿq cÖvß n‡q  
ª̀e‡Y Avqb wnmv‡e ª̀wef~Z nq| weÁvbx d¨viv‡W, weªwUk imvqb I c`v_©we` wewfbœ Zworwe‡kø‡l¨i 

ga¨w`‡q Zwor cÖevwnZ K‡i, Zwor we‡køl‡Yi d‡j K¨v‡_v‡W RgvK…Z ev A¨v‡bvW n‡Z ÿqcÖvß c`v‡_©i cwigv‡Yi 
mv‡_ ª̀e‡Yi ga¨w`‡q cÖevwnZ we ỳ¨‡Zi m¤úK© ’̄vcb K‡ib| Zvi GB  m~Î (1834) d¨viv‡Wi m~Î bv†g cwiwPZ| 

d¨v iv ‡ W i 1 g m ~Î  : Zwor we‡kølY Gi mgq K¨v‡_v‡W RgvK…Z A_ev A¨v‡bv‡W ÿqcÖvß c`v‡_©i cwigvY 
Zworwe‡kø‡l¨i ga¨ w`‡q cÖevwnZ Zwor Gi mgvbycvwZK| 
  

 
‡Kvb Zwor we‡køl‡Y hw` Q Kzj¤̂ PvR© cÖev‡ni d‡j K¨v‡_v‡W RgvK…Z c`v‡_©i cwigvb ev A¨v‡bvW ÿqK…Z c`v‡_©i 
cwigvY W n‡j 
 W = ZQ............. (i) 	 W = ZIt............. (ii) 
GLv‡b Z Zwor ivmvqwbK Zzj¨vsK Ges t mgq hver I A¨v‡¤úqvi we ỳ¨r cÖev‡ni d‡j Q PvR© cÖevwnZ n‡j Q = It| 

hw`  I = 1	amp Ges t = 1sec nq Z‡e 
(ii) bs mgxKiY n‡Z Avgiv cvB 

Cu2+ 

,SO4
2

-

cvV-5 .2 

A¨v‡bvW 

  A¨vbvqb 

  K¨v‡_vW 

  K¨vUvqb 

  B‡jK‡UªvjvB‡Ui ª̀eY 
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W = Z  ............. (iii) 
A_©vr 1	amp we`¨yr 1	sec mgq cÖevwnZ n‡j ‡h cwigvY c`v_© K¨v‡_v‡W Rgv nq Zv‡K H Zwor we‡kø‡l¨i Zwor 
ivmvqwbK Zzj¨vsK (Electrochemical equivalance)e‡j | 
 

GK Kzj¤̂ 1c	(1amp we ỳ¨r 1sec) we ỳ¨r Øviv nvB‡Wªv‡Rb †hŠM n‡Z 0.0000104	g nvB‡Wªv‡Rb cvIqv hvq| 
myZivs  nvB‡Wªv‡R‡bi Zwor ivmvqwbK Zzj¨vsK 0.0000104	g| Abyi~cfv‡e Kcv‡ii Zwor imvqwbK Z~j¨vsK 0.00329	g| 

 

cixÿv Øviv cÖgvwbZ n‡q‡Q †h, †Kvb Zworwe‡køl¨ c`v‡_©i GK MÖvgZ~j¨fi cwigvb Drcbœ Ki‡Z 96500 Kzj¤̂ 
cwigvb PvR© Gi cÖ‡qvRb nq| G cwigvb PvR©‡K G K  d¨v iv ‡ W (1 Faraday) e ‡ j  | G‡K F Øviv wb‡ ©̀k Kiv nq| 
d¨viv‡Wi cÖ_g m~‡Îi g~j K_v n‡jv hZ †ewk we ỳ¨r ZZ †ekx Drcv`| GK ‡gvj Drcv‡`i Rb¨ cÖ‡qvRb nF 
we ỳ¨r| GLv‡b n Zwor we‡kø‡l¨i RviY msL¨v| A_©vr H

+ ‡_‡K GK‡gvj H cigvYy Drcbœ Ki‡Z 1F PvR© 
Zworwe‡kø‡l¨i ga¨w`‡q cÖevwnZ Ki‡Z nq| GLv‡b n = 1 †h‡nZz H+ Avq‡bi RviY msL¨v 1| Avevi Zn

2+ †_‡K 
GK‡gvj Zn Drcbœ Ki‡Z 2F PvR© Zworwe‡køl¨ ª̀e‡Yi ga¨w`‡q cÖevwnZ Ki‡Z nq| GLv‡b n = 2 †h‡nZz Zn

2+ 

Avq‡bi RviY msL¨v 2| 
 

1F=96500 C = 1.0 mol. Electron= 1Sec 1 amp current 

 

d¨v iv ‡ W i 1g m ~‡ Î i ¸ iæZ ¡ :d¨viv‡Wi cÖ_g m~‡Îi mvnv‡h¨ wewfbœ ivmvqwbK c`v‡_©i Zwor-imvqwbK Z~j¨Zv wbY©q 
Kiv hvq| KZUzKy ivmvqwbK ª̀e¨ Drcbœ Ki‡Z KZ mgq, KZ A¨v‡¤úqvi we ỳ¨r cÖevwnZ Ki‡Z n‡e Zv wbY©q Kiv 
hvq| 

d¨v iv ‡ W i m ~‡ Î i c Ö‡ hv R ¨Z v  I m x g v e ×Z v  (Applicability and Limitation of Faraday’s Law) 
K )  c Ö‡ hv R ¨Z v : (i)  d¨viv‡Wi m~Î Zwor we‡kø‡l¨i ª̀eb I MwjZ Zwor we‡kø‡l¨i †ÿ‡Î mgfv‡e cÖ‡hvR¨| 
(ii)  d¨viv‡Wi m~‡Îi Pvc I ª̀e‡Yi NbgvÎvi †Kvb cÖfve bvB| Z‡e ZvcgvÎvi cÖfve Av‡Q| ZvcgvÎv e„w×‡Z 
ª̀e‡Yi m› ª̀Zv nªvm cvq d‡j Avqb cwienb mnRZi nq| 

L)  m x g v e ×Z v : (i) d¨iv‡Wi m~Î †KejgvÎ Zworwe‡køl¨ cwievnxi †ÿ‡Î cÖ‡hvR¨ B‡j±ªwbK ev avZe cwievnxi 
†ÿ‡Î cÖ‡hvR¨ bq| KviY G‡ÿ‡Î RviY-weRviY N‡U bv|  

(ii)  †h‡ÿ‡Î kZfvM Zworwe‡køl¨ c×wZ‡Z Zwor cwievnxZ nq ïaygvÎ †m me‡ÿ‡Î kZfvM d¨viv‡Wi m~Î 
cÖ‡hvR¨ n‡e|  

(iii)  †Kvb Zworwe‡kø‡l¨i †ÿ‡Î GKmv‡_ GKvwaK RviY-weRviY NU‡j d¨viv‡Wi m~‡Îi MYbvi ‡ÿ‡Î ÎæwU NU‡e| 

d¨iv ‡ Wi c Ö_ g m ~‡ Î i c Ö‡ q v M : d¨viv‡Wi cÖ_g m~‡Îi mnv‡h¨ Avgiv †Kvb wbw ©̀ó cwigvb c`v_© K¨v_‡W Rgv n‡Z 
KZ mgq jvM‡e Zv MYbv Kiv hvq| GKB fv‡e GKwU wbw ©̀ó mg‡q KZUzKy c`v_© K¨v_‡W Rgv n‡e Zv wnmve Ki‡Z 
cvwi| B‡jK‡Uªv‡cøwUs Gi †ÿ‡Î d¨viv‡Wi m~‡Îi cÖ‡qvM †`Lv hvq| 

B ‡ j K ‡ Uªv ‡ c øw U s  : B‡jK‡UªvjvBwmm c×wZ‡Z †Kvb avZe c`v‡_©i Dci Ab¨‡Kvb avZzi cvZjv cÖ‡jc †`qvi 
ca×wZ‡K B‡jK‡Uªv†cøwUs e‡j| avZzi ‰Zix wewfbœ e¨envh© e ‘̄i Dci B‡jK‡Uªv‡cøwUs K‡i Dnvi `xN©̈ ¯’vwqZ¡Zv I 
Dnvi †mŠ›`h© e„w× Kiv nq| †hgb †jvnv I mxmvi ‰Zix wewfbœ c`v‡_©i Dci wb‡K‡ji B‡jK‡Uªv‡cøwUs Kiv nq d‡j 
Dnvi ’̄vwqZ¡ e„w× cvq Ges GKB mv‡_ mxmvi ˆZix wRwbm e¨envi Dc‡hvMx nq| KviY mxmvi ˆZix wRwbm welwµqv 
NUvq wKš‘ B‡jK‡Uªv†cøwUs welwµqv cÖwZ‡iva K‡i| AjsKviw` ˆZix‡Z wewfbœ avZzi gva¨‡g B‡jK‡Uªv‡cøwUs e¨envi 
n‡q _v‡K| 
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m g m ¨v - 1 : 0.5amp we ỳ¨r cÖevn 5min a‡i Zzu‡Zi Rjxq ª̀e‡Y Pvjbv Ki‡j wK cwigvY Kcvi mwÂZ n‡e? 

m g v av b : Kcv‡ii ZworivmvqwbK Z~j¨vsK = 
cvigvbweK fi g

96500×Kcv‡ii RviY msL¨v  

                                        = 
63.G

efG**×� 
                                                           = 0.000329	g/C  
 
d¨vii    d¨viv‡Wi cÖ_g m~Îvbymv‡i- 

W = ZIt............ (i) 
= 0.000329 × 0.5 = 0.000329 × 0.5 × 300 = 0.04935	g 

GLv‡b       Z = 0.000329	g/C  
I = 0.5	amp t = 5 × 60	sec 

         = 300sec 

m g m ¨v - 2  : wR¼ mvj‡d‡Ui ª̀e‡Y 2 wgwbU hveZ 0.5 A¨v‡¤úqvi we ỳ¨r cÖev‡ni d‡j K¨v_‡W RgvK…Z wR¼ Gi 
cwigvb KZ? [ wR¼ Gi Zwor imvqwbK Z~j¨vsK  0.00034g/C|] 

m g v av b :       Avgiv Rvwb, W = ZIt............ (i) 
∴W = 0.00034× 0.5 × 2 × 60	 
       =0.0204g 

GLv‡b, 
Z = 0.00034 g 

I = 0.5 amp 

t = 2×60 sec 

W = ? 

m g m ¨v - 3  : cvZjv H�SO@ Gi ga¨ w`‡q KZ gvÎvi we ỳ¨r cÖevn Ki‡j 2	hr G 0.1	mol	H� M¨vm gy³ n‡e? 
    [GLv‡b Zh = 0.0000104	g/C] 
 
 
m g v av b :  
Avgiv Rvwb, 
 W = ZIt.......... (i) 
 ∴ I = E

jk 
 = 

*.�**H
*.****�*@×�×f*×f* 

= 1.345	amp 
 

GLv‡b,  
t = 2 × 60 × 60 

Z= 0.0000104	g/C  
W = 1.098 × 0.1 
= 0.1008	g 

   I =? 
 

 

 
wkÿ v _©x i K v R K¨v‡_v‡W RgvK…Z c`v‡_©i cwigvY KZ n‡e ? 

B ‡ j K ‡ Uªv j v B U  0.5 amp c Öe v w n Z  w e ỳ¨r  G i  m g q  K ¨v ‡ _ v ‡ W R g v K …Z  c `v ‡ _ ©i c w ig v Y  
CuSO4 1min  

NiSO4 5min  

Al2(SO4)3 3.5min  
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m v i-m s‡ÿ c  :   

d¨v iv ‡ W i 1 g m ~Î  : Zwor we‡køl‡Yi mgq K¨v‡_v‡W RgvK…Z A_ev A¨v‡bvW ÿqcÖvß c`v‡_©i cwigvY 
Zworwe‡køl¨i ga¨w`‡q cÖevwnZ Zwor Gi mgvbycvwZK| 

†Kvb Zwor we‡køl‡Y hw` Q Kzj¤̂ PvR© cÖev‡ni d‡j K¨v‡_v‡W RgvK…Z c`v‡_©i cwigvY ev A¨v‡bv‡W ÿqK…Z 
c`v‡_©i cwigvY W n‡j, W	 = ZQ, Z = Zwor imvqwbK Z~j¨vsK, Q = cÖevwnZ PvR©| 

Z w o r im v q w bK  Z~j ¨v s K  : 1 A¨v‡¤úqvi we ỳ¨r  1 †m‡KÛ mgq ‡Kvb Zwor we‡kø‡l¨i ga¨ w`‡q cÖevwnZ n‡j †h 
cwigvY c`v_© K¨v‡_v‡W Rgv nq Zv‡K H Zwor we‡kø‡l¨i ZworimvqwbK Z~j¨vsK e‡j| 

d¨v iv ‡ W : 96500 Kyj¤̂ PvR©‡K 1 d¨viv‡W e‡j| 
 

 
c v‡ Vv Ë i g~j¨v q b- 5 .2 

 

m wVK  D Ë‡ ii c v‡ k wU K  (√√√√)  wP ý  w`b 
1|  27 Mªvg Al Rgv Ki‡Z Kx cwigvY we ỳ¨r jvM‡e? 

K) 1F                    L) 3F                           M) 13.5F            N) 27F 
 

2 |  ZnSO4  ª̀e‡Y 1.0 Kzj¤̂ PvR© cÖevwnZ Kiv n‡jv A¨v‡bvW n‡Z ª̀exf~Z Zn Gi cwigvYKZ? 
K) 34.5g                    L) 0.00034g               M) 32.7g            N) 0.00348g 
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 d ¨v i v ‡Wi  w ØZx q m~Î 

 
D ‡ Ïk ¨ 

G  c v V  †k‡ l w kÿ v _ x © iv -   
• d¨viv‡Wi wØZxq m~Î eY©bv Ki‡Z cvi‡eb| 
• †Kvb GKwU Avq‡bi Zwor ivmvqwbK Z~j¨vsK Rvbv _vK‡j ARvbv Avq‡bi Zwor ivmvqwbK Z~j¨vsK wbY©q 

Ki‡Z cvi‡eb| 
• Zwor Kvh©KvwiZv wn‡me Ki‡Z cvi‡eb| 
• d¨viv‡Wi wØZxq m~‡Îi ¸iæZ¡ e¨vL¨v Ki‡Z cvi‡eb| 
• wewfbœ avZzi mwµqZv m¤ú‡K© e¨vL¨v Ki‡Z cvi‡eb| 

 

 
g yL ¨ 
kã  

d¨vivW, Zwor Kvh©KvwiZv, Zwor ivmvqwbK Z~j¨vsK, Kzj¤̂, A¨v‡¤úqvi, PvR© 

 
 
 
 

 

d¨v iv ‡ W i w ØZ x q  m ~Î : wewfbœ Zworwe‡køl¨ c`v‡_©i ga¨w`‡q GKB cwigvb we ỳ¨r cwiPvjbv Ki‡j wewfbœ 
ZworØv‡i mwÂZ c`v‡_©i cwigvY Dnv‡`i wbR wbR ivmvqwbK Z~j¨vs‡Ki mgvbycvwZK n‡e| 

 

 
 1 bs †mj 2 bs †mj 

wPÎ : wmwi‡R mshy³ Zwor ivmvqwbK †Kvl 

m~Îvbymv‡i Avgiv wjL‡Z cvwi,   
E[E$ = l[l$ 

GLv‡b, W1= 1 bs †m‡ji K¨v_‡W RgvK„Z avZyi cwigvY 
W2 =2 bs †m‡j K¨v_‡W RgvK„Z avZyi cwigvY 
E1 =1 bs †m‡ji K¨vUvq‡bi ivmvqwbK Zzj¨vsK     
E2 =2 bs †m‡ji K¨vUvq‡bi ivmvqwbK Zzj¨vsK  

ev, 	j[	mk
j$mk = l[l$          [ Avgiv Rvwb, W = ZIt] 

ev, 	j[	j$ = l[l$   .. .. .. .. .. .. ..(ii) 
ev,			Z�	 = l[l$ × Z�............    (iii) 

cvV-5 .3 
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A_©vr (ii) bs mgxKiY n‡Z †`Lv hvq  ivmvqwbK Zyj¨vsK Zwor ivmvqwbK Zyj¨vs‡Ki mgvbycvwZK| 
 

†Kvb G·‡cwi‡g›Uvj WvUv MÖnb bv K‡iB kyaygvÎ MvwYwZK wnmv‡ei gva¨‡g (iii) bs n‡Z Avgiv Lye mn‡RB GKwU 
Avq‡bi Zwor ivmvqwbK Z~j¨Zv Rvbv _vK‡j Aci ARvbv Avq‡bi Zwor imvqwbK Z~j¨Zv wbY©q Ki‡Z cvwi | 

awi Avgiv wR¼ Gi Zwor ivmvqwbK Z~j¨vsK wbY©q Kie wKš‘ Avgv‡`i ïaygvÎ nvB‡Wªv‡R‡bi Zwor ivmvqwbK 
Z~j¨vsK Rvbv Av‡Q| 

myZivs wR¼ Gi ZworivmvqwbK Z~j¨vsK,Z1 =	l[l$ × Z� 
E1 = wR¼ Gi ivmvqwbK Z~j¨vsK =32.69 
E2  = HGi ivmvqwbK Z~j¨vsK =1.0079 

   Z2 = HGi Zwor-ivmvqwbK Z~j¨vsK = 0.00001045 

∴		Z1 = 
,�.fe

�.**ne 	 ×	0.00001045 

 = 0.000339g 

 

wK Qy ¸ iæZ ¡c ~Y© U v g© (Some important terms) 
K zj ¤̂ : 1 †m‡KÛ mgq e¨vwcqv 1 A¨v‡¤úqvi we ỳ¨r cÖevwnZ n‡j †h cwigvb PvR© cwievwnZ nq Zv‡K 1 Kzj¤̂ PvR© 

e‡j| 
A ¨v ‡ ¤ú q v i : 1 In&g †iva wewkó †Kvb cwievnxi ỳB cÖv‡šÍ 1 †fvë wefe cv_©K¨ _vK‡j H cwievnxi ga¨w`‡q cÖwZ 
†m‡K‡Û †h cwigvb we ỳ¨r cÖevwnZ nq Zv‡K GK A¨v‡¤úqvi e‡j|  

‡ fv ë  : 1 In&g †iva wewkó †Kvb cwievnxi ga¨ w`‡q 1 A¨v‡¤úqvi we ỳ¨r cvVv‡Z cwievnxi ỳB cÖv‡šÍ †h wefe 
cv_©‡K¨i cÖ‡qvRb nq Zv‡K 1 †fvë e‡j|     

Z w o r  iv m v q w bK  Z~j ¨v s K  : †Kvb Zworwe‡kø‡l¨i ga¨w`‡q 96500 Kzj¤ ̂ev 1 d¨viv‡W we ỳ¨r cÖevwnZ Ki‡j K¨v_‡W 
†h cwigvY c`v_© Rgv nq A_ev A¨v‡bv‡W †h cwigvY ÿq nq Zv‡K Zwor imvqwbK Z~j¨vsK e‡j| 

‡hgb, 1 d¨viv‡W ev 96500 Kzj¤̂ PvR© CuSO4 ª̀e‡Yi ga¨ w`‡q cÖevwnZ n‡j 1/2 ‡gvj Cu avZz Drcbœ nq| 

