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Zwor cwievwnZv Ges Zwor we‡kølY 
(Electrolytic Conductance and Electrolysis) 

 
f‚wgKv 

Zwor ev we ỳ¨r mKj c`v‡_©i wfZi w`‡q cÖevwnZ nq bv| avZz I †Kvb †Kvb Zij c`v‡_©i wfZi w`‡q 
we ỳ¨r cÖevwnZ nq| Zwor cÖev‡ni mv‡_ c`v‡_©i †fŠZ ev ivmvqwbK cwieZ©b N‡U| Zwor cÖevn gyjZ 
B‡jKUª‡bi cÖevn| Z‡e †Kvb †Kvb †¶‡Î Avq‡bi ’̄vbvšÍ‡ii d‡jI Zwor cÖevn m„wó n‡Z cv‡i| †Kvb 
c`v‡_©i Zwor cwievwnZv wbf©i K‡i H c`v‡_©i cigvYyi B‡jKUªb m¾vi Dci| Zwor cÖev‡ni mv‡_ 
ivmvqwbK wewµqvi wK m¤úK© G welq wb‡q A‡bK M‡elYv n‡q‡Q| Avgiv G BDwb‡U G me wb‡q 
Av‡jvPbv Kie| 
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cvV 1 Zwor cwievwnZv (Electrolytic Conductance) 
 

D‡Ïk¨ 
G cvV †k‡l  
● Zwor cwievwnZv e¨vL¨v Kiv hv‡e| 
● Zwor cÖev‡ni d‡j c`v‡_©i cwieZ©b eY©bv Kiv hv‡e| 
 

11.1: Zwor cwievnx I Zwor Acwievnx c`v_© (Electric conductor & Electric non-

conductor) 

Zwor kw³i GKwU iƒc| †Kvb †Kvb c`v‡_©i wfZi w`‡q GB kw³i ’̄vbvšÍi n‡Z cv‡i- G‡K Zwor 
cwienb e‡j| Zwor g~jZ B‡jKwUªK¨vj PvR© ev Avav‡bi cwienb| GB PvR© B‡jKUª‡bi ev Avq‡bi n‡Z 
cv‡i| mKj c`v‡_©i we ỳ¨r ev Zwor cwievwnZv mgvb bq| we ỳ¨r cwievwnZvi ¶gZvi Dci wfwË K‡i 
c`v_©‡K g~jZ ỳB fv‡M fvM Kiv hvq| 
 1) cwievnx (conductor) 
 2) Acwievnx ev AšÍiK (non-conductor or insulator) 
 

11.1 : Zwor cwievnx (Electric Conductor) 
†h mg Í̄ c`v‡_©i wfZi w`‡q we ỳ¨r mn‡R cwievwnZ nq Zv‡K cwievnx e‡j| †hgb iƒcv, †jvnv, Zvgv, 
cvi` BZ¨vw` avZz ev MwjZ avZz, jeY, ¶vi, GwmW ev G‡`i ª̀eY| mKj c`v‡_©i Zwor cwien‡bi c×wZ 
GK bq| Zwor cwien‡Yi c×wZi wfwË‡Z gva¨g‡K ỳ'fv‡M fvM Kiv hvq| 
 K) B‡jK‡Uªvbxq ev avZe cwievnx (Zwor Awe‡køl¨) 
 L) B‡jK‡UªvjvBwUK ev Zwor we‡køl¨ cwievnx 

K) B‡jK‡Uªvbxq ev avZe cwievnx (Electronic conductor) 

avZe cwievnx‡Z Pjgvb B‡jK‡Uªv‡bi ª̀æZ ’̄vbvšÍ‡ii d‡j we ỳ¨r cÖevwnZ nq| KwVb Ae ’̄vq avZzi 
cigvYy¸wj GK ai‡Yi eÜb Øviv wb‡R‡`i g‡a¨ hy³ _v‡K| G †¶‡Î cigvYy¸wji me©ewn ’̄ ev †hvRbx 
B‡jK‡Uªvb¸wj GKwU ewn ’̄ e¨vÛ ˆZix K‡i Ges G¸‡jv †Kvb GKwU wbw ©̀ó cigvYy‡Z Ave× _v‡K bv| 
G¸wj AwZ mn‡RB Aíkw³ cÖ‡qv‡M ’̄vbvšÍwiZ n‡q we ỳ¨r cÖev‡ni m„wó K‡i| avZe cwievnx‡Z B‡jK‡Uªvb 
Øviv we` ÿr cÖevwnZ nq e‡j G‡K B‡jK‡Uªvbxq cwievnxI ejv nq| avZz QvovI wKQy wKQy avZe msKi I 
avZe A·vB‡Wi ga¨ w`‡qI GB cÖwµqvq we ỳ¨r cÖevwnZ nq| B‡jK‡Uªvbxq c×wZ‡Z avZzi †Kvb cwieZ©b 
N‡U bv| Kv‡RB GwU GKwU †fŠZ cwieZ©b| ZvcgvÎv e„w×i mv‡_ mv‡_ c`v‡_©i cwievnxZv n«vm cvq| 
avZe cwievnx we ỳ¨r Øviv we‡qvwRZ ev we‡køl¨ nq bv e‡j G‡K Awe‡køl¨ cwievnx ejv nq| 

L) B‡jK‡UªvjvBwUK cwievnx ev Zwor we‡køl¨ cwievnx (Electrolytic Conductor) 

ª̀exf‚Z ev MwjZ Ae ’̄vq G mKj c`v‡_©i wfZi w`‡q we ỳ¨r cÖevwnZ nq| G RvZxq c`v‡_©i AYy¸wj 
we‡qvwRZ n‡q Avqb m„wó K‡i e‡j G‡`i‡K Zwor we‡køl¨ ev B‡jK‡UªvjvBwUK ejv nq| †hgb MwjZ 
GwmW, ¶vi, jeY ev G‡`i ª̀eY| Drcbœ c`v_©¸wj FYvZœK ev abvZœK Avavbhy³ cigvYy ev g~jK| 
G¸wj‡K Avqb ejv nq Ges Avq‡bi PjvP‡ji gva¨‡gB we ỳ¨r cwievwnZ nq| GB c×wZ‡Z we ỳ¨r PvwjZ 
n‡q c`v‡_©i ivmvqwbK cwieZ©b NUvq| we ỳ¨r Pvjbv eÜ Kivi mv‡_ mv‡_ c`v‡_©i we‡qvRbI eÜ n‡q 
hvq| Zwor we‡køl¨ cwievnx‡Z Avq‡bi PjvP‡ji Kvi‡Y we ỳ¨r cÖevwnZ nq e‡j G‡K AvqwbK cwievnxI 
ejv nq| Avq‡bi Zzjbvg~jK fi B‡jK‡Uªv‡bi f‡ii †P‡q A‡bK¸Y †ewk nIqvi Kvi‡Y AvqwbK cwienY 
B‡jK‡Uªvbxq cwien‡bi †P‡q axi MwZ‡Z P‡j| ZvcgvÎv e„w×i mv‡_ mv‡_ AvqwbK cwievnxZv e„w× cvq| 
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Zwor we‡køl¨ cwievnx‡K Avevi ỳÔfv‡M fvM Kiv hvq- i) Zxeª Zwor we‡køl¨ Ges ii) g„ ỳ Zwor we‡køl¨ 

i) †h mKj Zwor we‡køl¨ ev B‡jK‡UªvjvBU we ỳ¨r cÖev‡ni mv‡_ m¤ú~Y©iƒ‡c we‡qvwRZ nq Zv‡`i‡K 
Zxeª Zwor we‡køl¨ e‡j| †hgb jeY, Zxeª GwmW ev ¶vi (NaCl, HCl, NaOH) 

ii) †h me c`v_© AvswkKfv‡e we‡qvwRZ n‡q Lye mvgvb¨ Zwor cwienb K‡i Zv‡`i‡K g„ ỳ Zwor we‡køl¨ 
e‡j| †hgb g„ ỳ GwmW I ¶vi (CH3COOH, NH4OH) 

 

11.1.2: Zwor Acwievnx 
†h mKj e Í̄zi wfZi w`‡q we ỳ¨r cÖevwnZ nq bv Zv‡`i‡K Acwievnx e‡j, †hgb KvV, wPwb, MÜK, †cUªj 
BZ¨vw`| mvaviYZ mg‡hvRxq ev A‡cvjvi c`v_©mg~nB Zwor Acwievnx| mviwY-1 G wKQy cwievnx I 
Acwievnx c`v‡_©i D`vniY †`qv n‡jv| 
mviwY 11.1: 
 cwievnx (Conductor) Acwievnx (non-conductor) 
KwVb c`v_© avZz AavZz 

avZz msKi cwjBw_wjb 
MÖvdvBU †Kjvm jeY (NaCl, CuSO4 BZ¨vw`) 