1/2 †gvj Cu Gi fi 63.5/2=31.75 MÖvg| myZivs Cu Gi ivmvqwbK Z~j¨ fi = 31.75 MÖvg 

Z w o r iv m v q w bK  Z‚j ¨v s K : 1 Kzj¤̂ PvR© †Kvb Zworwe‡køl¨ ª̀e‡Yi ga¨w`‡q cÖevwnZ n‡j †h cwigvb c`v_© K¨v_‡W 
Rgv nq ev A¨v‡bv‡W ÿq cÖvß nq Zv‡K ZworivmvqwbK Z~j¨vsK e‡j| 
 

myZivsiv m v q w bK  Z ‚j ¨v s K  =  Z w o r  iv m v q w bK  Z~j ¨v s K  ×	9 650 0 
                  GK †gv‡ji fi = imvqwbK Z~j¨vsK × PvR©msL¨v 
                                    = Zwor ivmvqwbK Z~j¨vsK ×	96500× PvR©msL¨v 
Z w o r iv m v q w bK  Z~j ¨v s K  Z =  G K  †g v ‡ j i f i M/ Pv R ©ms L¨v  ×	9 650 0 
myZivs AvbweK fi, Avq‡bi PvR© msL¨v Rvbv _vK‡j Avgiv Lye mn‡RB Zwor ivmvqwbK Z~j¨vsK wbY©q Ki‡Z 

cvwi| 

A v q b iv m v q w bK  Z ‚j ¨ fi  Z w o r iv m v q w bK  Z~j ¨fi  opqr   Nstr   NWtr   our   

 
wkÿ v _©x i K v R ‡Uwe‡ji duvKv Ni¸‡jv c~Y© Kiæb 
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Z w o r  Kv h©K v ix Z v  : Avgiv d¨viv‡Wi m~Î e¨envi K‡i wewfbœ Zwor we‡kø‡l¨ n‡Z KZ mg‡q KZUzKz c`v_© Rgv n‡e 
ev KZUzKz c`v_© A¨v‡bvW n‡Z ª̀e‡Y P‡j hv‡e Zv wnmve Ki‡Z cvwi| wKš‘ me mgq wnmve Abyhvqx c`v_© K¨v_‡W 
Rgv nq bv ev A¨v‡bvW †_‡K ÿq cÖvß nq bv| ev Í̄‡e RgK…Z c`v‡_©i cwigvY Kg n‡q _v‡K| ev Í̄‡e RgK…Z c`v_© 
I wnmveK…Z c`v‡_©i nvi‡K Zwor Kvh©KvixZv ev Zwor `ÿZv| 
A_©r Zwor Kvh©KvwiZ n‡”Q cÖK…Z we‡qvwRZ ev RgvK…Z c`v_© I ZvwË¡K we‡qvwRZ c`v_© ev RgvK…Z c`v_© Gi 
Abycv‡Zi kZKiv nvi| 

 
myZivs Zwor Kvh©KvixZv = 

cÖK…Z we‡qvwRZ Zwor we‡køl¨×	100 
ZwË¡K we‡qvwRZ Zwor we‡køl¨ 

m g m ¨v - 1 :	Cu(NO3)2	 ª̀e‡Yi ga¨ w`‡q 1.7	A we ỳ¨r 1 N›Uv cÖevwnZ Ki‡j 5.7	g jeY we‡qvwRZ nq| Zwor 
Kvh©KvwiZv wbY©q Kiæb| 

m g v av b : Avgiv Rvwb Cu Gi Z~j¨ fi  f,.G
� = 31.75	g 

Cu(NO,)� = 93.79 

Zwor we‡kø‡l¨i ga¨ w`‡q cÖevnxZ PvR© = 1.7 × 60 × 60 = 6120	C 

96500	C PvR© we‡qvwRZ Ki‡Z cv‡i 93.79	g			Cu(NO,)� 
1		C PvR© we‡qvwRZ Ki‡Z cv‡i = 	 93.79

efG** 

6120	C PvR© we‡qvwRZ Ki‡Z cv‡i e,ne×f��*96500 = 5.948	g 
myZivs Zwor Kvh©KvwiZv = 5.70

5.948
  

                       = 95.83 
 

av Z zi m w µq Z v  w m w iR  (Activity Series of Metals) 

avZzi mwµqZv wmwiR n‡”Q GKwU nvwZqvi (tool) hvi gva¨‡g †Kvb cÖwZ ’̄vcb wewµqvi Drcv`  m¤ú‡K© c~e©vbygvb 
Kiv nq Ges GKB mv‡_ cvwb I GwmW ª̀e‡Yi mv‡_ avZyi cÖwZ ’̄vcb wewµqvi Av‡cwÿK mwµqZv wba©viY Kiv nq| 
G UzjwU(tool) GKB ai‡Yi wewµqvq wfbœ avZz e¨envi Ki‡j wK Drcv`b n‡Z cv‡i Zv Abygvb Kivi Rb¨I e¨eüZ 
nq| 
g~jZ mwµqZv wmwiR n‡”Q GKwU QK †hLv‡b wewfbœ avZz Zv‡`i mwµqZvi µg Abyhvqx GKwU Kjv‡g mw¾Z 
_v‡K| Kjv‡gi Dc‡ii w`‡K AwaK mwµq avZz Ges wb‡Pi w`‡K µgvbyhvqx Kg mwµq avZz‡K mw¾Z Kiv nq| 
D`vniY wn‡m‡e Avgiv wRsK I g¨vM‡bwkqv‡gi K_v D‡jøL Ki‡Z cvwi| Zn I Mg DfqB GwmW n‡Z H� M¨vm 
cÖwZ ’̄vcb Ki‡Z cv‡i| Mg + Hr → Mg�r(aq) + H� Zn + 	 Hr → Zn�r(aq) + H� 
wKš‘ g¨vM‡bwmqvg avZz ª̀eY n‡Z Zn�r cÖwZ ’̄vcb Ki‡Z cv‡i 

Mg(z) + 2n�r → Mg�r + Zn (s) 
G †_‡K †evSv hvq Mg wR¼ n‡Z AwaK mwµq Ges Dfq avZzB H� n‡Z mwµq|wb‡Pi avZzi mwµqZv wmwiR evPvU© 
†`qv n‡jv- 
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c ÖZ x K  av Z zi bv g  m w µq Z v  
Li K Sr Ca Na 

wjw_qvm 
cUvwmqvg 
÷ªbwmqvg 
K¨vjwmqvg 
‡mvwWqvg 

cvwb, ÷xg I Gwm‡Wi mv‡_ wewµqv K‡i H� M¨vm 
cÖwZ ’̄vcb K‡i Ges nvB‡Wªv·vBW Drcbœ nq| 

Mg Al Zn Cr 

g¨vM‡bwmqvg 
A¨vjywgwbqvg 
wRsK 
‡µvwgqvg 

Rjxqev®ú, GwmW n‡Z H� M¨vm cÖwZ ’̄vcb K‡i Ges 
nvB‡Wªv·vBW Drcbœ nq| 

Fe Cd Co Ni Sn Pb 

Avqib 
K¨vWwgqvg 
‡Kvevë 
wb‡Kj 
wUb 
‡jW 

ïaygvÎ GwmW n‡Z H� M¨vm cÖwZ ’̄vcb K‡i| 

H� M¨vm nvBWªv‡Rb M¨vm GLv‡b H� ‡K hy³ Kiv n‡q‡Q Zzjbv Kivi Rb¨| 
Sb As Bi Cu 

Gw›Ugwb 
Av‡m©wbK 
wemgv_ 
Kcvi 

Aw·‡R‡bi mv‡_ wewµq K‡i A·vBW Drcbœ K‡i Ges H� 
cÖwZ ’̄vcb Ki‡Z cv‡i bv| 

Sb As Bi Cu 

Gw›Ugwb 
Av‡m©wbK 
wemgv_ 
Kcvi 

cÖK…wZ‡Z gy³ve ’̄vq cvIqv hvq Ges G‡`i A·vBWmg~n‡K 
Zv‡c we‡qvwRZ Kiv hvq| 

 

f~w g K v : avZz mg~n B‡jKUªb Z¨v‡Mi gva¨‡g ivmvqwbK wewµqvi AskMÖnY K‡i| †h avZz hZ mwµq Dnv ZZ mn‡R 
B‡jKUªb Z¨vM Ki‡Z cv‡i| ch©vq mviwYi Wvb n‡Z ev‡g avZzi mwµqZv e„w× cvq Ges Dci n‡Z wb‡Pi w`‡Ki 
†gŠ‡ji mwµqZv †ekx nq| wb‡Pi ewY©Z cixÿvi gva¨‡g Avgiv PviwU avZzi Av‡cwÿK mwµqZv wbY©q Kie hv‡Z 
†evSv hv‡e †Kvb avZz †Kvb avZz‡K cÖwZ ’̄vcb Ki‡Z cvi‡ev| 

c Ö‡ q v R bx q  ª̀e v w ` : avZz (Copper, Lead, Magnesium, Zinc), ch©vq mviwY, O.1M HCl, AgNO3, Pb (NO3)2, 

Zn(NO3)2; ÷xj Dj, †U÷ wUDe, ‡U÷ wUDe i¨vK| 
 

eY ©bv  (Procedure) : 
1. Kcvi, †jW, g¨vM‡bwmqvg I wR‡¼i Av‡cwÿK mwµqZv wbY©‡qi Rb¨ PviwU †U÷ wUDe‡K 1 n‡Z 4 ch©šÍ bv¤̂vwis 
Kiæb| 

2. cÖ‡Z¨KwU †U÷ wUD‡e O.1M HCl Øviv AvbygvwbK 2cm ch©šÍ c~Y© Kiæb Ges †U÷ wUDe i¨v‡K †i‡L w`b| 

 
wkÿ v _©x i K v R av Z zi m w µq Z v  c ix ÿ v  (Test of the activity of Metal) 
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3. wKQz wój Dj w`‡q cÖ‡Z¨KwU avZzi cvZ‡K (Cu, Pb, Mg, Zn) fvj fv‡e cwi®‹vi Kiæb| cÖ‡Z¨KwU avZzi cvZ‡K 
GKwU K‡i †U÷ wUD‡e ’̄vcb Kiæb| hv‡Z Cu 1 bs, Pb 2 bs, Mg 3 bs I Zn 4 bs wUD‡e ’̄vb cvq| Gfv‡e avZzi 
cvZmg~n‡K 3-5 wg. †i‡L w`b|  

4. cÖ‡Z¨KwU cv‡Zi Dci H2 M¨v‡mi evej (Bubbles) ch©‡eÿY Kiæb Ges Dnv‡`i cwigvY wb‡¤œ cÖ̀ Ë Q‡K 
wjwce× Kiæb| 

5. †U÷ wUDemg~n‡K cvwZZ cvwb Øviv †aŠZ Ki Ges e¨eüZ avZe cvZ mg~n †d‡j w`b| 

6. Gici Ab¨ PviwU ª̀e‡Yi †h †Kvb GKwU wb‡q PviwU †U÷ wUDe 2cm ch©šÍ c~Y© Kiæb Ges c~‡e©i w÷j Dj Øviv 
bZzb avZe cvZ cwi®‹vi K‡i cÖ‡Z¨KwU †U÷ wUD‡e GKwU K‡i avZecvZ ’̄vcb K‡i 3-5 wgwbU †i‡L w`b| 

7. cÖ‡Z¨KwU cv‡Zi Ici ch©‡eÿY K‡i Dnv‡`i c„ô ‡`‡k `vbv A_ev eY© cwieZ©‡bi msL¨v wbY©q K‡i wb¤œwjwLZ 
Q‡K wjwce× Kiæb| 

8. Gfv‡e Ab¨vb¨ ª̀eY wb‡q c~‡e©i b¨vq bZzb cwi®‹vi avZe cvZ Dnv‡Z ’̄vcb K‡i Dnv‡`i h_vh_fv‡e ch©‡eÿY 
Kiæb Ges ¯úU gvK© msL¨v Q‡K wbw ©̀ó ’̄v‡b wjwce× Kiæb| 

9.  Gici †Uwe‡j wjwce× †PK gvK© msL¨v MYbv K‡i Dnv‡`i Av‡cwÿK mwµqZv wbY©q Kiæb Ges BwZc~‡e© 
Dc ’̄vwcZ mwµqZv wmwi‡Ri †Uwe‡ji mv‡_ wgwj‡q †`Lyb| 

10. Dnvi djvdj wjwce× Kiæb| 
m wµq Zv  c wigv ‡c i c ixÿ v i Q K  

av Z z c i xÿ b xq ª̀eY  0.1 M c h©‡ eÿ Y  
HCl AgNO3 Pb(NO3) CuSO4 Zn(NO3) mwµqZv 

Cu 

Pb 

Mg 

Zn 

      

 

dj v dj : ch©‡ewÿZ djvdj n‡Z wb¤œwjwLZ mwµZvi µg 1 ˃ 2 ˃ 3 ˃ 4  cvIqv ‡Mj hv mwµqZv wmwi‡Ri mv‡_ 
mvgÄm¨c~Y©| 

 

 
m v i-m s‡ÿ c  :   

d¨v iv ‡ W i w ØZ x q  m ~Î : wewfbœ Zworwe‡køl¨ c`v‡_©i ga¨w`‡q GKB cwigvb we ỳ¨r cwiPvjbv Ki‡j wewfbœ ZworØv‡i 
mwÂZ c`v‡_©i cwigvY Dnv‡`i wbR wbR ivmvqwbK Z~j¨vs‡Ki mgvbycvwZK n‡e| 
iv m v q w bK  Z ‚j ¨v s K  =  Z w o r  ivm v q w bK  Z ~j ¨v s K  ×	9 6500 
GK †gv‡ji fi = imvqwbK Z~j¨vsK ×	PvR©msL¨v 
 = Zwor ivmvqwbK Z~j¨vsK × 96500× PvR©msL¨v 
Z w o r iv m v q w bK  Z~j ¨v s K  Z =  G K  †g v ‡ j i f i M/ Pv R ©ms L ¨v  ×	9 6500 

av Z yi m w µq Z v  w m w iR : g~jZ mwµqZv wmwiR n‡”Q GKwU QK †hLv‡b wewfbœ avZz Zv‡`i mwµqZvi µg Abyhvqx 
GKwU Kjv‡g mw¾Z _v‡K| Kjv‡gi Dc‡ii w`‡K AwaK mwµq avZz Ges wb‡Pi w`‡K µgvbyhvqx Kg mwµq 
avZz‡K mw¾Z Kiv nq| 
Z w o r  K v h©K v w iZ v : Zwor Kvh©KvwiZv n‡”Q cÖK…Z we‡qvwRZ ev RgvK…Z c`v_© I ZvwË¡K we‡qvwRZ c`v_© ev 
RgvK…Z c`v_© Gi Abycv‡Zi kZKiv nvi| 
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c v‡ Vv Ë i g~j¨v q b- 5 .3 

 

m wVK  D Ë‡ ii c v‡ k wU K  (√√√√)  wP ý  w`b 
1| wR¼ mvj‡dU ª̀e‡Y 2 wgwbU hveZ 0.5 A¨v‡¤úqvi we ỳ¨r Pvjbv Kivi d‡j RgvK…Z c`v‡_©i cwigvb 0.0204 g| 
wnmveK…Z c`v‡_©i cwigvb 0.0217g n‡j Zwor Kvh©KvwiZv KZ ? 
 K) 94%      L) 93.5%      M)95%           N) 93% 
 
2|  

 
1 bs †mj 2 bs †mj 3 bs †mj 

AgNO3I CuSO4Gi Rjxq ª̀eY ỳwU ZworivmvqwbK †m‡j wb‡q Ic‡ii wP‡Îi b¨vq wmwi‡R hy³ Kiv n‡jv| †`Lv 
‡Mj gv‡Si †m‡ji K¨v_‡W 0.025 MÖvg Cu Rgvn‡q‡Q| Z‡e 3q †m‡ji K¨v_‡W RgvK…Z Ag Gi cwigvY wb‡Pi 
†KvbwU ? 
 K)  0.07450 g  L) 0.08049 g M) 0.08495 g  N) 0.0959 g 
 

 
 

 

 

 

 

 

  



imvqb 2q cÎ 
 

BDwbU cuvP  c„ôv-205 

 Zw o r i v mv qw b K † Kv l I Zwo r Øvi 

 
D ‡ Ïk ¨ 

G  c v V  †k‡ l w kÿ v _ x © iv -   

• Zwor-ivmvqwbK †Kvl eY©bv Ki‡Z cvi‡eb| 
• ZworØvi Kx Zv e¨vL¨v Ki‡Z cvi‡eb| 
• M¨vjfvwbK †mj I Zworwe‡køl¨ †m‡ji cv_©K¨ Ki‡Z cvi‡eb| 
• Zwor imvqwbK †mj ‡mj-†bv‡Uk‡bi gva¨‡g Dc ’̄vcb Ki‡Z cvi‡eb|  
• cÖgvb nvB‡Wª‡Rb B‡jK‡UªvW I K¨v‡jv‡gj B‡jK‡UªvW eY©bv Ki‡Z cvi‡eb| 

 
g yL ¨ 
kã  

ZworivmvqwbK †mj, M¨vjfvwbK †mj, W¨vwb‡qj ‡mj, B‡jK‡UªvW wefe, K¨v‡jv‡gj 
B‡jK‡UªvW, †Kvlwefe 

 

Z wor  iv m vq wbK  †K vl  (Electrolytic cell)  
†h h‡š¿ Zwor kw³ ivmvqwbK kw³‡Z iƒcvšÍwiZ nq A_ev ivmvqwbK kw³ ‰e ỳ¨wZK kw³‡Z iƒcvšÍwiZ 

nq Zv‡K ivmvqwbK †Kvl e‡j| BwZc~‡©e Avgiv †`‡LwQ Zwor‡Kv‡l ỳwU ZworØvi (Electrode) _v‡K hv 
B‡jK‡UªvjvBU ev Zworwe‡køl¨ ª̀e‡Y Wyev‡bv _v‡K| GB ZworØviØ‡qi gva¨‡gB Zwor we‡kø‡l¨i g‡a¨ evB‡ii Drm 
n‡Z we ỳ¨r cÖevwnZ nq A_ev Zworwe‡køl¨ ª̀eY n‡Z we ỳ¨r evwn‡ii eZ©bx‡Z cÖ‡ek K‡i| we ỳ¨r evwni n‡Z ª̀e‡Y 
cÖ‡ek K‡i bv ª̀eY n‡Z evwn‡ii eZ©wb‡Z cÖ‡ek K‡i Zvi Dci wfwË K‡i Zwor ivmvqwbK †Kvl‡K ỳB fv‡M fvM 
Kiv n‡q‡Q| 

1. B ‡ j K ‡ U &ªv j v B w U K  †m j  (Electrolytic cell): 
†h †m‡j evwn‡ii Drm n‡Z we ỳ¨r  Zwor Øv‡ii ga¨w`‡q ª̀e‡Y cª‡ek K‡i A_©vr Zwor kw³ ivmvqwbK kw³‡Z 
iƒcvšÍwiZ nq Zv‡K B‡jK‡UªvjvBU †mj e‡j| †hgb †bjmb Wvqvdvg© †mj I gviKvix K¨v‡_vW †mj Bnv‡`i 
D`vniY| 

2 . M¨v j fv w bK  † m j  e v  † fv ë v B K  †m j  (Galvanic cell e v Voltaic cell): 
‡h †m‡j B‡jK‡UªvWØ‡qi mv‡_ Zwor we‡køl¨ c`v‡_©i ivmvqwbK wewµqvi d‡j ivmvqwbK kw³ Zwor kw³‡Z 
iƒcvšÍwiZ nq Zv‡K M¨vjfvwbK †mj ev †fvëvBK †mj e‡j| †hgb, W¨vwb‡qj †mj| 
B ‡ j K ‡ Uªv j v B w U K  †m j  I M¨v j fv w bK  †m ‡ j i  c v _ ©K ¨: 

B ‡ j ‡ U ªv j v B w UK  †m j   Z w o r im v q w bK  †m j /M¨v j fv w b K  †m j   

1| GLv‡b evwn‡ii Drm n‡Z †m‡j we ỳ¨r cª‡ek 
K‡i| d‡j Zworwe‡kø‡l¨i we‡qvRb N‡U| 

1| GLv‡b B‡jK‡Uªv‡Wi Dci ivmvqwbK wewµqv N‡U 
d‡j ivmvqwbK kw³ Zwor kw³‡Z iƒcvšÍwiZ nq| 

cvV-5 .4 
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              B‡jK‡UªvjvBwUK †m‡ji wPÎ 

 

 

 

 

M¨vjfvwbK †m‡ji wPÎ 

2| GwU we ỳ¨r †kvlYKvix †mj| 2| GwU we ỳ¨r Drcv`bKvix †mj|  

3| B‡jK‡UªvWØq eB‡qi †Kvb ZworPvjK e‡ji 
Dr‡mi mv‡_ mshy³ _v‡K|  

3| G‡`i B‡jK‡UªvWØq cwievnx Zv‡ii mv‡_ hy³ _v‡K 
d‡j Drcvw`Z we ỳyr cwiPvwjZ n‡Z cv‡i| 

4| G‡`i A¨v‡bvW abvZ¥K I K¨v‡_vW FYvZ¥K|  4| G‡`i A¨v‡bvW FYvZ¥K I K¨v‡_vW abvZ¥K| 

5| †bjmb Wvqd«vg †mj Gi D`vniY| 5| †Wwb‡qj †mj Gi D`vniY| 
  

Z w o r  iv m v q w bK  †m j  Dc ’̄v c ‡ bi w P ý, ix w Z  I  c ÖZ x K  (Conventional notation and signis of Electrochemical 

cell): Zwor ivmvqwbK ‡mj ‡h †Kvb ỳwU B‡jK‡Uªv‡Wi mgš‡̂q MwVZ| GB †mj ev B‡jK‡UªvW‡K h_v_©fv‡e 
Dc ’̄vc‡bi Rb¨ KZK¸‡jv wPý ev cÖZxK e¨envi Kiv nq| GB ixwZ †m‡j msNwUZ wewµqvi mv‡_ mvgÄm¨c~Y© 
GKB mv‡_ ZvcMwZ weÁv‡bi mv‡_ mvgÄm¨c~Y©| †mj‡K h_vh_fv‡e Dc ’̄vc‡bi Rb¨ G‡Z e¨eüZ c`v‡_©i Ae ’̄v, 
MvpZ¡ D‡jøL Kiv cÖ‡qvRb| KviY G¸‡jvi Dci B‡jK‡Uªv‡Wi wefe wbf©ikxj| wb‡P GB m¤ú‡K© cÖPwjZ wKQz ixwZ 
D‡jøL Kiv n‡jv| 

1. B‡jK‡UªvW Ges Zworwe‡køl¨ A_ev ỳwU Zworwe‡køl¨ ª̀e‡Yi ga¨eZx© ’̄vbwU GKwU Lvov †iLv (Vertical line) ev 
Kgv (,) Øviv cÖKvk Kiv nq| †hgb- Zn, Zn

2+ A_ev Zn| Zn
2+ 

2. ZworØvi  wjLvq Ges ZworØvi wewµqv mgxKi‡Y ivmvqwbK ª̀e¨vw`i †fŠZ `kv †hgb KwVb (S) Zij (l) I 
Rjxq ª̀eY (aq) BZ¨vw` D‡jøL Ki‡Z nq| B‡jK‡UªvW/Zwor we‡køl¨ -GBfv‡e wjL‡j RviY Ges 
Zworwe‡køl¨/B‡jK‡UªvW-GBfv‡e wjL‡j weRviY eySvq| 

†hgb, Zn|Zn
2+

(aq) Gfv‡e wjL‡j RviY wewµqv  Zn=Zn
2+

+2e 

Avevi, Zn
2+

(aq)| Zn Gfv‡e wjL‡j weRviY  wewµqv Zn�r(�)) + 2e = Zn 

Abyiƒcfv‡e, 

�Cu/Cu�r(aq)Cu, Cu�r(aq)� RviY wewµqv Cu = Cu�r + 2e 
��Agr(aq)/AgAgr(aq), Ag�� weRviY wewµqv Agr(aq) + e = Ag  

3| avZe B‡jK‡UªvW (2) bs wbqg Abyhvqx wjLv nq wKš‘ †hLv‡b wbw®Œq avZz‡K B‡jK‡UªvW wnmv‡e e¨envi Kiv nq 
†mLv‡b B‡jK‡UªvW‡K Av‡M wj‡L Kgv (,) ev Ô|’ Lvov `vM w`‡q Zvici 2 bs wbq‡g wjLv nq| 

‡hgb- �Pt, H�(P)|Hr(aq) Rvib wewµqv �
� H�(p) = Hr(aq) + e �Pt|Fe�r(aq)|Fe,r(aq)� RviY Fe�r(aq) = Fe(aq) + e 

Pt, Cl�(p)|cl% �(aq)																																Cl%(aq) = 12 Cl�(p) + e 

A¨v‡bvW 

  A¨vbvqb 

  K¨v‡_vW 

  K¨vUvqb 
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4| ỳwU GKK B‡jK‡UªvW mgš‡̂q GKwU c~Y© †mj MwVZ nq| GB‡ÿ‡Î A¨v‡bvW‡K ev‡g Ges K¨v‡_vW‡K Wv‡b wjLv 
nq| †hgb,            

Zn = Zn�r(aq) + 2e Cu(aq) + 2e = Cu 
 Zn + Cu�r = Zn�r + Cu 

5| ỳBwU AaŸ© †m‡ji ga¨eZx GKwU ‘|’ Øviv eySv hvq AaŸ© †mjØq mivmwi ms¯ú‡k© Av‡Q| Avi ga¨eZx© ’̄v‡b ‘||’ 
ỳwU Lvov †iLv _vK‡j †evSv hvq AaŸ© †mj Øq më eªxR Øviv mshy³| †hgb- 

Zn|Zn�r(aq) ∥ Cu�r(aq)|Cu�� 
6| ‡m‡ji Af¨šÍi ’̄ ª̀e‡Yi MvpZ¡ cÖKvk Ki‡Z n‡j H Zworwe‡køl¨ c`v_©wUi ms‡K‡Zi cv‡k¦© cÖ_g eÜbxi g‡a¨ 
Dnvi MvpZ¡ wjLv nq| 
7| A¨v‡bvW I K¨v‡_v‡Wi wefe‡K h_vµ‡g A¨v‡bvW wefe I K¨v‡_vW wefe ejv nq| 
8| ‡h †m‡j evg B‡jK‡UªvW n‡Z B‡jKUªb gy³ n‡q evwn¨K mvwK©‡Ui ga¨ w`‡q evg B‡jK‡Uªv‡W cÖ‡ek K‡i †mB 
†m‡ji ZworPvjK ej‡K abvZ¥K aiv nq| †hgb-hw` Dc‡iv³ †mj‡K wecixZ fv‡e wjLv nq A_©vr 

Zn|Zn�r(1M)|Cu�r(1M)|Cu		; 		E = +1.1V��� 
GB †m‡ji evg B‡jK‡Uªv‡W RviY N‡U A_©vr evg B‡jK‡UªvW n‡Z B‡jKUªb gy³ n‡q evwn¨K mvwK©‡Ui ga¨ w`‡q Wvb 
B‡jK‡Uªv‡W hv‡e| hw` Dc‡iv³ †mj‡K wecixZfv‡e wjLv nq A_©vr 

Cu|Cu�r(1M)|Zn�r(1M)|Zn		; 		E = −1.1	V��� 
9| ‡Kvb †m‡ji Zwor PvjK e‡ji gvb FYvZ¥K n‡j Dnvi †mj wewµqv ¯̂Z:ùzZ© n‡e| †hgb 

Pt, H�(g)Hr(1M)|AgCl(s)|Ag�� 
 

GLv‡b wb¤œiƒ‡c wewµqv N‡U 

evg B‡jK‡UªvW : �
� H� = Hr + e 

Wvb B‡jK‡UªvW :		AgCl + e = Ag + Cl% 

m¤ú~Y© wewµqv   �
� H� + AgCl = Ag + Cl% + Hr 

‡Kvb c~Y© †m‡ji ZworPvjK ej B‡jK‡UªvWØ‡qi wef‡ei exRMwYZxq †hvMd‡ji mgvb| 
∴ E = E� − E� i. e. , Ecel = E	Right	(Red) − E	left	(	Red) 

 

c Ög v Y  B ‡ j K ‡ Uªv W w e f e (Standard electrode potential): Avgiv Rvwb †Kvb B‡jK‡Uªv‡Wi c‡Ubwkqvj 

 E = E* + ��
�� ln ����

�� .............. (i) GLv‡b E* cÖgvb B‡jK‡UªvW c‡Ubwkqvj 

[∴ M − ne = Mr�] 
hw` aM�r= 1 Ges a�= 1 nq , A_©vr GKK Avqb NbgvÎvq Ges B‡jK‡UªvW avZzi GKK mwµqZvq †h 
c‡Ubwkqvj Drcbœ nq Zv‡K cÖgvb B‡jK‡UªvW c‡Ubwkqvj e‡j|  
 Abyi~cfv‡e nvB‡Wªv‡Rb B‡jK‡Uªv‡Wi wefe 

 Eh$ h�� 	 = E*h$ h�� + ��
�� ln ���

��$ ........... (ii) 
 

Pt,H2(g)|H
+

(1M)  ‡h‡nZz �
� H� = Hr + e 

hLb  [H+
]=[1M] ; ah$ = 1	atm	. i. e. , Ph$=1atm 
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A_©vr wbi‡cÿ avZzi cvZ‡K ZworØvi wnmv‡e e¨envi K‡i nvB‡Wªv‡Rb Avq‡bi GKK NbgvÎvq H� M¨v‡mi 1atm 
Pvc cÖ̀ vb Ki‡j †h ZworØvi Drcbœ nq DnvB cÖgvY nvB‡Wªv‡Rb ZworØvi| hvi wefe B”QvK…Zfv‡e k~b¨ aiv nq| 

 

R v iY  A a© †K v l w e w µq v  I w e R v iY  A a© †K v l w e w µq v  (Oxidation half cell reaction and Reduction half cell  

reaction): Zwor ivmvqwbK †Kv‡l msNwUZ ivmvqwbK wewµqv‡K 2wU B‡jK‡UªvW wewµqv wnmv‡e wef³ Kiv hvq| 
†Kvb †Kv‡li B‡jK‡UªvW‡K abvZ¥K I FYvZ¥K G ỳwU fv‡M fvM Kiv hvq| †Kvb B‡jK‡UªvW‡K Zvi Avq‡bi ª̀e‡Y 
Wzev‡j hw` B‡jK‡Uªv‡Wi avZz Avqb wnmv‡e ª̀e‡Y ª̀exf~Z nq ZLb H Zwor Øv‡i RviY N‡U Ges †h wewµqv 
msNwUZ nq Zv‡K RviY Aa© wewµqv e‡j| 

RviY : M = M�r + ne										M avZz Ges M�r H avZzi Avqb 
Avevi hLb Ab¨ B‡jK‡Uªv‡W ª̀eY n‡Z avZe Avqb B‡jK‡Uªv‡W Rgv nq Ges ª̀e‡Yi Avq‡bi weRviY N‡U G‡K 
weRviYAa© wewµqv e‡j| 

weRviY : M�r + ne = M 
D`vniY wnmv‡e Avgiv Wvwb‡qj †m‡ji wewµqv we‡ePbv Ki‡Z cvwi|  
W¨v w b‡ q j  †m j  : ‡Wwb‡qj †m‡j GKwU cv‡Î wR¼ Avq‡Yi ª̀e‡Y wR‡¼i cvZ Wzev‡bv _v‡K hv A¨v‡bvW wnmv‡e KvR 
K‡i| cv‡Zi	Zn, Zn�r  wnmv‡e ª̀e‡Y P‡j hvq Ges ỳwU B‡jKUªb cv‡Z †i‡L hvq Ges cvZwU FYvZ¥K Pv‡R© 
cwiYZ nq| Avevi Aci cv‡Î Kcvi Avq‡bi ª̀e‡Y Kcvi cvZ Wzev‡bv _v‡K hv K¨v‡_vW wnmv‡e KvR K‡i| GLv‡b 
ª̀e‡Yi Cu�r, Cu -cvZ n‡Z B‡jKUªb MÖnY K‡i d‡j cvZwU abvZ¥K Pv‡R© cwiYZ nq| GLb ỳwU cvZ‡K Kcvi 

Zv‡ii mvnv‡h¨ GKwU M¨vjfv‡bvwgUv‡ii mwnZ mshy³ Ki‡j Dnv‡Z wW‡d¬·b †`Lv hv‡e A_©vr we ỳ¨Z cÖevwnZ n‡Z 
_vK‡e| GgZve ’̄vq cvÎ ỳwU‡Z Avq‡bi NbgvÎv AcwiewZ©Z ivLvi Rb¨ cvÎ ỳwU‡K më weªR Øviv mshy³ Ki‡Z 
nq| wb‡P †mj †bv‡Ukb I wP‡Îi gva¨‡g W¨vwb‡qj †mj eY©bv Kiv n‡jv|  

 

c Ög v Y  �t B ‡ j K ‡ U ªv ‡ Wi MV bc ÖY v j x : 
wbw®Œq avZzi cvZ‡K GLv‡b B‡jK‡UªvW wnmv‡e e¨envi Kiv 
hvq| †hgb, †Mvì, cøvwUbvg BZ¨vw`| wb‡¤œ GKwU 
cÖgvYnvB‡Wªv‡Rb B‡jK‡Uªv‡Wi wPÎ †`Lv‡bv n‡jv| 
GKwU Møvm wUD‡ei GK cÖv‡šÍ GKwU cøvwUbvg cvZ Ggbfv‡e 
jvMv‡Z n‡e hv‡Z Gi A‡a©K Ask wUD‡ei evB‡i Ges A‡a©K 
wUD‡ei wfZ‡i _v‡K Ges wUD‡ei mv‡_ Ggbfv‡e jvMv‡Z 
n‡e hv‡Z wUD‡ei wfZi cvwb cÖ‡ek Ki‡Z bv cv‡i| wUD‡ei 
Dc‡ii cÖvšÍ GKwU KK© ev ievi w`‡q wmj K‡i †`qv nq Ges 
K‡K©i ga¨w`‡q GKwU Kcv‡ii Zvi G‡b wPÎvbyhvqx cøvwUbvg 
cv‡Zi mv‡_ mshy³ Kiv nq| Gevi Møvm wUD‡ei †h As‡k 
cøvwUbv‡gi ZworØvi i‡q‡Q Dnv‡K 1MHCl ª̀e‡Y Wzev‡bv nq| 
Gevi wUD‡ei Dc‡ii cvk¦© bj w`‡q 1atm Pv‡c H2 M¨vm Dnvi 
wfZi cÖ‡ek Kiv‡bv nq| G‡Z nvB‡Wªv‡Rb M¨vm cøvwUbvg 
cv‡Zi Dci Awa‡kvwlZ nq Ges e¨vc‡bi gva¨‡g wUD‡ei 
evB‡i 1M HCl ª̀e‡Y cÖ‡ek K‡i| d‡j H+

, H2 M¨v‡mi Kv‡Q 
†cŠQvq| 

 wewµqv: �
� H� = Hr + e 

B‡jK‡UªvWwU‡K wb‡¤œvcv‡q cÖKvk Kiv hvq- 
 Pt, H�	(g. 1atm)|Hr(aq. 1M)� 

 

wPÎ : cÖgvY nvB‡Wªv‡Rb B‡jK‡UªvW 

M¨vm 

cvZ 
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Zn|Zn�r||Cu�r|Cu��� 
GLv‡b Zn B‡jK‡Uªv‡W RviY msNwUZ nq 
RviY Aa© †Kvl wewµqv: Zn = Zn�r + 2e 
Avevi Cu B‡jK‡Uªv‡W weRviY N‡U 
weRviY Aa©‡Kvl wewµqv: Cu�r + 2e = Cu 
mvgwMÖK †mj wewµqv 
R v iY : Zn = Zn�r + 2e 
w e R v iY : Cu�r + 2e = cu 
 Zn + Cu�r = Zn�r + Cu 

 
        wPÎ : W¨vwb‡qj †mj 

 

GKwU †m‡ji wewµqv wb‡P †`Lv‡bv n‡jv 
 (i) RviY Aa© †Kvl wewµqv: �

� H�(g) = Hr(�)) + e 
 weRviY Aa© †Kvl wewµqv: AgCl + e = Ag + Cl%1 
 mvgwMÖK †mj wewµqv �

� H� + AgCl = Ag + Hr + Cl% 12 H� + AgCl = Ag + HCl 
 

w b‡ ©̀kK  Z w o r Øv i: GKKfv‡e †Kvb Zwor ¦̀v‡ii wefe wbY©q Kiv m¤¢e bq GRb¨ Dnv‡K †Kvb GKwU Rvbv wef‡ei 
ZworØv‡ii mv‡_ mshy³ K‡i †mj MVb Kiv nq Ges Dnvi wefe wbY©q Kiv nq| †m‡ji †gvU wefe n‡Z Rvbv 
ZworØv‡ii wefe ev` w`‡q †h wefe cvIqv hvq DnvB wb‡Y©q ZworØv‡ii wefe| G‡ÿ‡Î Rvbv ZworØviwU‡K ejv 
nq wb‡ ©̀kKZworØvi (Reference electrode)| wb‡ ©̀kK ZworØvi wnmv‡e cÖgvY nvB‡Wªv‡Rb ZworØvi e¨envi Kiv 
nq| wKšÍy Gi e¨envi cÖvqB mgm¨vi  m„wó K‡i KviY G‡Z 1	atm Pv‡c H� M¨vm Pvjbv Ki‡Z nq| GQvov GwU 
cwienb KivI mgm¨v| GRb¨ †m‡KÛvix wb‡ ©̀kK ZworØvi e¨envi Kiv nq, GwUi Zwor wefe cÖgvY nvB‡Wªv‡Rb 
ZworØvi Gi mv‡_ ms‡hv‡Mi gva¨‡g wbY©q Kiv n‡q‡Q| 

 

‡ m ‡ K Û v ix  w b‡ ©̀kK  Z w o r Øv i :  cÖgvY nvB‡Wªv‡Rb ZworØvi Gi mv‡_ Zzjbv K‡i Aci †Kvb ZworØv‡ii wefe †R‡b 
wb‡q Dnv‡K wb‡ ©̀kK ZworØvi wnmv‡e e¨envi Kiv hvq| Gai‡Yi wb‡ ©̀kK ZworØvi‡K †m‡KÛvix wb‡ ©̀kK ZworØvi 
e‡j| †m‡KÛvix wb‡ ©̀kK ZworØvi wnmv‡e mvaviYZ K¨v‡jv‡gj ZworØvi, wmjfvi-wmjfvi †K¬vivBW ZworØvi 
e¨eüZ n‡q _v‡K|  
K ¨v ‡ j v ‡ g j  Z w or Øv iv  (Calomel electrode) : gviKvwi, KwVb gviwKDivm †K¬vivBW(Calomel) I cUvwmqvg 
†K¬vivB‡Wi `ªe‡Yi mgš‡̂q †h ZworØvi ˆZwi Kiv nq Zv‡K K¨v‡jv‡gj ZworØvi ejv nq| G‡K wb‡¤œvcv‡q cÖKvk 
Kiv nq- 
 Hg|Hg�Cl�|KCl(soln. )�� 

 
wkÿ v _©x i K v R wb¤œwjwLZ †Kvl mg~‡ni RviY I weRviY Aa© †Kvl wewµqv †`Lvb| 

 (i) Pt, H�(g)|HCl(1M)AgCl(s)|Ag�� 
 (ii) Zn|Zn�raq. (1M)|Ni�r(aq	(1M)|Ni��� 
 (iii) Sn|Sn�r(O. 3	M)||�Fe,r(0.3	M)|Fe�� 
 (iv) Cd(s)|Cd�r(aq)|Agr|Ag(s)��� 
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MV b: ỳwU cvk©¦bj- wewkó GKwU KvP b‡ji wb¤œvs‡k AwZweï× gviKvix †bqv 
nq| GB gviKvwi‡K Hg�Cl� (K¨v‡jv‡gj) I KCl ª̀eY Øviv cȪ ‘Z †jB 
(Paste) Øviv Ave„Z ivLv nq| cv‡Îi Aewkó Ask KCl ª̀eY Øviv c~Y© Kiv 
nq| GKwU miæ KuvP b‡ji AMÖfv‡M GKwU cøvwUbvg Zvi hy³ K‡i g~j KuvP 
b‡ji g‡a¨ ’̄vcb Kiv nq †hb Zv‡ii wKQz Ask gviKvwi‡Z wbgw¾Z _v‡K| 
miæb‡ji wb¤œfv‡M mvgvb¨ gviKvwi ivLv nq| G gviKvwii g‡a¨ cøvwUbvg 
Zv‡ii GKcÖvšÍ Wzwe‡q Ab¨ cÖvšÍ evB‡ii w`‡K ˆe ỳ¨wZK ms‡hv‡Mi Rb¨ 
ewa©Z ivLv nq| K¨v‡jv‡gj ZworØvi cȪ ‘wZ‡Z wZbwU wfbœ NbgvÎvi KCl 

ª̀eYe¨envi Kiv nq| ‡hgb, KCl Gi m¤ú„³ ª̀eY, 3.5M, I 0.1M 

NbgvÎvq  25
0
C ZvcgvÎvq Dnv‡`i weRviY wefe h_vµ‡g 0.2444 volt, 

0.250 volt I 0.3356volt| 
K v h©c ×w Z : 

hw` ZworØviwU A¨v‡bvW wnmv‡e KvR K‡i Z‡e wb‡¤œv³ wewµqv N‡U- 
2Hg(	) ⇌ 2Hgr + 2e 
2Hgr + 2Cl% ⇋ HgCl�(s) 
2Hg(	) + 2Cl% ⇋ Hg�Cl�(s) + 2e 
hw` ZworØviwU K¨v‡_vW wnmv‡e KvR K‡i Z‡e wb‡¤œv³ wewµqv N‡U 
Hg�Cl� ⇌ 2Hgr + 2Cl% 
2Hgr + 2e ⇌ 2Hg(	) 
Hg�Cl� 		 + 2e	 ⇌ 2Hg(	) + 2Cl% 

 

 
m v i-m s‡ÿ c  :   

Z w o r iv m v q w bK  †K v l (Electrolytic cell) : †h h‡š¿ Zwor kw³ ivmvqwbK kw³‡Z iƒcvšÍwiZ nq A_ev ivmvqwbK 
kw³ ‰e ỳ¨wZK kw³‡Z iƒcvšÍwiZ nq Zv‡K Zwor ivmvqwbK †Kvl e‡j| 
B ‡ j K ‡ U&ªv j v B w U K  †m j  (Electrolytic cell) : †h †m‡j evwn‡ii Drm n‡Z we ỳ¨r  ZworØv‡ii ga¨w`‡q ª̀e‡Y cª‡ek 
K‡i d‡j Zwor we‡kølY N‡U A_©vr Zwor kw³ ivmvqwbK kw³‡Z iƒcvšÍwiZ nq Zv‡K B‡jK‡UªvjvBU †mj e‡j| 