Zij c`v_© MwjZ ev ª̀eYxq Ae ’̄vq GwmW, ¶vi, jeY ˆRe c`v_©, †hgb G¨vj‡Kvnj 
 

11.1.3: Zwor cwievnxZvi KviY 
Dc‡ii Av‡jvPbv †_‡K Avgiv †`L‡Z cvB †h, KwVb c`v‡_©i wfZi w`‡q B‡jK‡Uªvb I Zi‡ji wfZ‡i 
Avqb Øviv we ỳ¨r cÖevwnZ nq| avZz ev avZz msK‡ii g‡a¨ avZe eÜ‡bi (metalic bond) we‡kl ¸Yvejxi 
Rb¨ B‡jKUªb AwZ mn‡RB Aíkw³ cÖ‡qv‡M ª̀æZ ’̄vbvšÍwiZ n‡q we ỳ¨r cÖevwnZ K‡i| Ab¨vb¨ KwVb 
c`v‡_©i g‡a¨ Zwor‡hvRxq eÜb (electrovalent bond) Øviv MwVZ †hŠM¸wj we ỳ¨r cwievnK n‡Z cv‡i| 
Zwor‡hvRx †hŠM¸wj GK cigvYy †_‡K Ab¨ cigvYy‡Z B‡jKUªb cÖ`vb K‡i FbvZœK I abvZœK Avqb m„wó 
K‡i| wecixZ PvR©hy³ Avqb¸wji ci¯ú‡ii cÖwZ AvKl©Y (electrostatic force of attraction) eÜ‡bi m„wó 
K‡i| MwjZ Ae ’̄vq ev ª̀e‡b †hŠM¸wj AvqwbZ Ae ’̄vq _v‡K d‡j Giv we ỳ¨r cwievnx| †hgb KwVb 
Ae ’̄vq AvqwbK †hŠM NaCl Gi wfZi w`‡q Zwor cÖevwnZ nq bv wKšÍz MwjZ Ae ’̄vq ev ª̀e‡Y NaCl 

Avqb m„wó K‡i| NaCl (weMwjZ) → Na
+
  + Cl

-
 . G Kvi‡Y weMwjZ NaCl Zwor cwievnx| 

mg‡hvRx (covalent) †hŠM¸wj mvaviYZ PvR©hy³ KYv m„wó K‡i bv| Z‡e †Kvb †Kvb †cvjvi ª̀ve‡K Giv 
AvqwbZ n‡q we ỳ¨r cwienb K‡i| 
 

cv‡VvËi g~j¨vqb 

mwVK DË‡ii cv‡k wUK wPý (√) w`b|  
1|  B‡jKUªwbK cwievnx n‡”Q 
 (K) Zvgv (L) cvi` (M) ¶vi (N) wPwb 
2|  Avq‡bi PjvP‡ji gva¨‡g Zwor cwienb K‡i bv- 
 (K) H2SO4 Gi ª̀eY (L) RCOOH Gi ª̀eY (M) NaCl Gi ª̀eY (N) CuSO4 Gi ª̀eY 
3| ZvcgvÎv e„w× Ki‡j Zvgvi Zwor cwievnxZv 
 (K) e„w× cvq (L) K‡g hvq  
 (M) AcwiewZ©Z _v‡K (N) KL‡bv e„w× cvq, KL‡bv K‡g hvq 
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cvV 2 d¨viv‡Wi m~Î 
 

D‡Ïk¨ 

G cvV †k‡l 

● d¨viv‡Wi m~‡Îi e¨vL¨v †`Iqv hv‡e| 
● Zwor we‡køl‡Yi cwigvYMZ w`K I Gi e¨envi eY©bv Kiv hv‡e| 

 

11.2.1: d¨viv‡Wi m~Î (Faraday's law) 

Zwor we‡kølY m¤úwK©Z M‡elYvi djvdj †_‡K 1833 m‡b d¨viv‡W ZworØv‡i Drcbœ c`v‡_©i cwigvY I 
Zwor we‡køl¨ Zi‡ji wfZi w`‡q cÖevwnZ we ỳ¨‡Zi cwigvY m¤úwK©Z ỳÔwU m~Î cÖKvk K‡ib| 

 

11.2.2 d¨viv‡Wi cÖ_g m~Î 

ÒZwor we‡køl‡Yi d‡j ZworØv‡i RgvK…Z ev ª̀exf‚Z c`v‡_©i cwigvY Zwor we‡køl¨ cwievnx‡Z †cÖwiZ 
†gvU Zwo‡Zi mgvbycvwZKÓ| A_©vr we ỳ¨r cÖev‡ni cwigvY Q I Drcbœ c`v‡_©i cwigvY W n‡j d¨viv‡Wi 
cÖ_g m~Îvbymv‡i 

  W ∝  Q 
 A_©vr W = ZQ,      Z = GKwU mgvbycvwZK aªæeK 

 Q = It,    I =we ỳ¨‡Zi ZxeªZv (A¨vw¤úqvi) 

∴ W = ZIt 

hw`  I = 1 A¨vw¤úqvi (ampere) 

 t = 1 †m‡KÛ nq Z‡e Q = 1 × 1 Kzj¤̂ 

Ges W = Z × 1 × 1 = Z Kzj¤̂ 

Z aªæeK‡K Zwor ivmvqwbK Zzj¨v¼ ejv nq| A_©vr, GKK cwigvY (1 Kzj¤̂) Zwor kw³ Pvjbvq †h 
cwigvY Avqb ZworØv‡i gy³ nq Zv‡K Zwor ivmvqwbK Zzj¨v¼ e‡j| nvB‡Wªv‡Rb I wmjfv‡ii †¶‡Î Gi 
cwigvY h_vµ‡g 0.0000104 MÖvg I 0.001118 MÖvg| 