M¨v j fv w bK  †m j  e v  †fv ë v B K  †m j  (Galvanic cell e v Voltaic cell) : ‡h †m‡j B‡jK‡UªvW Ø‡qi mv‡_ Zwor 
we‡køl¨ c`v‡_©i ivmvqwbK wewµqvi d‡j ivmvqwbK kw³ Zwor kw³‡Z iƒcvšÍwiZ nq Zv‡K M¨vjfvwbK †mj ev 
†fvëvBK †mj e‡j| 
c Ög v b n v B ‡ Wªv ‡ R b  Z w o r Øv i: wbi‡cÿ avZzi cvZ‡K ZworØvi wnmv‡e e¨envi K‡i nvB‡Wªv‡Rb Avq‡bi GKK 
NbgvÎvq H� M¨v‡mi 1atm Pvc cÖ̀ vb Ki‡j †h ZworØvi Drcbœ nq DnvB cÖgvY nvB‡Wªv‡Rb ZworØvi| hvi wefe 
B”QvK…Zfv‡e k~b¨ aiv nq| GwU‡K †idv‡iÝ ZworØviI ejv nq| 
w b‡ ©̀kK  Z w o r Øv i: GKK fv‡e †Kvb Zwor ¦̀v‡ii wefe wbY©q Kiv m¤¢e bq GRb¨ Dnv‡K †Kvb GKwU Rvbv wef‡ei 
ZworØv‡ii mv‡_ mshy³ K‡i †mj MVb Kiv nq Ges Dnvi wefe wbY©q Kiv nq| †m‡ji †gvU wefe n‡Z Rvbv 
ZworØv‡ii wefe ev` w`‡q †h wefe cvIqv hvq DnvB wb‡Y©q ZworØv‡ii wefe| Rvbv ZworØviwU‡K ejv nq 
wb‡ ©̀kK ZworØvi (Reference electrode)| 
‡ m ‡ K Û v ix  w b‡ ©̀kK  Z w o r Øv i: cÖvgvY nvB‡Wªv‡Rb ZworØvi Gi mv‡_ Zzjbv K‡i Aci †Kvb ZworØv‡ii wefe †R‡b 
wb‡q Dnv‡K wb‡ ©̀kK ZworØvi wnmv‡e e¨envi Kiv hvq| Gai‡Yi wb‡ ©̀kK ZworØvi‡K †m‡KÛvix wb‡ ©̀kK 
ZworØvi e‡j| †m‡KÛvix wb‡ ©̀kK ZworØvi wnmv‡e mvaviYZ K¨v‡jv‡gj ZworØvi e¨envi Kiv nq| 

 

† m ‡ KÛvi x evK¨v‡ j v‡ gj  
Z wor Øvi 
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c v‡ Vv Ë i g~j¨v q b- 5 .4 

 

m wVK  D Ë‡ ii c v‡ k wU K  (√√√√)  wP ý  w`b 
1| GKwU †m‡j  

i. ZworØvi Ø‡qi GKwU‡Z wewµqvi d‡j B‡jKUªb Rgv nq 
ii. ZworØvi Ø‡qi GKwU n‡Z Avqb B‡jKUªb MÖnY K‡i 
iii. evwn¨K Drm n‡Z †Kv‡l we ỳ¨r mieivn Kiv nq bv 

M¨vjfvwbK †m‡ji Rb¨ †KvbwU mZ¨ ? 
 K)iI ii          L)ii Iiii          M)i Iiii          N)i, ii I iii 
 
2 |  w b‡ Pi w PÎ w U i  †m j  † bv ‡ U kb †K v bw U -   
 

-  

 K)Al/Al
3+

|Fe
2+

/Fe                                     L) Al/Al
3+

/Al(NO3) 3||Fe(NO3)2/ Fe
2+

/ Fe 

 M) Al/Al
3+

/Al(NO3) 3|Fe(NO3)2/ Fe
2+

/ Fe    N)Al/ Fe
2+

 / Fe(NO3)2| Al(NO3)3/ Al
3+

 / Fe  
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 Zw o r Øvi  w ef e 

 
D ‡ Ïk ¨ 

G  c v V  †k‡ l w kÿ v _ x © iv -   
• ZworØvi wefe eY©bv Ki‡Z cvi‡eb| 
• ZworØv‡i wefe m„wói KviY e¨vL¨v Ki‡Z cvi‡eb| 
• ZworØvi wef‡ei †ÿ‡Î bvb©÷ ZË¡ we‡kølY Ki‡Z cvi‡eb 
• Zwor Øv‡ii cÖKvi‡f` eY©bv Ki‡Z cvi‡eb| 
• ‡Kvlwefe I cÖvgvY †Kvl wefe e¨vL¨v Ki‡Z ci‡eb| 

 
g yL ¨ 
kã  

ZworØvi wefe, Am‡gvwUK Pvc, ª̀eY Pvc, B‡jK‡UªvW wefe, K¨v‡jv‡gj B‡jK‡UªvW, 
†Kvlwefe 

 

Z w o r Øv i I †K v ‡ l i w e fe G es  bv b© ÷ Z Ë ¡ (Nernst Theory) 
†Kvb B‡jK‡Uªv‡W ev †m‡j ˆe ỳ¨wZK wef‡ei m„wó nq †Kb? Gi e¨vL¨v cvIqv hvq GKgvÎ weÁvbx 

bvb©÷ (Nernst,1949) Gi ZË¡ n‡Z| weÁvbx bvb©÷ Gi g‡Z GB wefe Drcbœ nIqvi g~‡j i‡q‡Q ci¯úi wecixZ 
ỳwU wµqv| G‡`i GKwU ª̀eY Pvc I AciwU Am‡gvwUK Pvc| hLb avZe cvZ‡K †Kvb Zworwe‡køl¨ ª̀e‡Y Wzev‡bv 

nq ZLb avZzi cvZ n‡Z avZz ª̀e‡Y Avqb wnmv‡e P‡j hvIqvi Rb¨ GKwU Pvc Abyfe K‡i G‡K ª̀eY Pvc e‡j| 
Avevi ª̀e‡Y Dcw ’̄Z avZe Avqb H avZzi cv‡Z avZz wnmv‡e mwÂZ nIqvi GKwU cÖeYZv †`Lvq Zv‡K AmgwUK 
Pvc e‡j| G ỳ‡Uv Pv‡ci g‡a¨ hvi gvÎv †ekx †mwU Kvh©Kix nq| A_©vr hw` ª̀eY Pvc Am‡gvwUK Pvc n‡Z †ekx nq 
Z‡e ª̀æZ wKQz avZz ª̀e‡Y Avqb wnmv‡e P‡j hv‡e Ges hvIqvi mgq Dnvi B‡jKUªb avZzi cv‡Z †i‡L hv‡e d‡j 
avZzi cvZwU FYvZ¥K PvR© cÖvß n‡e Ges ª̀e‡Yi abvZ¡K Avqb  Dnvi Pvicv‡k Ae ’̄vb K‡i GKwU mvg¨ve ’̄v m„wó 
Ki‡e Ges GKwU wefb cv_©K¨ m„wó n‡e| Avevi hw` AmgwUK Pvc †ekx nq Z‡e ª̀eY n‡Z avZe Avqb H avZzi 
cv‡Z mwÂZ n‡e G‡Z cvZwU abvZ¥K Pv‡R© cwiYZ n‡e Ges ª̀eY n‡Z FYvZ¥K Avqbmg~n H cv‡Zi Pvicv‡k 
Ae ’̄vb Ki‡e Ges ª̀eY I B‡jK‡UªvW cv‡Zi g‡a¨ GKwU wefe cv_©K¨ m„wó n‡e| Giƒc wecixZ wefe hy³ ỳwU 
ZworØv‡ii g‡a¨ ˆe ỳ¨wZK ms‡hvM ’̄vcb Ki‡j H eZ©bxi ga¨ w`‡q we ỳ¨r cÖevwnZ n‡e| ‡Wwb‡qj †m‡j Giƒc N‡U 
_v‡K| †Kvb B‡jK‡UªvjvB‡Ui ª̀e‡Y †Kvb ZworØvi wbgw¾Z Ki‡j Dnv‡Z ª̀eYPvc I Am‡gvwUK Pv‡ci †h cv_©K¨ 
m„wó nq DnvB H ZworØv‡i c‡Ubwkqvj m„wó K‡i| 
 

Z w o r  w e fe (Electode potential) : bvb©÷ (Nernst) ZË¡ n‡Z Rvb‡Z †c‡iwQ wKfv‡e †Kvb ZworØv‡i wef‡ii m„wó 
nq| wKš‘ †Kvb B‡jK‡Uªv‡Wi wef‡ei ZxeªZv KZ A_©vr †Kvb B‡jK‡Uªv‡Wi wefe Kg Avi †KvbwUi wefe †ekx Zvi 
cwigvc Kiv Rvb‡Z cvwiwb| †Kvb B‡jK‡Uªv‡Wi wef‡ei cwigvc Kivi Rb¨ Dnv‡K Aci GKwU B‡jK‡Uªv‡Wi 
wef‡ei mv‡_ Zzjbv K‡i Ab¨ B‡jK‡Uªv‡Wi wefe wbY©q Kiv nq| †h B‡jK‡Uªv‡Wi mv‡_ Zzjbv K‡i ARvbv 
B‡jK‡Uªv‡Wi wefe cv_©K¨ wbY©q Kiv nq Zv‡K wb‡ ©̀kK (Referance) B‡jK‡UªvW ejv nq| wb‡ ©̀kK B‡jK‡UªvW 
wn‡m‡e me©cÖ_g nvB‡Wªv‡Rb cÖgvb B‡jK‡UªvW e¨envi Kiv n‡q‡Q| Gi wefe B”QvK…Z fv‡e k~b¨ aiv n‡q‡Q| 
GLv‡b GKwU K_v D‡jøL Kiv Riæix †h †Kvb B‡jK‡Uªv‡Wi wefe mivmwi wbY©q Kiv hvq bv Dnv‡K wb‡ ©̀kK 
B‡jK‡Uªv‡Wi mv‡_ mshy³ K‡i GKwU †mj ˆZix K‡i wb‡Z nq| d‡j H ‡m‡ji wefeB n‡e H B‡jK‡Uªv‡Wi wefe 
†h‡nZz cÖgvY B‡jK‡Uªv‡Wi wefe k~b¨| 

cvV-5 .5 
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B ‡ j K ‡ Uªv W  c ‡ U bw kq v j  :  †Kvb B‡jK‡UªvjvB‡Ui ª̀e‡Y †Kvb ZworØvi wbgw¾Z Ki‡j Dnv‡Z †h Zworwef‡ei m„wó 
nq Zvnv‡K B‡jK‡UªvW c‡Ubwkqvj e‡j|  

Z wor  Ø v ‡ ii cÖK v i‡ f` (Different Types of Electrode)  
†fŠZ Ae¯’vi Ici wbf©i K‡i ZworØvi mg~n‡K wbgœwjwLZ †kªwY‡Z fvM Kiv n‡q‡QÑ 

(i) M¨v m A v q b Z w o r Øv i : GKwU M¨vm Ges ª̀exf~Z Avq‡bi ms¯ú‡k© _vKv GKwU wb¯Œxq c`v‡_©i ZworØvi| †hgb 
cøvwUbvg cvZ I MÖvdvBW `Û| nvB‡Wªv‡Rb B‡jK‡UªvW +/HH Pt, 2 I †K¬vwib ZworØvi Pt,

−
/ClCl | H2 ZworØvi 

wewµqv (g)H
2

1
e(Pt)aqH 2=++  

(ii) av Z e A v q b  av Z z Z w o r Øv i: GKwU avZzi cvZ‡K Gi Avq‡bi `ªe‡Y wbgw¾Z K‡i GB ZworØvi ˆZix Kiv nq| 
†hgb /CuCu/Zn,Zn 22 ++ BZ¨vw`| wewµqv ne  (aq)Mn ++ ⇋	 M(s)  

(iii) av Z z- A ª̀eY x q  j eY - A ¨v b ¨v q b Z w o r Øv i: GwU‡K A‡bK mgq †m‡KÛvix wb‡ ©̀kK ZworØvi ejv nq| avZzi GKwU 
cvZ‡K avZzi A ª̀bxq KwVb jeY Ges Gi A¨vbvq‡bi ª̀e‡Y wbgw¾Z K‡i GB ZworØvi ˆZix Kiv nq| †hgb: 
K¨v‡jv‡mj ZworØvi KCl ( ª̀eY), Hg2Cl2 (s)/Hg(l) wmjfvi wmjfvi †K¬vivBW ZworØvi Cl

-
/AgCl/Ag(s) 

BZ¨vw`| K¨v‡jv‡gj ZworØvi wewµqv  
                Hg2Cl2+2e ⇋	 Hg(l)+ Cl

-
(aq) 

(iv) R v iY - w e R v iY Z w o r Øv i: †h †Kvb ZworØv‡iB RviY weRviY msNwUZ nq| wKš‘  RviY-weRvib ZworØv‡ii 
Giƒc bvgKiY Kivi KviY G‡ÿ‡Î  GKwU wbw®Œq avZe B‡jK‡UªvW _v‡K, hv GKB avZzi ỳwU wfbœ RviY 
Ae ’̄vi ª̀e‡Y wbgw¾Z _v‡K| †hgb Pt  ,/SnSn  ,/FeFePt, 2423 ++++   wewµqv e(aq)Fe 3 ++ ⇋ (aq)Fe2+  

 

†K v l w e fe, c Ö g v Y  †K v l w e f e  I Redox w e w µq v  
†Kvb ZworivmvqwbK †Kv‡li ZworPvjK ej, ‡Kv‡l msNwUZ wewµqvi gy³kw³ cwieZ©‡bi mv‡_ m¤úwK©Z| weÁvbx 
bvb©÷ †Kvb †Kv‡l msNwUZ wewµqvq AskMÖnbKvix Dcv`vbmg~‡ni mv‡_ ZworPvjK e‡ji m¤úK© ’̄vcb K‡ib|  
ZvcMwZwe`¨vq †Kvb wewµqvi gy³kw³ wb¤œwjwLZ fv‡e cÖKvk Kiv nq| 
  ∆G = ∆G* + RTlnK 
                           ev, −nFE = −nFE* + RTlnK  GLv‡b ∆G = −nFE;	∆G* = −nFE* 
                           ev,     E = E* − ��

�� lnK .. ...  .. .. .. ..(i) 

                    B‡jK‡Uªv‡W msNwUZ wewµqvwU    M⇋	  Mn+
 +  ne   n‡j 

                      mvg¨vsK aªæeK, K = 	 [Mn+]
[M]  

       (i) bs mgxKiY n‡Z cvB     E = E* − ��
�� ln [���]

[�]  .. ...  .. .. .. ..(ii) 

myZivs bvb©÷ ZË¡ n‡Z †Kvb ZworØv‡ii ZworPvjK ej(emf) 
[M]

][M
RTlnEE

n
0

ox −= ----( iii) 

 ‡hLv‡b ‡mjwewµqv  
 Rvib  neMM n += +  

 GLv‡b  =0E cªgvb Zwor PvjK ej  
 E = Zwor PvjK ej  

  =+][Mn avZe Avq‡bi mwµqZv ev gvÎv  
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  =[M] avZzi mwµqZv Gi gvb, 1 

Avevi GKwU M¨vjfvwbK †m‡j ỳwU ZworØvi _v‡K| evg ZwoØv‡i RviY Ges Wvb ZworØv‡i weRviY nq| A_©vr 
RviY-weRviY wewµqvi mv‡_ H †m‡ji wefe I‡Zv‡cÖvZfv‡e RwoZ| GRb¨ Avgiv wb‡Pi RviY-weRviY wewµqvwU 
we‡ePbv Kwi|  

   2

n MM1 ++ ⇋ ++ n

21 MM  

 weRviY wewµqv: neMn
1 ++ ⇋ 1M  

 RviY wewµqv : neM2 − ⇋	 +n

2M  

   2

n
MM1 ++ ⇋	 ++ n

21 MM  

 Rvib wewµqvi wefe 
][M

][M
ln

nF

RT
EE

2

n

20

oxox

+

−= †h‡nZz 1][ =M  

   ∴ ]ln[M
nF

RT
EE n

2

0

oxox

+−= ------(ii)  

 Abyi~cfv‡e weRviY wefe 
][M

][M
ln

nF

RT
EE

n

1

1o

RedRed +
−=  

   
][M

1
ln

nF

RT
EE

n

1

o

RedRed +
−= ------(iii) 

 ∴ ‡mj wefe  redoxcel EEE +=  

   = Red(left)Red(Right) EE −  

   = ]ln[M
nF

RT

][M

1
ln

nF

RT
EE

n

2n

1

o

ox

0

Red

+

+
+−−  

   =
][M

[M
ln

nF

RT
E

n

1

n

20

cel +

+

−  

  ln
nF

RT
EEcel o

cell −=⇒

[Drcv`]
[wewµqK] ------(iv) 

(iv) bs mgxKiY GKwU †m‡ji †mj wewµqvi mv‡_ †mj-wefe I cÖvgvY †mj-wef‡ii mv‡_ m¤úK© cÖKvk Ki‡Q|  

m g m ¨v - 1: hw` V 2.37Eo

/MgMg 2 =+ Ges V  0.34Eo

/CuCu
2 =+  nq Z‡e wbgœwjwLZ †m‡ji wefe  wnmve Kiæb|  

 M)/Cu(s) (0.0001Cu || M) (0.001/MgMg 22

(s)

++  

m g v av bt   

 Avgiv Rvwb, ln
nF

RT
EEcel o

cell −=⇒

[Drcv`]
[wewµqK] ------(iv) 

 †mj wewµqv  
 RviY:  (s)Mg ⇋	 2eMg2 ++  

 weRviY: 2eCu2 ++ ⇋	 Cu(s) 

mvgwMÖK wewµqv  ++ 2CuMg ⇋	 Cu  Mg2 ++  
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∴
][Cu

][M
ln

nF

RToEEcel
2

2

g

cell +

+

−=  

=
][Cu

][Mg
ln

2F

RT
)E(E

2

2
o

mgmg

0

/cucu2 2 +

+

+ −− +

  
 

=
]0001.0[

]001.0[
ln

965002

303.2316.8
)3.234.0(

×

×
−+  

=
]0001.0[

]001.0[
log0296.071.2 − ∴ log10=1 

= 0296.071.2 −  

= V 2.6804  

11k8.316JmolR −−=  
298KT =  
2n =  

0.001M][Mg2 =+  

0.0001M][Cu2 =+  

m g m ¨v - 2  : 250 †m ZvcgvÎvq wb‡gœi †mjwUi ZworPvjK ej )emf( wnmve Kiæb|  

  atm)/Pt (1M)/H (0.02H||M)(0.02Sn(s)/Sn 2

2 ++  
 GL‡b,  

Sn
Sn

o 2E + = -0.14 

 Avgiv Rvwb ln
nF

RT
EEcel o

cell −=
[Drcv`]
[wewµqK] ------(i) 

†m j  w e w µq v : RviY-  Sn = Sn
2+

+2e 
weRviY- 2H+2e = H2(g) 

 

 ∴ 1 bs mgxKi‡Y gvbmg~n ewm‡q   cvB 

R = 8.316 J/mole/K 

n = 2 

F= 965  F = 96500 C 

 
2[0.020]

[0.05]
log

965002

2.3032898.316
0.14Ecel

×

××
−+=  

  = 
04.0

05.0
log0296.014.0 ×−+  

  = 0969.20296.014.0 ×−+  
  = 0.14 - 0.0621 

  =  V 0.0779  

m g m ¨v - 3  : hw`  V763.0E 0

/ZnZn 2 −=+  I V126.0E o

/PdPd 2 −=+  nq Ges Dfq ª̀e‡Yi NbhvÎv 1M nq 
Zvn‡j Pd avZz Øviv  Zn2+ weRvwiZ n‡e Kx? 

m g v av b:  

  GLv‡b 1M][Zn    V 0.763EE 2

Zn
Zn

o 2 =−== ++
Q  

  1M][Pd    V .1260EE 2

Pd
Pd

o 2 =−== ++
Q  

 Avgiv Rvwb †h avZzi weRviY wef‡ei gvb hZ †ekx Dnv ZZ Kg AvqwbZ nIqvi cÖeYZv †`Lvq  

 
Pd

Pd
o 2E + =-0.126 V> 0.763VE

Zn
Zn

o 2 −=+  



GBPGmwm †cÖvMÖvg 

BDwbU cuvP  c„ôv-216 

 ∴
+2Zn AvqwbZ _vKvi cÖeYZv †ekx| 

 +∴ 2Zn weRvwiZ n‡e bv| 
 

 

 
m v i-m s‡ÿ c  :   

bv b©÷ Z Ë ¡ : ‡Kvb B‡jK‡UªvjvB‡Ui ª̀e‡Y †Kvb ZworØvi wbgw¾Z Ki‡j Dnv‡Z ª̀eYPvc I Am‡gvwUK Pv‡ci †h 
cv_©K¨ m„wó nq DnvB H ZworØv‡i c‡Ubwkqvj ˆZix K‡i| 
B ‡ jK‡ Uªv W c ‡U bwk qv j:  †Kvb B‡jK‡UªvjvB‡Ui ª̀e‡Y †Kvb ZworØvi wbgw¾Z Ki‡j Dnv‡Z †h 
Zworwef‡ei m„wó nq Zvnv‡K B‡jK‡UªvW c‡Ubwkqvj e‡j|  

Z w o r  Øv ‡ ii Z w o r Pv j K  e j (emf)
[M]

][M
RTlnEE 0

ox

+

−=  

†m j  c ‡ U bw kq v j (emf) ln
nF

RT
EEcel o

cell −=
[Drcv`]
[wewµqK]  
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m wVK  D Ë‡ ii c v‡ k wU K  (√√√√)  wP ý  w`b 
1| E*���/��=0.80VI E*+�$�/�  = -0.40V 
†KvlwUi †gvU ZworØvi wefe KZ? 

K) -0.4V                    L) 1.2V             M) 1.25V               N) 0.4V 

 
2| bx‡Pi †Kvb ZworØviwU RviY wewµqv eySvq? 