 

11.2.3: d¨viv‡Wi wØZxq m~Î: 

Òhw` wewfbœ Zwor we‡køl¨ c`v‡_©i ª̀e‡Yi ga¨ w`‡q GKB mg‡qi Rb¨ GKB cwigvY Zwor cªevwnZ Kiv 
nq Z‡e ZworØv‡i RgvK…Z ev ª̀exf‚Z c`v‡_©i cwigvY Zv‡`i wbR wbR ivmvqwbK Zzj¨v‡¼i 
mgvbycvwZK|Ó 

 A_©vr W ∝  Z, [hLb It w ’̄i] 
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ỳBwU wfbœ wfbœ Zwor we‡køl¨ Gi Rb¨ 
 W

1 
∝   Z

1
 

 W
2 
 ∝  Z

2 

hw` Dnv‡`i ª̀e‡Yi ga¨ w`‡q GKB cwigvY Zwor cÖevwnZ Kiv nq| 

ev,         
W1

W2
  = 

Z1
Z2
  

 Z
1
, Z2 = ivmvqwbK Zzj¨vsK 

          = Avq‡bi fi/†hvRbx 

W1, W2 = ª̀exf‚Z ev RgvK…Z c`v‡_©i fi 

 

11.2.4 d¨viv‡Wi m~Î `ywUi GKwÎKiY 

g‡b Kwi Q Kzj¤̂ we ỳ¨r cÖ‡qv‡M †Kvb ZworØv‡i Drcbœ c`v‡_©i cwigvY W MÖvg Ges c`v_©wUi ivmvqwbK 
Zzj¨v¼ Z nq| 

cÖ_g m~Î Abyhvqx W ∝  Q  (Q = It) 

Ges wØZxq m~Î Abyhvqx W ∝  Z   

A_©vr W ∝  QZ 

A_ev W = 
I

F
  QZ (

1

F
  GKwU mgvbycvwZK aªæeK) 

A_ev  Q = 
FW

Z
  

hw` Q Kzj¤̂ Zwor Øviv Drcbœ c`v‡_©i cwigvY Z MÖvg nq Z‡e Q = F| A_©vr GK ivmvqwbK Zzj¨vsK 
c`v_© (Z MÖvg) Drcbœ Ki‡Z GKwU wbw ©̀ó cwigvY Zwor cÖ‡qvRb| GB cwigvY Zwor‡K GK d¨viv‡W (1F) 
Zwor ejv nq| A_©vr GK d¨viv‡W cwigvY we ỳ¨r Pvjbv Ki‡j †Kvb c`v‡_©i ivmvqwbK Zzj¨v¼ cwigvY 
ª̀exf‚Z ev Drcbœ n‡e| wKšÍz ivmvqwbK Zzj¨v¼ = 1 †gvj Avq‡bi fi/†hvRbx| Kv‡RB 1F cwigvY we ỳ¨Z 

cÖev‡n 1 †hvRx Avq‡bi 1 †gvj, wØ-†hvRx Avq‡bi 1
2
   †gvj ev wÎ-†hvRx Avq‡bi 1

3
  †gvj cwigvY fi  

ª̀exf‚Z ev PvR©gy³ n‡e| cix¶v Øviv †`Lv †M‡Q †h F Gi gvb 96497 Kzj¤̂ ev cÖvq 96500 Kzj¤̂| 

1 F= 96500 Kzj¤̂ 

1 F we ỳ¨r cÖev‡n B‡jK‡Uªv‡Wi wewµqvq 1 †gvj Avq‡bi fi/†hvRbx cwigvY Avqb 
AskMÖnY Ki‡e| 

 

D`vniY 1: KI ª̀e‡Yi ga¨ w`‡q 0.155 A¨vw¤úqvi ZworcÖevn 15 wgwbU Pvjbv Ki‡j wK cwigvY Av‡qvwWb 
cvIqv hvq? 

DËi: W = 
QZ

F
  = 

ItZ

F
  = 

0.155×15×60×127
96500

  

  = 0.1836 MÖvg| 
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D`vniY 2: Kcvi mvj‡d‡Ui Rjxq ª̀e‡Yi wfZi w`‡q GKwU wbw ©̀ó gvÎvi we ỳ¨r (I) 5 N›Uv cÖevwnZ Kivq 
0.404 wgwj MÖvg Kcvi Rgv n‡jv| we ỳ¨‡Zi gvÎv KZ? (Cu : 63.6) 

mgvavbt 
ZworØvi wewµqv 

 Cu
2+

  +2e
−

 → Cu(S) 