K) Ag
+
/Ag                    L) Pt, H

+
/H2       M) Fe

3+
/ Fe            N) Hg/Hg

+ 

 
wkÿ v _©x i K v R  

 (i)Pt, H�(g)|HCl(0.1M)AgCl(s)|Ag�� 
 (ii) Zn|Zn�raq. (0.5m)|Ni�r(aq	(0.5m)|Ni��� 
 (iii) Sn|Sn�r(O. 3M)||Fe,r(0.3M)|Fe�� 
 (iv) Cd(s)|Cd�r(0.1m)(aq)|Agr(0.1m)(aq)|Ag(s)��� 
Dc‡ii †mj¸‡jvi BGgGd wnmve Kiæb †hLv‡b, 

B‡jK‡UªvW cÖgvb weRviY wefe 

/NiNi 2+  -0.14 

/ZnZn 2 +  -0.76 

/CdCd 2+  -0.40 

Pt,/H2H 2

+  -0.00 

/AgAg +

 0.80 
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 Zw o r Pv jK ej,  Zwo r- i v mv qw b K m v wi /w m w i R 

 
D ‡ Ïk ¨ 

G  c v V  †k‡ l w kÿ v _ x © iv -   
• ZworivmvqwbK mvwi Kx eY©bv Ki‡Z cvi‡eb| 

• ZworivmvqwbK mvwii mv‡_ ivmvqwbK mwµqZvi m¤úK© e¨vL¨v Ki‡Z cvi‡eb | 

• ZworivmvqwbK mvwii mvnv‡h¨ M¨vjfvwbK †mj MVb Ki‡Z cvi‡eb| 

• †Kv‡l msMwVZ wewµqv ¯̂Z:ùzZ© n‡e wKbv Zv we‡kølY Ki‡Z cvi‡eb| 

 
g yL ¨ 
kã  

ZworØvi wefe , B‡jK‡UªvW, †fvë, weRviY ZworØvi  

 

Z w o r  Øv i w e fe I av Z zi m w µ q Z v  w m w iR  
Avgiv Rvwb †h avZz hZ mn‡R B‡jKUªb `vb Ki‡Z cv‡i Dnv ZZ mwµq| Avevi B‡jKUªb`vb 

cÖwµqv‡K AvqwbKiY e‡j| †Kvb avZzi B‡jK‡UªvW‡K Dnvi Avq‡bi ª̀e‡Y wbgw¾Z Ki‡j ZworØv‡ii avZz Avqb 
wnmv‡e ª̀e‡Y P‡j hvIqvi cÖebZv †`Lvq| †h avZzi Avqb wnmv‡e ª̀e‡Y hvIqvi cÖeYZv hZ †ekx Dnvi weRviY 
wefe ZZ Kg myZivs avZe Avqb/avZz| /M)(Mn+

 B‡jK‡Uªv‡Wi cÖgvY weRviY wef‡ei gvb n‡Z H avZzi 
mwµqZv cwigvc Kiv m¤¢e| KviY weRviY wefe Kg gv‡b B‡jKUªb †Q‡o †`Iqvi cÖeYZv †ekx| 25

o
C ZvcgvÎvq 

avZz‡K Zvi Avq‡bi GKK NbgvÎvq ª̀e‡Y wbgw¾Z Ki‡j †h cÖgvY ZworØvi Drcbœ nq Dnv‡K cÖgvY nvB‡Wªv‡Rb 
ZworØv‡ii mv‡_ mshy³ Ki‡j †h ‡mj Drcbœ nq H †m‡ji wefeB H B‡jK‡Uªv‡Wi cÖgY weRviY wefe| weåvwšÍ 
Gov‡bvi Rb¨ Ges wnmv‡ei myweavi Rb¨ ZworØvi c‡Ubwkqvj‡K weRviY c‡Ubwkqvj wnmv‡e AvšÍR©vwZKfv‡e 
cÖKvk Kiv nq| wb‡gœ GKwU mviwY‡Z wewfbœ B‡jK‡Uªv‡Wi cÖgvY weRviY gvb D”Pµgvbymv‡i mvRv‡bv n‡q‡Q| GB 
mviwY‡K e‡j Zwor ivmvqwbK mviwY|  
  

m v iw Y :- 4  c Ög v Y  w e R v iY  B ‡ j K ‡ U ªv W w e fe  
B ‡ j K ‡ Uªv W  B ‡ j K ‡ Uªv W w e w µq v  ( w e R v iY )  †fv ë , oE  

/LiLi +   e (aq)Li ++ ⇋ Li(s)  -0.4 

/KKi+  e(aq)K ++ ⇋	 K(s)  -2.92 

/CaCa2+  2e(aq)Ca 2 ++ ⇋ Ca(s)  -2.87 

/NaNa+  e(aq)Na ++ ⇋ Na(s)  -2.71 

/MgMg2+  2e(aq)Mg 2 ++ ⇋ Mg(s)  -2.38 

/AlAl3+
 3e(aq)Al3 ++ ⇋ Al(s) -1.66 

/MnMn2+  2e(aq)Mn 2 ++ ⇋ Mn(s)  -1.18 

cvV-5 .6 
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/ZnZn 2 +  2e(aq)Zn 2 ++ ⇋	 Zn(s) -0.76 

/CrCr 3+  2e(aq)Cr 2 ++ ⇋	 Cr(s)  -0.74 

/FcFc 2+  2e(aq)Fe2 ++ ⇋	 Fe(s)  -0.44 

Pt,/CrCr 2t3+  e(aq)Cr 3 ++ ⇋	 (aq)Cr3+  -0.41 

/CdCd 2+  2e(aq)Cd 2 ++ ⇋	 Cd(s)  -0.40 

/CoCo 2 +  2e(aq)Co 2 ++ ⇋	 Co(s) -0.28 

/NiNi 2+  2e(aq)Ni 2 ++ ⇋ Ni(s) -0.25 

/SnSn2+  2e(aq)Sn 2 ++ ⇋Sn(s) -0.14 

/PbPb2+  2e(aq)Pb2 ++ ⇋ Pb(s)  -0.13 

Pt,/H2H 2

+  2e(aq)2H ++ ⇋	 (g)H2  0.00 

Pt,/SnSn 2t4+  2e(aq)Sn4 ++ ⇋	 (aq)Sn2+  +0.15 

/CuCu2+  2e(aq)Cu 2 ++ ⇋ Cu(s) +0.34 

−(g)/OHPt/O2  O2H(g)O 22 + ⇋	 4e(aq)4OH +−  +0.40 

−,2IPt/I 2  2eI2 + ⇋ (aq)2I−  +0.54 

/PtFe,Fe 2t3+  e(aq)Fe3 ++ ⇋ (aq)Fe2+  +0.77 

/AgAg2+  e(aq)Ag ++ ⇋ Ag(s) +0.80 

−(g)/BrPt/Br 2  2e(aq)Br2 + ⇋	 (aq)2Br−  +1.07 

)O((g)/HPt/O 22 l  4e(aq)4HO2 ++ + ⇋ )O(2H2 l  +1.23 

+− 32

72 Cr,OPt/Cr  6e(aq)14HOCr
2

72 +++
− ⇋ )O(7HCr 2

3
l++

 +1.33 

−,2ClPt/Cl 2  2eCl 2 + ⇋ (aq)2Cl−  +1.36 

+− 2

4 Mn,Pt/MnO  +− ++ 8H5eMnO 1

4 ⇋ )O(4HMn 2

2
l++  +1.52 

/PtCe,Ce 34 ++  e(aq)Ce 4 ++ ⇋	 (aq)Ce 3+  +1.61 

/PtCo,Co 23 ++  e(aq)Co 3 ++ ⇋	 (aq)Co 2+  +1.82 

−F(g),Pt/F2  2e(g)F2 + ⇋ (aq)2F−  +2.87 

Dc‡iv³ mviwY‡Z †h B‡jK‡Uªv‡Wi weRviY gvb hZ Kg mswkøó avZzi mwµqZv ZZ †ekx| A_©vr avZzi †ÿ‡Î G 
mviwY avZzi mwµqZv mviwYi Abyiƒc| A¨vbvqb mswkøó wewµqvi †ÿ‡Î †`Lv hvq hv‡`i weRviY wef‡ei gvb hZ 
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†ekx H mKj AavZz †gŠj¸‡jv ZZ mwµq| KviY AavZz mg~‡ni B‡jKUªb MÖnY Kivi cÖebZv †ekx| GB mviwYi 
GKwU ˆewkó¨GB †h ZvwjKvi Dc‡ii avZz wb‡gœi †h †Kvb avZy‡K ‡Kvb †hŠM n‡Z cÖwZ ’̄vwcZ Ki‡Z cv‡i Ges 
ZvwjKvi bx‡Pi w`‡Ki AavZz Dc‡ii AavZz‡K †h †Kvb †hŠM n‡Z cÖwZ ’̄vwcZ Ki‡Z cv‡i| 

Z w o r - im v q w bK  m vw i n ‡ Z  ‰e ỳ¨w Z K  †m ‡ j i ¯̂Z t ù~Z ©Z v : †Kvb imvqwbK ‡m‡ji ¯̂Ztù~Z©Zv wbf©i K‡i Dnvi Zwor 
wef‡ei Dci| hw` Dnvi ‡Kvlwefe abvZ¥K nq Z‡e Dnvi †mj wewµqv ¯̂ZtùzZ© n‡e|  

         Avevi,  †Kvlwefe = WvbZworØvi(weRviY wefe) Ñ evgZworØvi (weRviY wefe) 

myZivs †`Lvhv‡”Q hw` Wvb-Zwor ¦̀vi‡i weRviY wefe hw` evg-ZworØv‡ii †P‡q eo nq Z‡e †Kvl wefe abvZ¥K 
n‡e Ges ‡Kvl wewµqv ¯̂Ztù~Z© n‡e| Zwor imvqwbK mvwi‡Z Avgiv †`wL, mvwii Dc‡ii w`K †_‡K hZ wb‡Pi 
w`‡K hvIqv hvq Dnvi weRviY wefe ZZ e„w× cvq| myZivs hw` ‡Kvb †m‡ji evg ZworØviwU  Zwor imvqwbK mvwii 
Dc‡ii nq Avi Wvb ZworØviwU mwii wb‡Pi w`‡Ki nq Z‡e †m‡ji wefe abvZ¥K n‡e ,A_©vr †mj wewµqv 
¯̂Ztù~Z© n‡e| D`vniYmiƒc Avgiv wb‡Pi †mjwU we‡ePbv Ki‡Z cvwi- 

Ni/Ni
+     

Ag
+
/Ag, G ‡Kv‡li evg ZworØvi  Ni

+ 
+ 2e  → Ni , E

0
= -0.25 volt GwUi Ae ’̄vb Zwor imvqwbK mvwii 

Dc‡ii w`‡K  Ges Wvb ZworØvi Ag
+  

+  e  → Ag , E
0 

= 0.80 volt GwUi Ae ’̄vb Zwor imvqwbK mvwii wb‡Pi 
w`‡K| G †KvlwUi †Kvl wefe E0

cell = 0.80-(-0.25) = 0.80 + 0.25 = 1.05 volt . A_©vr †Kvl wefe abvZ¥K| d‡j 
†mj wewµqv ¯̂Ztù~Z© n‡e| myZivs ejv hvq †Kvb †m‡ji ¯̂Ztù~Z©Zv ZworimvqwbK mvwi n‡Z wba©viY Kiv hvq| 
 

 

cixÿvMv‡i 4wU Møv†mi weKvi wb‡q Zv‡Z wbgœwjwLZ ZworØvi I Zworwe‡køl¨ wb‡q avZz-avZe Avqb B‡jK‡UªvW 
ˆZwi Kiæb|  

B ‡ j K ‡ Uªv W  Z w o rw e ‡ køl¨  
Kcvi cvZ (Cu)  0.5M   CuSO 4

 

` Í̄vi cvZ (Zn)  0.5M   ZnSO 4
 

†jvnvi `Û (Fe) 0.5M   )(SO/FeFeSO 3434
 

A¨vjywgwbqvg cvZ(Al) )(SOAl 42  

Dc‡iv³ B‡jK‡UªvW¸‡jvi †h †Kvb ỳwU‡K jeY †mZy Øviv mshy³ K‡i /Cu]CuSO [Zn/ZnSO 44
 Dnv‡`i 

ZworØvi¸‡jv‡K Zvgvi Zvi Øviv GKwU ( DC V 1.5 ) ˆe ỳ¨wZK ev‡j¦i mv‡_ mshy³ K‡i †`Lyb evj¦wU R¡‡j wKbv|  

jeY  † m Zz (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| mvaviYZt †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| 

 
wkÿ v _©x i K v R avZy I avZe Avqb ZworØvi MVb 
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wPÎ-5.1: 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 A¨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| 

j eY  †m Z zi f‚w g K v  : 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‡i bv| RviY Aa©‡Kv‡l Drcbœ 
abvZ¥K Avqb e„w× †c‡j jeY †mZz n‡Z FYvZ¥K Avqb e¨cb cÖwµqvq ª̀e‡Y cÖ‡ek K‡i Pv‡R©i fvimvg¨ i¶v 
K‡i| GKBfv‡e weRviY Aa©‡Kv‡l FYvZ¥K Avqb e„w× †c‡j jeY †mZz n‡Z abvZ¥K 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 abvZ¥K I FYvZ¥K Pv‡R©i msL¨v e„w× †c‡q RviY-weRviY wµqv evavMȪ ’ 
nq Ges we ỳ¨r cÖevn eÜ n‡q hvq| 

wfbœ wfbœ avZz I avZe-Avqb ZworØvi jeY †mZz Øviv hy³ K‡i Drcbœ ‡m‡ji wefe cv_©K¨ A¨v‡fvwgUvi Øviv 
cwigvc K‡i wb‡gœi Q‡K wjwce× Kiæb|  

µ wgK 
b s 

† m j  † b v‡ Ukb wefe c v_ ©K¨  

1 (aq)/Cu(s)CuSO (aq)Zn(s)/ZnSO 44   

2 (aq)/Cu(s)CuSO )(SOAl(s)/Al 442   

3 (aq)/Cu(s)CuSO (aq)Fe(s)/FeSO 44
  

4 ))(aq)/Pb(sPb(NO (aq)Zn(s)/ZnSO 34   

 
  

jeY †mZz 

K¨v‡jv‡gj 
ZworØvi 

ZworØvi 
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m v i-m s‡ÿ c  :   

• †h avZz hZ mn‡R B‡jKUªb `vb Ki‡Z cv‡i Dnv ZZ mwµq|  
• †h avZzi Avqb wnmv‡e ª̀e‡Y hvIqvi cÖeYZv hZ †ekx Dnvi weRviY wefe ZZ Kg  
• 25

o
C ZvcgvÎvq avZz‡K Zvi Avq‡bi GKK NbgvÎvq ª̀e‡Y wbgw¾Z Ki‡j †h cÖgvY ZworØvi Drcbœ nq 

Dnv‡K cÖgvY nvB‡Wªv‡Rb ZworØv‡ii mv‡_ mshy³ Ki‡j †h ‡mj Drcbœ nq H †m‡ji wefeB H B‡jK‡Uªv‡Wi 
cÖgY weRviY wefe| 

• 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‡i bv| 

 

 
c v‡ Vv Ë i g~j¨v q b- 5 .6 

 

m wVK  D Ë‡ ii c v‡ k wU K  (√√√√)  wP ý  w`b 
1| Zvwor ivmvqwbK mvwi n‡Z wbY©q Kiæb wb‡Pi †Kvb avZzi mwµqZv †ekx? 

K)Al         L) Ca         M) Sn          N) Hg 
 

2 |  ZworivmvqwbK mvwi n‡Z †`Lvb wb‡Pi †Kvb AavZz AwaK mwµq? 
K) Cl         L) F        M) Br           N) I 

 
 

  



GBPGmwm †cÖvMÖvg 

BDwbU cuvP  c„ôv-222 

 

 i v m v qwb K k w³ i Dr m  

 
D ‡ Ïk ¨ 

G cvV †k‡l wkÿv_x©iv-  
• ï¯‹ †Kvl eY©bv Ki‡Z cvi‡eb| 
• †jW mÂqx †Kvl e¨vL¨v Ki‡Z cv‡eb | 
• wiPv‡R©ej wjw_qvg e¨vUvix eY©bv Ki‡Z cvi‡eb| 

 

 
g yL ¨ 
kã  

cÖvBgvix †mj, †m‡KÛvix †mj, WªvB‡mj, †÷v‡iR †mj, K¨v‡_vW, A¨v‡bvW, PvR©, 
wWmPvR©  

 

Wªv B ‡ m j  (Drycell) 
WªvB‡mj n‡”Q GK ai‡Yi we ỳ¨r Drcv`bKvix imvqwbK †Kvl hv wKbv ewo‡Z Ges ’̄vbvšÍi‡hvM¨ 

e¨vUvix wnmv‡e cÖvqB e¨eüZ n‡q _v‡K|  Rvgv©b weÁvbx Kvj© Mvmbvi (Carl Gassner)1886  Lªx: GwU D™¢veb 
K‡ib| G ai‡Yi †Kv‡l Zij B‡jK‡UªvjvB‡Ui cwie‡Z© †có B‡jK‡UªvjvBU e¨eüZ n‡q _v‡K hv‡Z ch©vß cwigvb 
Rjxq ev¯ú _v‡K d‡j we ỳ¨r cÖev‡n ‡Kvb mgm¨vi m„wó bv nq| †h‡nZz G e¨vUvix‡Z †Kvb gy³ Zij _v‡K bv ZvB 
GwU‡K Lye mn‡RB ’̄vbvšÍi‡hvM¨ †h †Kvb h‡š¿ e¨venvi Kiv hvq| ï®‹ e¨vUvix¸‡jvi g‡a¨ me‡P‡q †ekx e¨eüZ nq 
wR¼ - Kve©biW e¨vUvix GwU‡K j¨vK‡jÝ e¨vUvixI ejv n‡q _v‡K| ï®‹ e¨vUvix ỳB ai‡bi- 

K) cÖvBgvix ï®‹ †Kvl I L) †m‡KÛvixï®‹ †Kvl 

K )   c Öv B g v ix  ï ® ‹  †K v l : †h mKj WªvB‡mj †K ïaygvÎ GKevi e¨envi Kivi ci †d‡j w`‡Z nq A_©vr evi evi PvR© 
Kiv hvq bv Zv‡K cÖvBgvix ï®‹ †Kvl e‡j| †hgb, j¨vK‡jÝ WªvB‡mj, gviKvwi †mj, wmjfvi A·vBW †mj, 
wjw_qvg †mj BZ¨vw`| 

L)  †m ‡ K Û v ix  ï ® ‹  †K v l : †hmKj WªvB‡mj‡K evi evi wiPvR© K‡i e¨envi Kiv hvq Zv‡K †m‡KÛvix WªvB‡mj e‡j| 
†hgb, wb‡Kj K¨vWwgqvg †mj , wjw_qvg Avqb †mj, wb‡Kj †gUvj nvBWªvBW †mj BZ¨vw`| 

g v iK v w i ‡ m j  : gviKvwi †mj (gviwKDwiK A·vBW †mj) GKwU ZworivmvqwbK †mj Ges GwU GKwU cÖvBgvwi †mj 
A_©vr GwU‡K wi-PvR© Kiv hvq bv| G e¨vUvix‡Z ÿvixq gva¨‡g gviwKDwK A·vBW I wR¼ B‡jK‡Uªv‡Wi g‡a¨ 
wewµqv N‡U| wWmPvR© Gi mgq G e¨vUvwii †fv‡ëR _v‡K 1.35 †fvë| G e¨vUvwi †evZvg AvK…wZi n‡q _v‡K hv 
Nwo, K¨v‡giv,  K¨vjKz‡jU‡i e¨eüZ nq| Ab¨vb¨ hš¿cvwZ‡Z eo AvK…wZi e¨vUvix e¨eüZ nq| 

cvV-5 .7 
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gviKvwi †m‡j weï× gviKvwi (Hg) A_ev gviwKDwiK A·vBW (HgO) A_ev gviwKDwiK A·vBW(HgO) Ges 
g¨v½vwbR A·vB‡Wi (MnO2) Gi wgkÖY K¨v_W wnmv‡e e¨eüZ nq|gviwKDwiK A·vBW we ỳ¨r Acwievnx e‡j Gi 
mv‡_ Kve©b(MÖvdvBU) Gi ¸ov wgwk‡q †`Iqv nq hv‡Z we ỳ¨r cwienb Ki‡Z cv‡i| GQvov GwU gviKvwii GKÎ 
n‡q eo †dvUvq cwiYZ nIqv‡K cÖwZ‡iva K‡i| 

K¨v‡_vW  wewµqv : HgO + H2O + 2e
−
 → Hg + 2OH

−
 

A¨v‡bvW wnmv‡e e¨eüZ nq wR¼cvZ GwU K¨v‡_vW n‡Z GKwU KvMR A_ev †Kvb ïÿœ wQ ª̀gq c`v_© ¦̀viv c„_K 
_v‡K| GwU B‡jK‡UªvjvBU Øviv †kvwlZ _v‡K hv jeb †mZy wnmv‡e KvR K‡i| 

          A¨v‡bv‡Wi mvwe©K wewµqv:  Zn + 2OH
−
 → ZnO + H2O + 2e

−
 

 e¨vUvixi mvwe©K wewµqv:  Zn + HgO → ZnO + Hg 

G †m‡j B‡jK‡UªvjvBU wnmv‡e e¨eüZ nq †mvwWqvg A_ev cUvwmqvg nvB‡Wªv·vBW| AígvÎvi wWmPvR© Gi Rb¨ 
†mvwWqvg nvB‡Wªv·vBW e¨eüZ nq Ges G‡Z wb¤œ ZvcgvÎvq  aªæeK we ỳ¨r cÖevn cvIqv hvq| d‡j K¨vjKz‡jUi, 
wnqvwis GBW I B‡jK‡UªvwbK Nwo‡Z GwU e¨vcK e¨eüZ nq| Ab¨w`‡K D”P gvÎvi we ỳ¨r wWmPvR© Gi Rb¨ 
cUvwmqvg nvB‡Wªv·vBW e¨e¨üZ nq| GwU D”P ZvcgvÎvq fvj KvR K‡i Ges GwU d¬vm jvBU, e¨vKjvBU wnmv‡e 
e¨eüZ nq| G ai‡bi e¨vUvwii jvBd-UvBg A‡bK †ekx cÖvq `k ermi| gviKvwi †mj cwi‡e‡ki ~̀lY NUvq 
GRb¨ A‡bK †`‡k G e¨vUvix e¨envi wbwl×|  
 

†h mKj we ỳ¨r †Kv‡l we ỳ¨r kw³‡K ivmvqwbK kw³iƒ‡c mwÂZ K‡i ivLv hvq Ges c‡i H ivmvqwbK kw³‡K 
cybivq we ỳ¨r kw³‡Z iƒcvšÍwiZ K‡i e¨envi Kiv hvq Zv‡K †MŠb †Kvl ev mÂqx †Kvl e‡j| mÂqx †Kvl wnmv‡e 
WªvB‡mj wjw_qvg Avqb e¨vUvix, †jW GwmW e¨vUvix e¨vcKfv‡e e¨eüZ nq| 

 

†j W G w m W m Â q x  †K v l ( Lead acid accumulat Cell ) 
MV b I K v h©c ÖY v j x  :  weÁvbx cøv›U (Plant) 1969 Lªx: G †Kvl Avwe®‹vi K‡ib| G †Kv‡l GKwU cyiæ KvuP cvÎ _v‡K| 
G cv‡Î 1.15 Av‡cwÿK ¸iæ‡Z¡i 42SOH Gi g‡a¨ K‡qKwU †j‡Wi cvZ mgvšÍivj fv‡e Wyev‡bv _v‡K| eZ©gv‡b 
wb‡iU cv‡Zi cwie‡Z© SvSwii gZ wMÖW cvZ e¨envi Kiv nq| PbO)(PbOOPb 243 +  I 

42SOH  Gi wgkªY Øviv 

ˆZix †có Øviv Ges FYvZ¥K cv‡Îi SvSivi duvK¸‡jv †jW g‡bv·vBW (PbO) I 42SOH  Gi wgkªY Øviv ˆZix 
†có w`‡q c~Y© _v‡K|  
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†KvlwU‡K wbgœwjwLZfv‡e ms‡K‡Zi gva¨‡g Dc ’̄vcb Kiv hvq|  

 
424 SO(s)/HPbSO Pb, (Rjxq) / Pb (s),PbO 2

 

           A¨v‡bv‡W wewµqv : (aq)2H2e)s(PbSOSOH  Pb(s) 442

+++→+  

 K¨v‡_vW wewµqv : O2H)s(PbSO2e(aq)SOH(aq)2H(s)PbO 24422 +→+++ +  

 †mj wewµqv :
422 SO2H(s)PbOPb(s) ++

discharge
←−−→charge OH(s)2PbSO 24 +  

†KvlwU Dfqg~Lx Ges hLb 
42SOH Gi Av‡cwÿK ¸i”Z¡ 1.15 ZLb Gi wefe cv_©K¨  volt2.03 nq| wWmPv‡R©i 

mgq 
42SOH e¨eüZ n‡q 

4PbSO I OH 2
Drcbœ nq e‡j 

42SOH Gi Av‡cwÿK ¸iæZ¡ n«vm cvq Ges GKB mv‡_ 
Gi wefe cv_©K¨ n«vm †c‡q  volt1.7  nq| G Ae ’̄vq G‡K cybivq PvR© Kiv cÖ‡qvRb| Pv‡R©i mgq wecixZ wewµqv 
msNwUZ n‡q 

42SOH Gi Av: ¸iæZ¡ e„w× cvq| evi evi PvR© Kivi d‡j 
42SOH Gi cvwb we‡qvwRZ n‡q 

2H I 
2O  

M¨vm Drcbœ nq Ges cvwbi cwigvb K‡g hvq| G mgq e¨vUvix‡Z cvwb †hvM K‡i Dnvi Av‡cwÿK ¸iæZ¡ wVK ivLv 
nq| hvbevnb I wewfbœ BwÄb ÷vU© Kivi Rb¨ G e¨vUvix e¨envi Kiv nq|  
  

2 . †j W G w m W e ¨v U v ix i  m yw eav :  
 (1) `vg Zzjbvg~jK fv‡e Kg| 
 (2) 140 ermi hver Dbœqb mvwaZ n‡q‡Q| 
 (3) D”P gvÎvi PvR© mn¨ Ki‡Z cv‡i| 
 (4) Ab¨ cÖwZ‡iv‡ai cwigvY wb¤œZi|  
 (5) D”P we ỳ¨r cÖevwnZ Ki‡Z cv‡i| 
 (6) B‡jK‡U&ªvjvBU Øvov G‡`i `xN©w`b †i‡L †`qv hvq| 
 (7) me©v‡cÿv bevqb‡hvM¨| 
 

3 . w j w _ q v g A v q b e ¨v U v w i (Lithium ion Battary) 

weÁvbx DBwUsnvg (Whittinghum) me©cÖ_g 1970 mv‡j wjw_qvg e¨vUvixi cª̄ Íve K‡ib| GwU GKwU †m‡KÛvix 
†mj| 
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4 . e ¨v U v ix i MV b  
wjw_qvg Avqb e¨vUvixi wZbwU g~j Kvh©Kix Dcv`vb n‡”Q FYvZ¥K B‡jK‡UªvW, abvZ¥K B‡jK‡UªvW Ges 
B‡jK‡UªvjvBU| abvZ¥K ZworØvi mvaviYZ: (conventionally) Kve©b n‡Z ˆZix Kiv nq| abvZ¥K ZworØvi avZe 
A·vB‡Wi ˆZix Ges B‡jK‡UªvjvBU n‡”Q ˆRe ª̀ve‡K ª̀exf~Z wjw_qvg jeY| 
evwbwR¨K fv‡e e¨eüZ FYvZ¥K B‡jK‡UªvW nq MÖvdBU Ges abvZ¥K B‡jK‡UªvW wnmv‡e wbgœwjwLZ wZbwU c`v‡_©i 
†h †Kvb GKwU e¨eüZ nqÑ 

(i) wjw_qvg †Kvevë A·vBW Í̄i ( )CoOLi 2−  
(ii) wjw_qvg Avqib dm‡dU  
(iii) wjw_qvg g¨v½vwbR A·vBW )OMn(Li 42−  

 B‡jK‡UªvjvBU wnmv‡e e¨eüZ nq ˆRe Kv©e‡b‡Ui wgkªY| †hgb wjw_qv‡gi RwUj Bw_wjb Kve©‡bU ( EC)WvBB_vBj 
Kve©‡bU BZ¨vw`| ˆRe ª̀ve‡K 

6LiPF(wjw_qvg †n·v‡d¬v‡iv dm‡dU) 
4LiBF (wjw_qvg †UªÆv‡d¬‡iv †ev‡iU) 

6LiAsF

(wjw_qvg ‡n·v‡d¬v‡iv Av‡m©‡bU)BZ¨vw`| wb‡gœ GKwU wjw_qvg Avqb e¨vUvix MVbwPÎ †`qv n‡jv 
 

 
 
iv m v q w bK  w e w µq v :  

 abvZ¥K B‡jK‡UªvW:  

LiCoO�
charge

	
discharge

Li�%�CoO� + nLir + ne% 

             FYvZ¥K B‡j‡UªvW:	
nLir + ne% + C

charge
	

discharge
LinC 

 mvgMÖxK wewµqv:  
 Li

+ 
+ e

- 
+ C   Li2O+ CoO 

  Ifvi PvR© : LiCoO2	→Li
+
+ CoO2  + e

-
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5. w j w _ q v g A v q b e ¨v U v ix i m yw eav  I A m yw eav :  
 m yw eav  :  
 1| wewfbœ AvKvi AvK…wZi cvIqv hvq hv wewfbœ hš¿cvwZ‡Z mvB‡RB wdU nq|  
 2| Ab¨vb¨ e¨vUvix n‡Z nvjKv|  
 3| Ab¨vb¨ Rjxq e¨vUvix n‡Z G‡`i wefe cv_©K¨ AwaK (Db¥y³ mvwK©‡U)| 
 4| †Kvb †g‡gvix cÖfve †bB| 
 5| Ae¨eüZ Ae¯’vq PvR© nviv‡bvi nvi Kg (5-10%) Ab¨vb¨ Kvh©Kvix †ÿ‡Î nvi 30%| 
     6| e¨vUvixi Dcv`vb cwi‡ekMZfv‡e eÜzfvevcb¨|  
  

A m yw eav :  
 1| Pv‡R©i d‡j B‡j‡±ªvjvB‡Ui g‡a¨ RgvU ev‡a hv Avq‡bi cwien‡b evav ‡`q|  
 2| D”P gvÎvq PvR© Kiv Ges ZvcgvÎv e„w×‡Z e¨vUvixi aviKZv nvivq|  
 3| 250c ZvcgvÎvq c~Y© Pv‡R©i d‡j Dfg~LxZv nvivq|  
 4| Avf¨šÍixY †iva †ekx| 
 5| D”P ÿgZvi h‡š¿i †ÿ‡Î GKwU eo e¨vUvix e¨envi Amyweav eis GKvwaK †QvU e¨vUvix e¨envi Ki‡j 

fvj dj cvIqv hvq|  
 6| D”P ZvcgvÎvq G e¨vUvix e¨envi wec`RbK|  
 

 A m yw eav  : ( †j W G w m W †m ‡ j i )  
 1| LyeB fvix I eo AvKv‡ii  
 2| mvaviY Kzjw¤̂K `ÿZv 70%|  
 3| Pv‡R©i mgq AwZwi³ ZvcgvÎv wec`RbK| 
 4| ª̀”Z Pv‡R©i Rb¨ Dchy³ bq|  
 5| B‡j‡±ªvjvBU GKevi XyKv‡j PvwR©Z Ae ’̄vq msiÿY Ki‡Z nq|  
 6| PvR©wenxb Ae ’̄vq `xN©w`b †d‡j ivL‡j mvj‡dmb N‡U| 
 7| PvwR©s Gi mgq H2 I O2 M¨vm Drcbœ nq| 
 

  

 
wkÿ v _©x i K v R 

 

 ‡ m ‡ j i bv g  ‡ m j  w e w µq v  K ¨v _ W I A ¨v ‡ bv W G i bv g  

 wjw_qvg †mj(cÖvBgvix)   

 ‡jK‡jÝ †mj   

 wb‡Kj K¨vWwgqvg 
†mj(‡m‡KÛvix) 
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m v i-m s‡ÿ c  :   

Wªv B ‡ m j : WªvB‡mj n‡”Q GK ai‡Yi we ỳ¨r Drcv`bKvix ivmvqwbK †Kvl hvwKbv ewo‡Z Ges ’̄vbvšÍi‡hvM¨ e¨vUvix 
wnmv‡e cÖvqB e¨eüZ n‡q _v‡K|  Rvgv©b weÁvbx Kvj© Mvmbvi (Carl Gassner) 1886 Lªx: GwU D™¢veb K‡ib| G 
ai‡Yi †Kv‡l Zij B‡j‡±ªvjvB‡Ui cwie‡Z© †có B‡jK‡UªvjvBU e¨eüZ n‡q _v‡K| 
c Öv B g v ix : †h mKj WªvB‡mj‡K ïaygvÎ GKevi e¨envi Kivi ci †d‡j w`‡Z nq A_©vr evievi PvR© Kiv hvq bv 
Zv‡K cÖvBgvix ï®‹ †Kvl e‡j| †hgbÑ j¨vK‡jÝ WªvB‡mj, gviKvwi †mj, wmjfvi A·vBW †mj, wjw_qvg †mj 
BZ¨vw`| 

†m ‡ K Û v ix : †h mKj WªvB‡mj‡K evievi wiPvR© K‡i e¨envi Kiv hvq Zv‡K †m‡KÛvix WªvB‡mj e‡j| †hgb, 
wb‡Kj K¨vWwgqvg †mj, wjw_qvg Avqb †mj, wb‡Kj †gUvj nvBWªvBW †mj BZ¨vw`| 

g v iK v w i ‡ m j : GKwU gviKvwi †mj (gviwKDwiK A·vBW †mj) GKwU ZworivmvqwbK †mj Ges GwU GKwU 
cÖvBgvwi †mj A_©vr GwU‡K wi-PvR© Kiv hvq bv| G e¨vUvix‡Z ÿvixq gva¨‡g gviwKDwK A·vBW I wR¼ 
B‡jK‡Uªv‡Wi g‡a¨ wewµqv N‡U| wWmPvR© Gi mgq G e¨vUvwii †fv‡ëR _v‡K 1.35 †fvë| G e¨vUvwi †evZvg 
AvK…wZi n‡q _v‡K hv Nwo, K¨v‡giv,  K¨vjKz‡jUi G e¨eüZ nq| Ab¨vb¨ hš¿cvwZ‡Z eo AvK…wZi e¨vUvix 
e¨eüZ nq| 

w j w _ qv g A v q b e ¨v U vw i (Lithium-ion-Battary): weÁvbx DBwUsnvg (Whittinghum)me©cÖ_g 1970mv‡j wjw_qvg 
e¨vUvixi cª Í̄ve K‡ib| GwU GKwU †m‡KÛvix †mj| wjw_qvg Aqb e¨vUvixi wZbwU g~j Kvh©Kvix Dcv`vb n‡”Q 
FYvZ¥K B‡jK‡UªvW, abvZ¥K B‡jK‡UªvW Ges B‡jK‡UªvjvBU| abvZ¥K ZworØvi mvaviYZ: 
(conventionally)Kve©b n‡Z ˆZix Kiv nq| abvZ¥K ZworØvi avZe A·vB‡Wi ˆZix Ges B‡jK‡UªvjvBU n‡”Q 
ˆRe ª̀ve‡K ª̀exf~Z wjw_qvg jeY| 
†j W G w m W m Â q x  †K v l (Lead acid accumulat) 
weÁvbx cøv›U (Plant) 1969 Lªx: G †Kvl Avwe¯‹vi K‡ib| G †Kv‡l GKwU cyiæ KvuP cvÎ _v‡K| G cv‡Î 1.15 
Av‡cwÿK ¸iæ‡Z¡i 

42SOH  Gi g‡a¨ K‡qKwU †j‡Wi cvZ mgvšÍivj fv‡e Wyev‡bv _v‡K| eZ©gv‡b wb‡iU cv‡Zi 
cwie‡Z© SvSwii gZ wMÖW cvZ e¨envi Kiv nq| pbO)(PbOOPb 243 + I 

42SOH Gi wgkªb Øviv ˆZix †có 
Øviv Ges FYvZ¥K cv‡Îi SvSivi dvK ¸‡jv †jW g‡bv·vBW (PbO)I 

42SOH  Gi wgkªb Øviv ˆZix †có w`‡q 
c~Y© _v‡K|  

 

 
c v‡ Vv Ë i g~j¨v q b- 5 .7 

 

m wVK  D Ë‡ ii c v‡ k wU K  (√√√√)  wP ý  w`b 
1| †KvbwU gviKvwi A·vBW B‡j‡±ªvjvBU wnmv‡e e¨eüZ nq? 

K) H2SO4  L) Hg
2+                  M) HgSO4  N) NaOH 

 

2 | ï®‹ †Kv‡li ZworPvjK e‡ji gvb KZ? 
K) 1.2                       L) 1.32    M) 1.5  N) 1.77 
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 b ev qb ‡hv M ¨ R¦v jv bx

 
D ‡ Ïk ¨ 

G  c v V  †k‡ l w kÿ v _ x © iv -   

• dz‡qj †mj eY©bv Ki‡Z cvi‡eb|
• dz‡qj †m‡ji MVb e¨vL¨v Ki‡Z cvi‡eb |
• bevqb‡hvM¨ R¡vjvbx m¤ú‡K© aviYv jvf Ki‡Z cvi‡eb|
• evqy we ỳ¨r cøv›U m¤ú‡K© aviYv jvf Ki‡Z cvi‡eb|
• ‡mvjvi cvIqvi cøv›U eY©bv Ki‡Z cvi‡eb|
• ev‡qvM¨vm cøv›U e¨vL¨v Ki‡Z cvi‡eb|
• pH wgUv‡ii mvnv‡h¨ ª̀e‡Yi pH

 

 
g yL ¨ 
kã  

be v q b‡ hv M ¨ R ¡v j v bx , ‡ m Š i w e ỳ¨ r
 

dz‡ q j ‡ m j(Fuelcell) : 

kw³‡Z iƒcvšÍi K‡i| GLv‡b R¡vjvbx wnmv‡e e¨eüZ nq nvB‡Wªv‡Rb M¨vm I wg_vb‡ji mv‡_ Aw·‡Rb 
M¨vm ev evqyi Aw·‡Rb Ges wewµqvi d‡j dz‡qj †m‡ji
†m‡ji mv‡_ mvaviY e¨Uvixi cv_©K¨ GB †h, dy‡qj †m‡j R¦vjvbxi wbiwew”Qbœ mieivn cÖ‡
mvaviY e¨vUvixi imvqwbK ª̀e¨vw` e¨vUvixi g‡a¨B _v‡K Ges imvqwbK wewµqvi gva¨‡g we ỳ¨r Drcv`b K‡i|dz‡qj 
†m‡j hZÿb ch©šÍ R¡vjvbxi wbiwew”Qbœ cÖevn _v‡K ZZÿb ch©šÍ Dnv wbiwew”Qbœ fv‡e we ỳ¨r Drcv`b Ki‡Z 
mÿg|wb‡¤œ GKwU dy‡qj ‡m‡ji wPÎ cÖ̀ vb Ki

 

cvV-5 .8 

R¡vjvbx cÖ‡ek

Ae¨eüZ 
R¡vjvYx

 

ev qb ‡hv M ¨ R¦v jv bx 

dz‡qj †mj eY©bv Ki‡Z cvi‡eb| 
dz‡qj †m‡ji MVb e¨vL¨v Ki‡Z cvi‡eb | 
bevqb‡hvM¨ R¡vjvbx m¤ú‡K© aviYv jvf Ki‡Z cvi‡eb| 
evqy we ỳ¨r cøv›U m¤ú‡K© aviYv jvf Ki‡Z cvi‡eb| 
‡mvjvi cvIqvi cøv›U eY©bv Ki‡Z cvi‡eb| 
ev‡qvM¨vm cøv›U e¨vL¨v Ki‡Z cvi‡eb| 

pH  wbY©q Ki‡Z cvi‡eb| 

be v q b‡ hv M ¨ R ¡v j v bx , ‡ m Š i w e ỳ¨ r , e v ‡ q v M¨v m, dz‡ q j  †m j  B Z ¨v w `| 

(Fuelcell) : dy‡qj‡mjGgb GKwU cÖhyw³ †hwU R¡vjvYxi imvqwbK kw
cvšÍi K‡i| GLv‡b R¡vjvbx wnmv‡e e¨eüZ nq nvB‡Wªv‡Rb M¨vm I wg_vb‡ji mv‡_ Aw·‡Rb 

wewµqvi d‡j dz‡qj †m‡ji imvqwbK kw³ ‰e ỳ¨wZK kw³‡Z iƒcvšÍwiZ nq|dz‡qj 
†m‡ji mv‡_ mvaviY e¨Uvixi cv_©K¨ GB †h, dy‡qj †m‡j R¦vjvbxi wbiwew”Qbœ mieivn cÖ‡qvRb nq| Ab¨w`‡K 

w` e¨vUvixi g‡a¨B _v‡K Ges imvqwbK wewµqvi gva¨‡g we ỳ¨r Drcv`b K‡i|dz‡qj 
†m‡j hZÿb ch©šÍ R¡vjvbxi wbiwew”Qbœ cÖevn _v‡K ZZÿb ch©šÍ Dnv wbiwew”Qbœ fv‡e we ỳ¨r Drcv`b Ki‡Z 
mÿg|wb‡¤œ GKwU dy‡qj ‡m‡ji wPÎ cÖ̀ vb Kiv n‡jv| 

 

wPÎ: dz‡qj †mj 

‰e ỳ¨wZK  cÖevn 

R¡vjvbx cÖ‡ek evqy  cÖ‡ek 

Ae¨eüZ 
R¡vjvYx 

A¨v‡bvW B‡jK‡UªvjvBU 

Ae¨eüZ evq~  

K¨v‡_vW 

c„ôv-228 

†hwU R¡vjvYxi imvqwbK kw³‡K ˆe ỳ¨wZK 
cvšÍi K‡i| GLv‡b R¡vjvbx wnmv‡e e¨eüZ nq nvB‡Wªv‡Rb M¨vm I wg_vb‡ji mv‡_ Aw·‡Rb 