∴ 1 †gvj Cu ≈ 2  †gvj B‡jKUªb 
1 †gvj wØ-†hvRx  Cu Rgv Ki‡Z 96500×2 Kzj¤̂ we ỳ¨r jvM‡e 

∴ 0.404 MÖvg Cu gy³ Ki‡Z = 96500 × 0.404
63.6

  Kzj¤̂  

  = 1.226 × 103  Kzj¤̂ we ỳ¨r jvM‡e| 

Avgiv Rvwb 

 I = 
PvR© (Kzj¤̂)

t
  [t = 5.00×60×60 †m = 1.80 × 104  †m‡KÛ] 

 = 
1.226×10

3
 Kzj¤̂

1.80×10
4†m‡KÛ

  

 = 6.81×10-2  A¨vw¤úqvi 

 
11.2.5: d¨viv‡Wi m~‡Îi cÖgvY 

d¨viv‡Wi cÖ_g m~Î Abymv‡i hw` †Kvb GKwU ª̀eY g‡b Kwi G †¶‡Î AgNO
3
 Gi wfZi w`‡q we ỳ¨r 

cÖev‡ni gvÎv (I) w ’̄i †i‡L wewfbœ mgq a‡i we ỳ¨r cÖevwnZ Kiv nq Z‡e K¨v‡_v‡W RgvK…Z wmjfv‡ii 
cwigvY mg‡qi mgvbycvwZK| Avevi hw` wewfbœ gvÎvi we ỳ¨r GKwU wbw ©̀ó mg‡qi Rb¨ AgNO

3
 Gi wfZ‡i 

cÖevwnZ Kiv nq Z‡e RgvK…Z wmjfv‡ii cwigvY we ỳ¨r cÖev‡ni gvÎvi mgvbycvwZK| 

A_©vr cÖ_g m~Îvbymv‡i W ∝  It 

GUvB cÖ_g m~‡Îi cÖgvY 

d¨viv‡Wi wØZxq m~Î GKwU mnR cix¶v w`‡q cÖgvY Kiv hvq| hw` GKB cwigvY we ỳ¨r wbw ©̀ó mgq a‡i 
wewfbœ ª̀eY †hgb HCl, AgNO

3
 I CuSO

4
 Gi wfZi w`‡q cÖevwnZ Kiv nq Z‡e †`Lv hvq †h, K¨v‡_v‡W 

Drcbœ abvZœK Avqb (H+
, Ag

+
, Cu

++
) Gi cwigvY cÖ‡Z¨‡Ki ivmvqwbK Zzj¨v‡¼i mgvbycvwZK A_©vr 1, 

107.88, 31.78 Gi mgvbycvwZK| GUv d¨viv‡Wi wØZxq m~‡Îi cÖgvY| 
 

11.2.6: d¨viv‡Wi m~‡Îi Zvrch© 

Zwor we‡køl‡Y cÖevwnZ we ỳ¨r †hLv‡b m¤ú~Y©fv‡e Avqb Øviv evwnZ nq †mLv‡b d¨viv‡Wi m~Î cÖ‡qvM‡hvM¨| 
MwjZ B‡jK‡UªvjvBU I ª̀eY Dfq‡¶‡Î GB m~ÎØq mgvbfv‡e cÖ‡hvR¨| d¨viv‡Wi m~‡Îi Dci Pvc, Zvc, 
ª̀veK I ª̀e‡Yi †Kvb cÖfve bvB| Zwor we‡køl‡Yi †¶‡Î GKvwaK wewµqv NU‡j d¨viv‡Wi m~‡Îi cÖ‡qv‡Mi 

mgq Zv MÖvn¨ Ki‡Z n‡e| 
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d¨viv‡Wi wØZxq m~Î Abyhvqx 1 d¨viv‡W (F) ev 96500 Kzj¤̂ ˆe` ÿwZK PvR© cÖevn B‡jK‡UªvjvBU ev Zwor 
we‡køl¨ c`v‡_©i 1 Zzj¨v¼ cwigvY Avqb Drcbœ K‡i| myZivs mKj Avqb Gi 1 Zzj¨v¼ cwigvY f‡i 
wbðqB mgvb PvR© (96500 Kzj¤̂) we`¨gvb| 

Avgiv Rvwb 

cvigvYweK fi = †hvR¨Zv × Zzj¨ IRb 

A¨v‡fvMv‡Wªvi m~Î Abymv‡i †h‡Kvb e Í̄zi 1 MÖvg †gvj cigvYy, AYy ev Avq‡b 6.023×1023 (A¨v‡fvMv‡Wªvi 
msL¨v N=6.023×1023) msL¨K KYv _v‡K| myZivs 1 †hvRx Avq‡bi 1 MÖvg †gvj cigvYyi N msL¨K 
Avq‡bi PvR© 1 d¨viv‡W ev 96500 Kzj¤̂ Ges 2 †hvRx 1 MÖvg †gvj cigvYyi Avq‡bi PvR© = 2 × 96500 
Kzj¤̂| 
∴ cÖwZwU Avq‡bi PvR© hw` e nq 
Z‡e Ne = Z × 96500 Kzj¤̂ 

ev  
e

Z
   = 

96500

N
  = aªæeK 

Z  = 1 n‡j e = 
96500

6.023×1023
  = 1.6×10-19  Kzj¤̂ 

 = GKwU B‡jK‡Uªv‡bi Pv‡R©i gvb 

 Z = 1 n‡j GKwU GK‡hvRx Avq‡bi Pv‡R©i gvb GKwU B‡jK‡Uªv‡bi Pv‡R©i mgvb| A_©vr GKwU 