‡Z iƒcvšÍwiZ nq|dz‡qj 
qvRb nq| Ab¨w`‡K 

w` e¨vUvixi g‡a¨B _v‡K Ges imvqwbK wewµqvi gva¨‡g we ỳ¨r Drcv`b K‡i|dz‡qj 
†m‡j hZÿb ch©šÍ R¡vjvbxi wbiwew”Qbœ cÖevn _v‡K ZZÿb ch©šÍ Dnv wbiwew”Qbœ fv‡e we ỳ¨r Drcv`b Ki‡Z 
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dz‡ q j  †m ‡ j i MV b :  GKwU dz‡qj †m‡ji cÖv_wgK Dcv`vb n‡”Q Avqb cwievnbKvix Zwor-we‡køl¨, K¨v‡_vW I 
A¨v‡bvW|  

H2 dz‡ q j  †m ‡ j i w e w µq v  
A¨v‡bvW: −+ +→ 4e4H2H2  

K¨v‡_vW: O2H4H4eO 22 →++ +  

 O(c)H(g)O2H 222 →+  

 OH2H2eO
2

1
22 →++ +  

R¡vjvbx cª_‡g A¨v‡bv‡W cª‡ek K‡i Ges RvwiZ nq| Rvi‡Yi gva¨‡g Drcbœ B‡jKUªb A¨v‡bvW n‡Z evB‡ii 
mvwK©‡Ui ga¨ w`‡q B‡jKwUªK h‡š¿ cÖ‡ek K‡i| †mLvb n‡Z B‡jKUªb K¨v‡_vW cÖ‡ek K‡i, GLv‡b RviK weRvwiZ 
nq| K¨v‡_vW I  A¨v‡bvW DfqwU‡Z GKwU K‡i cÖfveK (Catalyst)  i‡q‡Q hviv wewµqvi MwZ‡K ª̀æZZi K‡i| 
B‡jK‡UªvjvBU R¡vjvbx I Rvi‡Ki wgkª‡Y evav `vb K‡i hv‡Z mivmwi `nb NU‡Z bv cv‡i| hvi d‡j wegy³ 
B‡jKUªb evwn‡ii mvwK‡©Ui gva¨‡g K¨v‡_v‡W †h‡Z eva¨ nq Ges Avqb mg~n B‡jK‡UªvjvB‡Ui ga¨w`‡q K¨v‡_v‡W 
Mgb K‡i| K¨v‡_vW 

2O  ,H+

 I B‡jKUªb hy³ n‡q cvwb Drcbœ K‡i|  dz‡qj †mj A‡bKUv mvaviY e¨vUvixi gZ| 
GwU‡Z K¨v‡_vW I B‡jK‡U&ªvjvBU i‡q‡Q Ges ˆe ỳ¨wZK kw³ †mj wewµqvi gva¨‡g Drcbœ nq| GLv‡b wewµqK 
evwni n‡Z mieivn Kiv nq, hZÿb ch©šÍ evwni n‡Z dz‡qj mieivn Kiv nq ZZÿY GwU we ỳ¨r mieivn K‡i|  

 

1. H dz‡ q j  †m ‡ j i m yw eav  :  
1| wbgœ ZvcgvÎvq D”P `ÿZv AwR©Z nq|  
2| cwi‡e‡ki mv‡_ mvgÄm¨c~Y©|  
3| bevqb‡hvM¨ R¡vjvbx|  
4| GwU kã ~̀lY ˆZix K‡i bv| 
5| GB †m‡ji eR©̈  cvwb|  

2 . dz‡ q j  †m ‡ j i c ÖK v i‡ f ` : dz‡qj †m‡j e¨eüZ B‡jK‡UªvjvB‡Ui Dci wbf©i K‡i dz‡qj †mj‡K 6 fv‡M fvM 
K‡i n‡q‡Q| 

(i) cwjgvi B‡jK‡UªvjvBU †g‡g‡eªb (PEMFC)dz‡qj †mj 
(ii) mivmwi wg_vbj dz‡qj †mj ( DMFC )  
(iii) ÿvixq dz‡qj †mj ( AFC)  
(iv) dmdivm GwmW dz‡qj †mj (PAFC)  
(v) MwjZ Kve©‡bU dz‡qj ‡mj (MCFC)  
(vi) KwVb A·vBW dz‡qj †mj (SOFC)  

3 . dz‡ q j  †m ‡ j i K ¨v ‡ _ v W, A ¨ v ‡ bv W I  dz‡ q j : ‡ewki fvM dz‡qj †m‡j dz‡qj wnmv‡e e¨eüZ nq 
2H I 

2O M¨vm| 
Zv‡e B`vwbs Kv‡j wewfbœ cÖKvi dz‡qj †mj Avwe¯‹„Z nIqvq dy‡q‡j cwieZ©b G‡m‡Q| †hgb, wg_vbj OH)(CH3

Kve©b g‡bv·vBW (CO) wg‡_b 
4CH BZ¨vw` I dz‡qj wnmv‡e e¨eüZ n‡”Q| dz‡q‡ji ZviZ‡g¨i Kvi‡Y †m‡ji 

ZworØvi Gi g‡a¨I cwieZ©b N‡U‡Q| †hgb mwjW A·vBW dz‡qj †m‡j (SOFC) G YsZNi− (BwiwUªqvg 
÷ªbwmqvg Rvi‡Kvwbqvg) K¨v‡_vW wnmv‡e e¨eüZ nq| Avevi ( PEMFC) G Kve©b cøvwUbvg b¨v‡bv cvwU‡Kj 
K¨v‡_vW I A¨v‡bvW Dfq wnmv‡eB e¨eüZ nq| Avevi DMFC G A¨v‡bvW wnmv‡e e¨eüZ nq PtRu A¨vjq|  
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be v q b‡ hv M ¨ R v ¦v j v bx  : bevqb‡hvM¨ R¡vjvbx ej‡Z ‡m mg Í̄
m~h©ik¥x, e„wó, cvwb, † ª̄vZ, ‡XD Ges f~
R¦vjvbx BZ¨vw` bevqb‡hvM¨v R¡vjvbx n‡Z we ỳ¨r Drcv`b K‡i _v‡K|
e v q y w e ỳ¨r : evqy we ỳ¨r g~jZ evZv‡mi cÖevn‡
i~cvšÍi Kiv‡K eySvq| evqywe ỳ¨r wRevk¥ R¦vjvbxi weKí Ges bevqb‡hvM¨ R¦vjvbx wnmv‡e eZ©gv‡
K‡i wb‡q‡Q| KviY GwU cwiPvjbvq †Kvb MÖxb nvDR M¨vm wb:m
bevqb‡hvM¨ R¡vjvbxi g‡a¨ me‡P‡q Kg cwi‡ek ~̀lY
evqywe ỳ¨r me©cÖ_g Drcvw`Z nq 1887 mv‡ji RyjvB gv‡m ¯‹Uj¨v‡Ûi Mø
†Rgm weø_ Gi gva¨‡g| 
e v q yw g j : evqywgj‡K ˆe ỳ¨wZK cvLvi D‡ëv c×wZ wnmv‡e eY©bv Kiv hvq| ‰e`
jvwM‡q evqy cÖev‡ni m„wó K‡i Ab¨ w`‡K evqywgj evqy cÖevn‡K Kv‡R jwM‡q we ỳ¨r Drcbœ K‡i|A‡bK¸‡jv 
evqywgj‡K GK‡Î e¨envi K‡i A‡bK mgq we ỳ¨r Drcv`‡b e¨envi Kiv nq G‡`i‡K evqy dvg© e‡j|
evqywgj ỳÕai‡Yi n‡Z cv‡i: 
1| m g Z j  A ÿ x q (horizontal axis) : mPivPi †h evqywgj †`Lv hvq|

 

2| Dj ¤̂ A ÿ x q (vertical axis) : GwU wWg wg

 

wb‡P GKwU mgZj-Aÿxq evqywg‡ji wPÎ †`qv nj:

e v q yw g ‡ j i hv w š ¿K  Dc v `v b   
K) †eøW ev cvLv, hv evqy kw³‡K AveZ©b kw
L) WªvBf †UªBb, hv wMqvi e· I we ỳ¨r †Rbv‡iUi‡K mshy
M) UvDqvi hv cvLv I WªvBf †UªBb‡K mn‡hvwMZv K‡i|

 

: bevqb‡hvM¨ R¡vjvbx ej‡Z ‡m mg Í̄ R¡vjvbx‡K eySvq hvnv cÖvK…wZK Drm †hgb, evZvm, 
‡XD Ges f~-Zvc n‡Z Drcv`b Kiv nq| †mvjvi c¨v‡bj, evqywgj, Rjwe ỳr , ˆRe 

R¦vjvbx BZ¨vw` bevqb‡hvM¨v R¡vjvbx n‡Z we ỳ¨r Drcv`b K‡i _v‡K| 
evqy we ỳ¨r g~jZ evZv‡mi cÖevn‡K evqy-UvievB‡bi ga¨w`‡q cÖevwnZ K‡i hvwš¿K kw

i Kiv‡K eySvq| evqywe ỳ¨r wRevk¥ R¦vjvbxi weKí Ges bevqb‡hvM¨ R¦vjvbx wnmv‡e eZ©gv‡
iPvjbvq †Kvb MÖxb nvDR M¨vm wb:miY K‡i bv Ges Aí ’̄vb `Lj K‡i| 

g‡a¨ me‡P‡q Kg cwi‡ek ~̀lY NUvq| 
887 mv‡ji RyjvB gv‡m ¯‹Uj¨v‡Ûi Møvm‡Mv‡Z, GbWvimb K‡j‡Ri weÁvbx cÖ: 

¨wZK cvLvi D‡ëv c×wZ wnmv‡e eY©bv Kiv hvq| ‰e ỳ¨wZK cvLv we ỳ¨r kw
jvwM‡q evqy cÖev‡ni m„wó K‡i Ab¨ w`‡K evqywgj evqy cÖevn‡K Kv‡R jwM‡q we ỳ¨r Drcbœ K‡i|A‡bK¸‡jv 
evqywgj‡K GK‡Î e¨envi K‡i A‡bK mgq we ỳ¨r Drcv`‡b e¨envi Kiv nq G‡`i‡K evqy dvg© e‡j|

mPivPi †h evqywgj †`Lv hvq| 

GwU wWg wgkªYKvix h‡š¿i b¨vq| 

xq evqywg‡ji wPÎ †`qv nj: 

‡K AveZ©b kw³‡Z iƒcvšÍwiZ K‡i| 
wMqvi e· I we ỳ¨r †Rbv‡iUi‡K mshy³ K‡i| 

M) UvDqvi hv cvLv I WªvBf †UªBb‡K mn‡hvwMZv K‡i| 

c„ôv-230 

R¡vjvbx‡K eySvq hvnv cÖvK…wZK Drm †hgb, evZvm, 
Zvc n‡Z Drcv`b Kiv nq| †mvjvi c¨v‡bj, evqywgj, Rjwe ỳr , ˆRe 

UvievB‡bi ga¨w`‡q cÖevwnZ K‡i hvwš¿K kw³‡K we ỳ¨r kw³‡Z 
i Kiv‡K eySvq| evqywe ỳ¨r wRevk¥ R¦vjvbxi weKí Ges bevqb‡hvM¨ R¦vjvbx wnmv‡e eZ©gv‡b we‡kl ’̄vb `Lj 

iY K‡i bv Ges Aí ’̄vb `Lj K‡i| GwU Ab¨vb¨ 

bWvimb K‡j‡Ri weÁvbx cÖ: 

ZK cvLv we ỳ¨r kw³‡K Kv‡R 
jvwM‡q evqy cÖev‡ni m„wó K‡i Ab¨ w`‡K evqywgj evqy cÖevn‡K Kv‡R jwM‡q we ỳ¨r Drcbœ K‡i|A‡bK¸‡jv 
evqywgj‡K GK‡Î e¨envi K‡i A‡bK mgq we ỳ¨r Drcv`‡b e¨envi Kiv nq G‡`i‡K evqy dvg© e‡j| 

 

 

 



 

BDwbU cuvP 

†m v j v i c v Iq v i : cÖ_g †mŠi kw³ e¨envi K‡ib weÁvbx Pvj© wd«U&m 
iƒcvšÍi‡K ‡mŠi we ỳ¨r e‡j| GwU mivmwi d‡Uv‡fvëvBK †m‡ji gva¨‡g n‡Z 
†mŠikw³ wnmv‡e e¨en„Z  n‡Z cv‡i †jÝ A_ev Avqbv e¨env‡ii gva¨‡g| ‡hL‡b GKwU e„nr AÂ‡ji m~h©iwk¥‡K 
AwZ Aí RvqMvq ‡dvKvm Kivi gva¨‡g DËvc ‰Zix Kiv nq| d‡Uv‡
wb:miY NUvq Ges we ỳ¨r Drcbœ K‡i|
†mŠi kw³ 2050 mv‡j GKwU me©vwaK bevqb‡hvM¨ R¦vjvbx  Avwef©~Z n‡e hvi †ekxi fvM ’̄vcb Kiv n‡e Pvqbv I 
fvi‡Z| cÖ_g w`‡K GwUi e¨envi g~jZ K¨vjKz‡jUi, Nwo
we ỳ¨‡Zi Drm wnmv‡e e¨eüZ n‡Zv| wKš‘ eZ©gv‡b †mvjvi c¨v‡b‡ji `vg n«vm cvIqvq GwUi e¨envi e¨vcK e„w× 
†c‡q‡Q| hv‡Z jÿ jÿ †mvjvi c¨v‡bj Gi gva¨‡g RvZxq MÖx‡WI we ỳ¨r mieivn Kiv n‡”Q| jbwRqvb W¨vg
(Longyangxia Dam) †mvjvi cvK© Gi g‡a¨ Ab¨Zg hv KyBbnvB

d‡ U v ‡ fv ë v w q K  w m ‡ ÷ g: G wm‡÷‡g Qv‡`i Dc‡i A_ev gvwUi Dc‡i †d«g ‰Zixi gva¨‡g †mvjvi 
nq| G †mvjvi c¨v‡bj m~h©v‡jv‡K mivmwi we ỳ¨r kw
d‡UvBwgkb B‡d‡± (photoemmission effect)

Rvg©vb D‡ÏvrZv Avi‡bó Iqvb©vi fb wm‡
Abyaveb K‡ib| †mvjvi †mj cÖ_gZ ‰Zix n‡Zv Kcvi A·vBW
BZ¨vw` w`‡q †h¸‡jvi `ÿZv wQj LyeB Kg| weÁvbx wRivì wcqvimb, K¨vjwfb dzjvi Ges †Wwij P¨vwcb
Pearson, Calvin Fuller and Daryl Chapi

4.5-6%| d‡Uv‡fvëvwqK †m‡j wW.wm Kv‡i›U Drcbœ nq| wKš
G.wm (alternating current) GRb¨ eûms
Dc‡hvMx Kiv nq| 

K b‡ m b‡ U ª‡ U W †m v j v i c v Iq v i : GwU‡K Kb‡mb‡Uª‡UW †mvjvi _vigvj
(concentrating) cÖhyw³ e¨eüZ n‡q _v‡K| Gig‡a¨ me©vwaK e¨eüZ cÖhyw
mij‰iwLK †d«m‡bj cÖwZdjK, ÷xwjs wWm Ges †mvjvi 
m~h©v‡jv‡Ki mvnv‡h¨ DËß Kiv nq Ges Dnv‡K we
Drcv`‡b mÿg| wb‡P GKwU Dce„ËvKvi Uªvd MvpxKiY cÖhyw

Dc e „Ë v K v i U ªv d : GwU mij‰iwLK Dce„ËvKvi cÖwZdjK wb‡q MwVZ nq hv m~h©̈ v‡jv
K‡i Dnvi ‡dvKvm ~̀iZ¡ eivei Aew ’̄Z mij ‰iwLK MÖvnK b‡j †d‡j|

 

e¨envi K‡ib weÁvbx Pvj© wd«U&m 1880 mv‡j|m~‡h©̈ i Av‡jv
i‡K ‡mŠi we ỳ¨r e‡j| GwU mivmwi d‡Uv‡fvëvBK †m‡ji gva¨‡g n‡Z cv‡i A_ev c‡iv

wnmv‡e e¨en„Z  n‡Z cv‡i †jÝ A_ev Avqbv e¨env‡ii gva¨‡g| ‡hL‡b GKwU e„nr AÂ‡ji m~h©iwk¥‡K 
gva¨‡g DËvc ‰Zix Kiv nq| d‡Uv‡fvëvwqK †mj m~h©¨v‡jv‡Ki gva¨‡g B‡jKUª‡bi 

iY NUvq Ges we ỳ¨r Drcbœ K‡i| AvšÍR©vwZK kw³ G‡RwÝ 2014 mv‡j GKwU cÖ‡R‡±i gva¨‡g †`wL‡q‡Q †h 
waK bevqb‡hvM¨ R¦vjvbx  Avwef©~Z n‡e hvi †ekxi fvM ’̄vcb Kiv n‡e Pvqbv I 

`‡K GwUi e¨envi g~jZ K¨vjKz‡jUi, Nwo, †QvU B‡jKUªwbK mvgMªx‡Z Ges cÖZ¨
wKš‘ eZ©gv‡b †mvjvi c¨v‡b‡ji `vg n«vm cvIqvq GwUi e¨envi e¨vcK e„w× 

†mvjvi c¨v‡bj Gi gva¨‡g RvZxq MÖx‡WI we ỳ¨r mieivn Kiv n‡”Q| jbwRqvb W¨vg
†mvjvi cvK© Gi g‡a¨ Ab¨Zg hv KyBbnvB (Qinghai) Pvqbvq Aew ’̄Z|  

G wm‡÷‡g Qv‡`i Dc‡i A_ev gvwUi Dc‡i †d«g ‰Zixi gva¨‡g †mvjvi 
G †mvjvi c¨v‡bj m~h©v‡jv‡K mivmwi we ỳ¨r kw³‡Z iƒcvšÍwiZ K‡i| †mvjvi †mj  Ggb GKwU cÖhyw

(photoemmission effect) Gi gva¨‡g m~h©v‡jvK‡K we ỳ¨r-G iƒcvšÍwiZ K‡i|

Zv Avi‡bó Iqvb©vi fb wm‡gÝ (Ernst Werner von Siemens) me©cÖ_g †mvjvi cvIqv‡ii ¸iæZ¡ 
†mj cÖ_gZ ‰Zix n‡Zv Kcvi A·vBW w`‡q ciewZ©‡Z wmjfvi †mwjbvBW, †mwjwbqvg 

BZ¨vw` w`‡q †h¸‡jvi `ÿZv wQj LyeB Kg| weÁvbx wRivì wcqvimb, K¨vjwfb dzjvi Ges †Wwij P¨vwcb
and Daryl Chapin) eZ©gv‡b e¨eüZ wmwjKb †mvjvi †mj Avwe¯‹vi K‡ib hvi `

6%| d‡Uv‡fvëvwqK †m‡j wW.wm Kv‡i›U Drcbœ nq| wKšÍy ev Í̄weK e¨env‡ii Rb¨ cÖ‡qvRb nq wbw ©̀ó †fv‡ëi 
) GRb¨ eûmsL¨K †mvjvi‡mj‡K AvšÍms‡hv‡Mi gva¨‡g BbfvU©vi Gi gva¨‡g e¨envi

GwU‡K Kb‡mb‡Uª‡UW †mvjvi _vigvjI ejv n‡q _v‡K| wewfbœ ai‡Yi MvpxKiY 
e¨eüZ n‡q _v‡K| Gig‡a¨ me©vwaK e¨eüZ cÖhyw³ n‡”Q Dce„ËvKvi Uªvd, 

mij‰iwLK †d«m‡bj cÖwZdjK, ÷xwjs wWm Ges †mvjvi cvIqvi UvDqvi| G wm‡÷‡g Kvh©Kix Zij‡
m~h©v‡jv‡Ki mvnv‡h¨ DËß Kiv nq Ges Dnv‡K we ỳ¨r Drcv`‡b e¨envi Kiv nq| ZvcaviY `ÿ

g| wb‡P GKwU Dce„ËvKvi Uªvd MvpxKiY cÖhyw³i eY©bv I wPÎ cÖ̀ vb Kiv n‡jv: 

Dce„ËvKvi cÖwZdjK wb‡q MwVZ nq hv m~h©̈ v‡jvK‡K cÖwZdj‡bi gva¨‡g NwbfzZ 
ei Aew ’̄Z mij ‰iwLK MÖvnK b‡j †d‡j| 

imvqb 2q cÎ 

c„ôv-231 

m~‡h©̈ i Av‡jv we ỳ¨r kw³‡Z 
cv‡i A_ev c‡ivÿfv‡e MvpxK…Z 

wnmv‡e e¨en„Z  n‡Z cv‡i †jÝ A_ev Avqbv e¨env‡ii gva¨‡g| ‡hL‡b GKwU e„nr AÂ‡ji m~h©iwk¥‡K 
©¨v‡jv‡Ki gva¨‡g B‡jKUª‡bi 

2014 mv‡j GKwU cÖ‡R‡±i gva¨‡g †`wL‡q‡Q †h 
waK bevqb‡hvM¨ R¦vjvbx  Avwef©~Z n‡e hvi †ekxi fvM ’̄vcb Kiv n‡e Pvqbv I 