B‡jK‡Uªv‡bi PvR©−  1.6 × 10-19  Kzj¤̂| 
 

D`vniY: MwjZ PbBr
2
 Gi wfZi w`‡q 30 wgwbU a‡i 2 A¨vw¤úqvi Zwor Pvjbv Ki‡j K¨v‡_v‡W RgvK…Z 

Pb Gi cwigvb KZ? (Pb = 207) 

mgvavb: K¨v‡_v‡Wi Aa© wewµqv t  Pb2+ +   2e−    →  Pb  
         1 †gvj     2 †gvj      1 †gvj 

Kv‡RB 2 †gvj B‡jKUªb 1 †gvj Pb gy³ K‡i| 

A_©vr 2×96500 Kzj¤̂ we ỳ¨r 207 MÖvg Pb gy³ K‡i 

ev 1 Kzj¤̂ we ỳ¨r  
207

2×96500
MÖvg Pb  gy³ K‡i| 

GLb  
Q = I × t 
    = 2 × 30 × 60 Kzj¤̂ 

t = 30 × 60  †m‡KÛ 
I = 2 A¨vw¤úqvi 

∴ 30 wgwb‡U gy³ Kiv Pb Gi cwigvY = 207×2×30×60
2×96500

  MÖvg 

= 3.86 MÖvg 
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cv‡VvËi gyj¨vqb 
mwVK DË‡i wUK wPý (√) w`b| 

1| 1 †gvj B‡jKUª‡b B‡jKUª‡bi msL¨v 

 K) 6.023 × 1023   

 L) 3.01 × 1023    

 M) 1.6 × 10-19  

2| 1F we ỳ¨r cÖev‡n PvR©gy³ Avq‡bi cwigvY 
 K) wØ-†hvRx Avq‡bi ỳB †gvj  
 L) wÎ-†hvRx Avq‡bi 1/3 †gvj 
 M) A¨v‡fvMv‡Wªv msL¨v N 

3| 1 MÖvg †gvj cwigvY c`v_© gy³ Ki‡Z we ỳ¨‡Zi cwigvY jvM‡e 
 K) 1F   

 L) 1F × c`v‡_©i †hvR¨Zv 
 M) 1F / c`v‡_©i †hvR¨Zv| 
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cvV 3 Zwor we‡kølY (Electrolysis) 
 

D‡Ïk¨ 
G cvV †k‡l Avcwb 
● Zwor we‡kølY wK fv‡e msNwUZ nq Zv Rvb‡Z cvi‡eb| 
● Zwor we‡køl‡Y Zwor cwien‡bi †KŠkj e¨vL¨v Ki‡Z cvi‡eb| 
● B‡jK‡UªvW wewµqv e¨vL¨v Ki‡Z cvi‡eb| 
 

11.3.1 Zwor we‡kølY 

weMwjZ ev ª̀exf‚Z Ae ’̄vq Zwor we‡kø‡l¨i ga¨ w`‡q we ỳr cwien‡bi mgq †mB †hŠ‡Mi we‡qvRb ev 
ivmvqwbK cwieZ©b‡K Zwor we‡kølb e‡j| Zij c`v‡_© we ỳ¨r cÖ‡qv‡Mi Rb¨ GKwU †cvj ev ZworØvi 
cÖ‡qvRb hv GKwU avZzi cvZ ev Zvi n‡Z cv‡i| Gi wfZi w`‡q we ỳ¨r Zi‡j cÖ‡ek K‡i Ges Ab¨ GKwU 
avZzi cvZ ev Zv‡ii wfZi w`‡q we ỳ¨r Zij †_‡K †ewi‡q hvq| †h cvZ w`‡q Zi‡j Zwor cÖ‡ek K‡i Zv 
K¨v‡_vW ev abvZœK Øvi ev †cvj Ges †h Øvi w`‡q Zij Zwor Z¨vM K‡i Zv‡K G¨v‡bvW ev FbvZœK Øvi 
ejv nq| 

d¨viv‡Wi (1833 wLª÷v‡ã) aviYv g‡Z Zij ev ª̀e‡Y we ỳ¨r cÖevn N‡U FbvZœK ev abvZœK Avavbhy³ 
Avq‡bi PjvP‡ji gva¨‡g| abvZœK Avavbhy³ Avqb ev K¨vUvqb (Cation) K¨v†_v‡Wi w`‡K Ges FbvZœK 
Avavbhy³ Avqb ev G¨vbvqb (anion) G¨v†bv‡Wi w`‡K avweZ n‡q †cv‡ji Kv‡Q wM‡q wbR wbR PvR© gy³ 
n‡q cigvYy ev AYy ˆZix K‡i| D`vniY ¯̂iƒc weMwjZ PbBr2  Gi wfZi w`‡q we ỳ¨r cÖevwnZ n‡j wK nq 
Zv †`Lv‡bv n‡jv- 

 
wPÎ: 11.1 

Zij ev ª̀e‡Y Zwor we‡køl¨ c`v_© we‡qvwRZ Ae ’̄vq _v‡K| †hgb PbBr2    Pb++  + 2Br-  

K¨v‡_vW I A¨v‡bvW‡K we ỳ¨r Dr‡mi mv‡_ mshy³ Ki‡j Pb++  K¨v‡_v‡Wi w`‡K I Br-  G¨v‡bv‡Wi w`‡K 
AvK…ó nq| 

K¨v‡_v‡W wewµqv t  Pb
++

  + 2e
−

  
Km\ Jre

 →     Pb (K¨v‡_v‡W e− AcmvwiZ) 

A¨v‡bv‡W wewµqv t  2Br
-
   

\ Jrj
 →   Br

2
  + 2e

−

 (A¨v‡bv‡W e− Rgv nq) 

G¨v‡bv‡W cÖ`Ë e− ewn:eZ©bxi mvnv‡h¨ K¨v‡_v‡W wM‡q K¨vUvqb‡K weRvwiZ K‡i| 

weRviY 

RviY 
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B‡jK‡UªvjvBwUK ª̀e‡Y G‡Ki †ekx G¨vbvqb ev K¨vUvqb _v‡K| †hgb KCl Gi Rjxq ª̀e‡Y Cl- , OH- , 

K
+
 , H+ (H3O

+
)  _v‡K| Rjxq ª̀e‡Y Zwor we‡køl‡Y Drcbœ c`v_© wK n‡e Zv me mgq Av‡M †_‡K 

aviYv Kiv hvq bv| †hgb NaNO3 Gi Rjxq ª̀e‡Yi Zwor we‡køl‡Yi d‡j Na+  Gi cwie‡Z© H+  
weRvwiZ nq| G †¶‡Î cvwbi wKQy Ask AvqwbZ n‡q †cÖvUb (H+

) ‰Zix K‡i| 

 H2O(l)   H
+
(H

3
O
+
) + OH

-
(aq)   

 Drcbœ H3O
+
(aq)  K¨v‡_v‡W H2 ˆZix K‡i 

 H3O
+
(aq)  + e

−

 → H(g) + H2O 

 2H(g) → H2(g) 

G¨v‡bv‡W NO
-
3  I OH-  Avqb _v‡K Ges NO

-
3  Avqb RvwiZ bv n‡q OH-  Avqb RvwiZ nq| 

 OH
-
(aq)  → OH(g) + e

−

 

 4OH(g) → O
2
(g) +2H

2
O 

Zwor we‡køl‡Yi d‡j AYy n‡Z Drcbœ K¨vUvqb I G¨vbvq‡bi msL¨v I Zv‡`i PvR© mKj †¶‡Î mgvb bvI 
n‡Z cv‡i| Zwor we‡køl‡Yi d‡j †Kvb AvqbwUi PvR©gy³ nIqvi AMÖvwaKv‡i _vK‡e Zv Zwor ivmvqwbK 
mvwi (Electrochemical series) Gi mvnv‡h¨ aviYv Kiv hvq| 
 
Zwor we‡køl‡Y GKwU RviY-weRviY cÖwµqv 

Zwor we‡køl‡Yi mgq K¨vUvqb K¨v‡_vW n‡Z GK ev GKvwaK B‡jKUªb MÖnY K‡i weRvwiZ nq| Ab¨w`‡K  
A¨vbvqb A¨v‡b‡W GK ev GKvwaK B‡jKUªb Z¨vM K‡i RvwiZ nq| †hgb weMwjZ †mvwWqvg †K¬vivB‡Wi 
Zwor we‡kªl‡Yi mgq wb¤œwjwLZ wewµqv¸‡jv N‡U _v‡K| 

NaCl (weMwjZ)  Na
+ + Cl- (cÖv_wgK we‡qvRb) 

Na+ + e (K¨v‡_vW n‡Z B‡jKUªb MÖnY) → Na (K¨v‡_v‡W weRviY) 