QvU B‡jKUªwbK mvgMªx‡Z Ges cÖZ¨šÍ AÂ‡ji N‡i 
wKš‘ eZ©gv‡b †mvjvi c¨v‡b‡ji `vg n«vm cvIqvq GwUi e¨envi e¨vcK e„w× 

†mvjvi c¨v‡bj Gi gva¨‡g RvZxq MÖx‡WI we ỳ¨r mieivn Kiv n‡”Q| jbwRqvb W¨vg 
 

G wm‡÷‡g Qv‡`i Dc‡i A_ev gvwUi Dc‡i †d«g ‰Zixi gva¨‡g †mvjvi c¨v‡bj ’̄vcb Kiv 
mvjvi †mj  Ggb GKwU cÖhyw³ hv 

wiZ K‡i| 

 
me©cÖ_g †mvjvi cvIqv‡ii ¸iæZ¡ 

w`‡q ciewZ©‡Z wmjfvi †mwjbvBW, †mwjwbqvg 
BZ¨vw` w`‡q †h¸‡jvi `ÿZv wQj LyeB Kg| weÁvbx wRivì wcqvimb, K¨vjwfb dzjvi Ges †Wwij P¨vwcb (Gerald 

eZ©gv‡b e¨eüZ wmwjKb †mvjvi †mj Avwe¯‹vi K‡ib hvi `ÿZv 
weK e¨env‡ii Rb¨ cÖ‡qvRb nq wbw ©̀ó †fv‡ëi 

ms‡hv‡Mi gva¨‡g BbfvU©vi Gi gva¨‡g e¨envi 

I ejv n‡q _v‡K| wewfbœ ai‡Yi MvpxKiY 
n‡”Q Dce„ËvKvi Uªvd, Kgc¨v± 

i UvDqvi| G wm‡÷‡g Kvh©Kix Zij‡K MvpxK…Z 
aviY `ÿZv 24 N›Uv we ỳ¨r 

‡K cÖwZdj‡bi gva¨‡g NwbfzZ 



GBPGmwm †cÖvMÖvg 

BDwbU cuvP 

cÖwZdjK My‡jv Ggbfv‡e ˆZix Kiv nq hv‡Z mvivw`‡bi m~‡h©i Av‡jv memgqB Dnvi †K‡› ª̀ Aew ’̄Z Mª
g‡a¨ Nwbf~Z n‡q AvcwZZ nq|G c×wZi wm‡÷‡g me©‡c
K¨vwj‡d©vwbqv I ‡bfv`v‡Z †`Lv hvq| 

e v ‡ q v M¨v m c øv › U : ev‡qvM¨vmg~jZ wewfbœ M¨
nvB‡Wªv‡Rb, ev‡qvM¨vm BZ¨vw` wgwkÖZ Ae ’̄vq 

Kve©b

nv&B‡Wªv‡Rb mvjdvBW

ev‡qvM¨vm cøv›U GKwU Ab¨Zg bevqb‡hvM¨ R¦vj
e¨e ’̄v †m mKj ’̄v‡b G c×wZ e¨envi Kivi Dc
Drcv`b m¤¢e| Gai‡Yi we ỳ¨r Drcv`b 
A¯̂v ’̄¨Ki weavq Avgv‡`i †`‡k GwU GLbI RbwcÖq n‡q DV‡Z cv‡iwb| wKš‘ Dchy
G ai‡Yi cøv›U Lye ZvovZvwo RbwcÖqZv cv‡e hw`I Lye AímsLK 
†`‡L‡Q|Gai‡Yi cøv‡›U wZb ai‡Yi myweav cvIqv hvq| †hgb eR©̈  
K‡¤úv÷ mvi Drcv`b|eZ©gv‡b DbœZ‡`‡kI G M¨vm‡K weï× K‡i
R¦vjvbx wnm‡e e¨envi Kiv n‡”Q|Avi G M¨vm we ỳ¨r Drcv`‡b e¨envi Kiv n‡”Q|wb‡¤œ ev‡qvM¨vm 
cÖYvjx †`Lv‡bv n‡jv: 
  

 

fv‡e ˆZix Kiv nq hv‡Z mvivw`‡bi m~‡h©i Av‡jv memgqB Dnvi †K‡› ª̀ Aew ’̄Z Mª
Z nq|G c×wZi wm‡÷‡g me©‡cÿv Kg f~wg e¨eüZ nq|G ai‡bi we ỳ¨r Drcv`b 

 

g~jZ wewfbœ M¨v‡mi wgkªY| hv‡Z wg‡_b, Kve©b WvBA·vBW, nvB‡Wªv‡Rb mvjdvBW
BZ¨vw` wgwkÖZ Ae ’̄vq _v‡K| M¨vm wgkÖ‡b Dcv`v‡bi m¤¢ve¨ kZKiv nvi wb¤œiƒc:

 D cv `v b d i g~jv   % 

wg‡_b CH@ 50–75 

Kve©bWvBA·vBW CO� 25–50 

bv&B‡Uªv‡Rb N� 0–10 

nvB‡Wªv‡Rb H� 0–1 

nv&B‡Wªv‡Rb mvjdvBW H�S 0–3 

Aw·‡Rb O� 0–0.5 

v›U GKwU Ab¨Zg bevqb‡hvM¨ R¦vjvbx Drcv`b c×wZ| †h me ’̄v‡b Nb emwZ Ges Abybœ
e¨e ’̄v †m mKj ’̄v‡b G c×wZ e¨envi Kivi Dc‡hvMx| ‰Re eR©, wkíeR©, †cŠi eR©̈  n‡ZI Gai‡Yi we ỳ¨r 
Drcv`b m¤¢e| Gai‡Yi we ỳ¨r Drcv`b cøv›U Avgv‡`i †`‡ki Rb¨ LyeB Dc‡hvMx| G ai‡bi cøvÈ e¨e ’̄vcbv GKUz 

Ki weavq Avgv‡`i †`‡k GwU GLbI RbwcÖq n‡q DV‡Z cv‡iwb| wKš‘ Dchy³ †UªBwbs Gi e¨e ’̄v Kiv †M‡j 
v›U Lye ZvovZvwo RbwcÖqZv cv‡e hw`I Lye AímsLK cøv›U cÖZ¨šÍ AÂ‡j mdjZvi gyL 

wZb ai‡Yi myweav cvIqv hvq| †hgb eR©̈  e¨e ’̄vcbv, RvjvbxM¨vm I we ỳ¨r Drcv`b Ges 
gv‡b DbœZ‡`‡kI G M¨vm‡K weï× K‡i wm.Gb.wR. wnmv‡e Mvox I Ab¨vb¨ UªvÝ‡cv‡U© 

R¦vjvbx wnm‡e e¨envi Kiv n‡”Q|Avi G M¨vm we ỳ¨r Drcv`‡b e¨envi Kiv n‡”Q|wb‡¤œ ev‡qvM¨vm 

c„ôv-232 

 
fv‡e ˆZix Kiv nq hv‡Z mvivw`‡bi m~‡h©i Av‡jv memgqB Dnvi †K‡› ª̀ Aew ’̄Z MªvnK b‡ji 

v Kg f~wg e¨eüZ nq|G ai‡bi we ỳ¨r Drcv`b cøv›U 

WvBA·vBW, nvB‡Wªv‡Rb mvjdvBW,  
_v‡K| M¨vm wgkÖ‡b Dcv`v‡bi m¤¢ve¨ kZKiv nvi wb¤œiƒc: 

×wZ| †h me ’̄v‡b Nb emwZ Ges AbybœZ †hvMv‡hvM 
n‡ZI Gai‡Yi we ỳ¨r 
cøvÈ e¨e ’̄vcbv GKUz 

†UªBwbs Gi e¨e ’̄v Kiv †M‡j 
AÂ‡j mdjZvi gyL 

e¨e ’̄vcbv, RvjvbxM¨vm I we ỳ¨r Drcv`b Ges 
vox I Ab¨vb¨ UªvÝ‡cv‡U© 

R¦vjvbx wnm‡e e¨envi Kiv n‡”Q|Avi G M¨vm we ỳ¨r Drcv`‡b e¨envi Kiv n‡”Q|wb‡¤œ ev‡qvM¨vm cøv‡›Ui MVb 



imvqb 2q cÎ 
 

BDwbU cuvP  c„ôv-233 

e v ‡ q v M¨v m c øv › U  G i MV b:  

 

Gai‡Yi U¨vs‡K GKwU M¤̂y‡Ri gZ cvÎ _v‡K hvi wb‡Pi Ask‡K WvB‡Róvi e‡j Ges Dc‡ii Ask‡K e‡j M¨vm 
†÷v‡iR| wgkÖY U¨vs‡K †Mvei ev †Mvevw`i gjg~Î GgbwK gvby‡li gjg~Î cvwbi mv‡_ fvjfv‡e wgwkÖZ K‡i Bb‡jU 
‡WªBb Gi gva¨‡g WvB‡Róv‡i cvVv‡bv nq †hLv‡b RxevYyi gva¨‡g wewµqvi Øviv wg‡_b I Ab¨vb¨ M¨vm Drcbœ n‡q 
M¤̂yR AvK…wZi M¨vm †÷v‡iR As‡k Rgv nq| Gi Dc‡ii As‡k GKwU bj hy³ _v‡K hvi gva¨‡g M¨vm wewfbœ h‡š¿ 
cvVv‡bv nq| GB b‡j M¨vm cÖevn wbqš¿‡bi Rb¨ GKwU fvj¦ jvMv‡bv _v‡K| †Mvei ev gjg~‡Îi wgkÖb AvDU‡jU 
†WªBb Gi gva¨‡g †ei n‡q Av‡m hv ciewZ©‡Z K‡¤úv÷ mvi wnmv‡e e¨eüZ n‡q _v‡K| 

e v ‡ q v  M¨v mc øv ‡ › U i m yw eav  A m yw eav :  
m yw eav : 

1) GwU ỳlbgy³ bevqb‡hvM¨ R¡vjvbx mieivn K‡i| 
2 ) GwU R¡vjvbx KvV msMÖ‡ni Kó n‡Z gyw³ †`q| 
3 ) ivbœv N‡ii ayqv I gqjv n‡Z gyw³ †`q| 
4 ) GwU †_‡K evBcÖWv± wnmv‡e ‰Re mvi cvIqv hvq hv cwi‡ek evÜe I km¨ Drcv`b e¨q Kwg‡q †`q|  
5) eR© e¨e¯’vcbvq mnvqZvi gva¨‡g cwi‡ek ¯̂v¯’̈ Ki iv‡L| 
6) we ỳ¨r Drcv`‡b e¨envi Kiv hvq hv‡Z ỳM©g AÂ‡j we ỳ¨r Pvwn`v †gUvq| 
7) ‡h †Kvb cPbkxj e ‘̄ G‡Z wdW wnmv‡e e¨envi Kiv hvq d‡j cwi‡e‡k ~̀M©Ü Qovq bv| 

A m yw eav: 
1) c×wZMZfv‡e GwU A¯̂v ’̄̈ Ki| 
2) Drcv`b `ÿZv evov‡bv KóKi| 
3) GwUi wgkª†Y wKQz ÿqKi Dcv`vb _v‡K hv e¨envh© avZe h‡š¿ ÿwZ K‡i| 
4) GwU me RvqMvq ’̄vcb Kiv hvq bv| 
5) GwU me RvqMvq ’̄vcb Kiv hvq bv 

pH w g U v ‡ i i m v n v ‡ h¨ ª̀e ‡ Y i  pH w bY ©q  ‡ K Š kj  :  pH wgUv‡ii mvnv‡h¨ ª̀e‡Yi pH wbY©‡qi Rb¨ cixÿYxq ª̀e‡Y 
GKwU GKwU †cÖve‡Wvev‡bv nq| G‡Z pH wgUv‡ii †¯‹j n‡Z mswkøó ª̀e‡Yi pH gvb mivmwi cvIqv hvq| pH 
wgUv‡ii †cÖvewU g~jZ GKwU H B‡jK‡UªvW I Ab¨ GKwU wb‡ ©̀kK B‡jK‡Uªv‡Wi †mj| nvB‡Wªv‡Rb B‡jK‡UªvW ª̀e‡Y 
Dcw ’̄Z H+ Avq‡bi cwigv‡Yi Dci wbf©i K‡i †h wefe Drcbœ K‡i Dnv wb‡ ©̀kK B‡jK‡Uªv‡Wi ga¨‡g cwigvc 
Kiv nq| Drcbœ wefe cv_©K¨ pH G iƒcvšÍwiZ K‡i pH wgUv‡i cÖ̀ wk©Z nq|  
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pH c w ig v ‡ c i c ×w Z  
ª̀e‡Yi pH cwigvc wbgœwjwLZ K‡qKwU av‡c m¤úbœ Kiv nq- 

1| K ¨v w j ‡ e ªkb : pH wgUv‡ii mvnv‡h¨ mwVK pH gvb wbY©‡qi Rb¨ 
cª_‡g B‡j‡UªvW‡K K¨vwj‡eªkb K‡i wb‡Z nq| cÖ_‡g †cÖve ( )Probe

wU‡K cvwZZ cvwb‡Z ay‡q wb‡q R¨v‡K wUmy †ccviw`‡q gy‡Q wb‡Z 
n‡e| pH wgUv‡ii †cÖvewU‡K weKv‡ii ª̀e‡Y Wywe‡q myBP Ab Ki‡Z 
n‡e| G‡Z h‡š¿ pH gvb 4†`Lv‡e| hw` bv †`Lvq Z‡e K¨vwj‡eªkb 
be-1 Øviv Dnvi gvb pH-4 4evbv‡Z n‡e| Gici †cÖvewU‡K ª̀eY 
n‡Z DwV‡q cybivq cwZZ cvwb Øviv ay‡q wb‡q wUmy †ccvi w`‡q gy‡Q 
pH-10 Gi weKv‡ii ª̀e‡Y Wyev‡Z n‡e| G‡Z h‡š¿ w ’̄i pH †`Lv‡e| 
hw` pH bv †`Lvq Z‡e K¨vwj‡eªkb be-2 Øviv Gi pH gvb 10 G 
Avb‡Z n‡e| 

2 | ‡ aŠ Z K i b : K¨vwi‡eªkb Kivi ci †cÖvewU‡K †aŠZ cwZZ cvwb 
Øviv ‡aŠZ K‡i cwZZ cvwbi weKv‡i Wywe‡q ivL‡Z n‡e| 

3 | c ix ÿ bx q  ª̀e ‡ Y i bv o b : †h ª̀e‡Yi pH cwigvc Ki‡Z n‡e Dnv‡K fvjfv‡e †b‡o Dnvi NbgvÎv mgmË¡ Ki‡Z 
n‡e A_©vr ª̀e‡Yi mKj ’̄v‡bi NbgvÎv †hb GKB nq|  

4| †Kvb ª̀e‡Yi pH wgUvi wbY©‡qi mgq cwiÿxq ª̀e‡Yi ZvcgvÎv _v‡g©vwgUv‡ii mvnv‡h¨ †R‡b wb‡q pH wgUv‡ii 
ZvcgvÎv ª̀e‡Yi ZvcgvÎvq wbw ©̀ó Ki‡Z n‡e|  

5| c ix ÿ bx q  ª̀e ‡ Y i pH w b av ©iY  : cixÿbxq ª̀eY w ’̄i n‡j G‡Z pH wgUv‡ii †cÖve Wyev‡Z n‡e| Zvici wKQzÿY 
wej¤̂ Ki‡Z n‡e hv‡Z pH Gi cvV w ’̄i gv‡b †cŠQvq| Gici Dnvi cvV MÖnb Ki‡Z n‡e| GLv‡b g‡b ivLv 
cÖ‡qvRb cÖ‡Z¨vKwU ª̀e‡Yi pH wbY©‡qi Rb¨ †cÖvewU‡K cvwZZ cvwb Øviv ay‡q wb‡Z n‡e Ges wUmy †ccvi w`‡q gy‡Q 
wb‡Z n‡e|  

6| pH-  w g U v i iÿ bv  †e ÿ b  : pH- wgUv‡ii cvV †bqv †kl n‡j Dnvi †cÖvewU‡K cvwZZ cvwb Øviv evievi ay‡q 
GiMv‡q ‡j‡M _vKv ª̀eY ~̀i Ki‡Z n‡e| Gi †cÖvewU cvwZZ cvwb‡Z Wywe‡q pH wgUv‡ii myBP eÜ K‡i ivL‡Z 
n‡e| cvwZZ cvwb‡Z Wywe‡q bv ivL‡j †cÖvewU AKvh©Ki n‡q hv‡e| 
 

 

 
m v i-m s‡ÿ c  :   

• dy‡qj‡mj Ggb GKwU cÖhyw³ †hwU R¡vjvYxi imvqwbK kw³‡K ˆe`y¨wZK kw³‡Z iƒcvšÍi K‡i| 
• bevqb‡hvM¨ R¡vjvbx ej‡Z ‡m mg Í̄ R¡vjvbx‡K eySvq hvnv cÖvK…wZK Drm †hgb, evZvm, m~h©ik¥x, e„wó, cvwb, † ª̄vZ,‡XD 

Ges f~-Zvc n‡Z Drcv`b Kiv nq|  
• evqywe`y¨r g~jZ evZv‡mi cÖevn‡K evqy-UvievB‡bi ga¨w`‡q cÖevwnZ K‡i hvwš¿K kw³‡K we`y¨r kw³‡Z i~cvšÍi Kiv‡K 

eySvq|  
• ‰e`y¨wZK cvLv we ỳ¨r kw³‡K Kv‡R jvwM‡q evqy cÖev‡ni m„wó K‡i Ab¨ w`‡K evqywgj evqy cÖevn‡K Kv‡R jwM‡q we ỳ¨r 

Drcbœ K‡i|  
• m~‡h©̈ i Av‡jv we`y¨r kw³‡Z iƒcvšÍi‡K ‡mŠi we ỳ¨r e‡j| 

 
wkÿ v _©x i K v R 

evsjv‡`‡ki we ỳ¨r Pvwn`vi cwi‡cÖwÿ‡Z Dc‡iv³ we ỳ¨r Drcv`b c×wZ¸‡jvi g‡a¨ 
†KvbwU me©vwaK Dc‡hvMx e‡j Avcbvi wbKU g‡b nq? Dchy³ hyw³i gva¨‡g Dnv 
we‡kølY K‡i GKwU Uvg© †ccvi iPbv K‡i wkÿ‡Ki wbKU Rgv w`b| 



imvqb 2q cÎ 
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c v‡ Vv Ë i g~j¨v q b- 5 .8 

 

m wVK  D Ë‡ ii c v‡ k wU K  (√√√√)  wP ý  w`b 
1| dy‡qj †m‡j Zworwe‡køl¨ wnmv‡e e¨eüZ nq †KvbwU? 

K)  ZnSO4   L)CuSO4   
M)H2SO4   N)NaOH 

 
2| dz‡qj †m‡ji K¨v‡_v‡W R¡vjvbx wn‡m‡e e¨eüZ nq- 

K) nvB‡Wªv‡Rb      L) cvwbM¨vm   
M) Kve©b WvBA·vBW      N) Aw·‡Rb 
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P ~ov šÍ g~j¨v q b 

 

m„Rbk x j c Ök œ :  

 

  

 

   

 

 E
0
Cu

2+
/Cu= 0.34     E

0
Ag

+
/Ag= 0.80 

K) d‡Uv‡fvëvwqK †mj Kx ? 
L) evqy we ỳ¨r ej‡Z wK ‡ev‡Sb wjLyb| 
M) ‡m‡ji cÖgvY wefe wnmve Kiæb| 
N) evgcv‡ki †mjwU hw` cÖgvY nvB‡Wªv‡Rb B‡jK‡UªvW n‡Zv Z‡e Dnvi wefe e„w× bv nªvm †cZ? we‡kølY Kiæb| 

 

  

2 | 
   
 
 
 
wb‡Kj, wmjfvi I wRs¼ Gi cÖgvY weRviY wef‡ei gvb h_vµ‡g -0.25,0.799 I -0.76 †fvë| 
K) dz‡qj †mj Kv‡K e‡j ?  
L) evqyM¨vm cøv›U n‡Z wK M¨vm †ei nq?  
M) DwÏc‡K D‡jøwLZ ‡Kv‡li †Kvl wewµqv wjLyb|      
N) DwÏc‡Ki A¨v‡bv‡Wi ª̀eYwU‡K `xN©w`b wR‡¼i cv‡Î msiÿY Kiv hv‡e wKbv we‡kølY Kiæb|  

 
DË ig v j v 

cv‡VvËi g~j¨vqb-5.1 :  1| N 2| L 3| L 
cv‡VvËi g~j¨vqb-5.2 :  1| L 2| L  
cv‡VvËi g~j¨vqb-5.3 :  1| K 2| M  
cv‡VvËi g~j¨vqb-5.4 :  1| N 2| L  
cv‡VvËi g~j¨vqb-5.5 :  1| L  2| N   
cv‡VvËi g~j¨vqb-5.6 :  1| L  2| L   
cv‡VvËi g~j¨vqb-5.7 :  1| N  2| M   
cv‡VvËi g~j¨vqb-5.8 :  1| N 2| K   

 

  Cu 

Ag 

Ag 

Cu
2+

 
Ag

+
 

Salt bridge 

NiSO4 
AgNO3 

Ni Ag 