Cl- - e (A¨v‡bv‡W B‡jKUªb Z¨vM ) → Cl (A¨v‡bv‡W RviY) 

cÖK…Zc‡¶ †h †Kvb Zwor we‡kølY ch©v‡jvPbv Ki‡j †`Lv hvq †h, Zwor we‡kølYKv‡j K¨v‡_v‡W weRviY 
Ges A¨v‡bv‡W RviY cÖwµqv N‡U| ZvB ejv hvq †h Zwor we‡kølY GKwU RviY-weRviY cÖwµqv| 
 

11.3.2: Zwor ivmvqwbK mvwi (Electrochemical series) 

†Kvb ª̀e‡Y GKvwaK K¨vUvqb ev G¨vbvqb _vK‡j Zwor we‡køl‡Yi d‡j †Kvb AvqbwU Av‡M PvR©gy³ n‡e 

Zv wbf©i K‡i Zv‡`i Z‚jbvg~jK PvR©gy³ nIqvi cÖeYZvi Dci| D`vniY¯̂iƒc hw` †Kvb ª̀e‡Y Cu2+  I 

Zn
2+

  Avqb GKmv‡_ Dcw ’̄Z _v‡K Z‡e †`Lv hvq ª̀eY †_‡K Cu2+  Avqb K¨v‡_v‡Wi Kv‡Q wM‡q 

PvR©gy³ nq Ges Zn2+  Avqb ª̀e‡Y †_‡K hvq| Avevi hw` †Kvb ª̀e‡Y Br-  I I-  Avqb Df‡qB Dcw ’̄Z 
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_v‡K Z‡e we ỳ¨r cÖev‡ni d‡j  I-  Avqb Av‡M G¨v‡bv‡W wM‡q B‡jK‡Uªvb Z¨vM K‡i PvR©gy³ nq Ges Br-  
ª̀e‡Y  †_‡K hvq| wewfbœ †hŠMg~jK Ges Avq‡bi B‡jK‡Uªvb Z¨vM Kivi cÖeYZv‡K ZworØvi wefe 

(Electrode potential) e‡j| ZworØvi wef‡ei Dci wfwË K‡i GKwU ZvwjKv ˆZix Kiv n‡q‡Q hv‡K 
ivmvqwbK µgcyÄx ev Zwor ivmvqwbK mvwi ejv nq| †Kvb ª̀e‡Y hw` GKvwaK Avqb _v‡K Z‡e Zwor 
we‡køl‡Yi d‡j †Kvb AvqbwU Av‡M PvR©gy³ n‡e Zv Avgiv Zwor ivmvqwbK mvwi †`‡L Abygvb Ki‡Z 
cvwi| bx‡Pi mviwY‡Z Zwor ivmvqwbK mvwi‡K msw¶ß AvKv‡i †`qv n‡jv| 
 
mviwY 11.2 : Zwor ivmvqwbK mvwi: 

abvZœK Avqb 
(K¨vUvqb) 

FbvZœK Avqb 
(G¨vbvqb) 

K+ PvR©gy³ nIqvi PvR©gy³ nIqvi NO
-
3  

Ca2+ cÖeYZvi e„w× cÖeYZvi e„w× SO
4

2−

 

Na
+
 ↓ ↓ Cl- 

Mg2+   Br
-
 

Al
3+
   I

-
 

Zn
2+
   OH

-
 

Fe
2+
 M

n+
  + ne 

-
  → M A

n-
 → A + ne

-
  

 

Sn
2+
    

Pb
2+
    

H
3
O
+
(H+)    

Cu
2+
    

Ag
+
    

Au
3+
    

 

Zwor ivmvqwbK mvwi‡Z †Kvb Avq‡bi Ae ’̄vb hZ bx‡P Zvi PvR©gy³ nIqvi cÖeYZv ZZ †ekx| 

D`vniY¯̂iƒc Dc‡i Av‡jvwPZ Zn2+  I Cu2+  Gi Ae ’̄vb †`Lv †h‡Z cv‡i| Cu2+  Gi Ae ’̄vb Zwor 

ivmvqwbK mvwi‡Z Zn2+  Gi bx‡P _vKv‡Z Cu2+  Avqb Av‡M PvR©gy³ nq| Z‡e †Kvb †Kvb †¶‡Î GB 
wbq‡gi e¨wZµg †`Lv hvq| †hgb hLb GKwU Avq‡bi NbgvÎv Ab¨wUi Zzjbvq A‡bK †ewk nq †m †¶‡Î 
†ewk NbgvÎvi Avqb Zwor ivmvqwbK mvwi‡Z Ab¨wUi Zzjbvq Dc‡i Aew ’̄Z n‡jI Av‡M PvR©gy³ n‡e| 

K¨v‡_v‡Wi cÖK…wZi Dc‡iI A‡bK mgq wbf©i K‡i †Kvb AvqbwU PvR©gy³ n‡e| D`vniY¯̂iƒc hw` †Kvb 

ª̀e‡Y Na+  I H3O
+
  Avqb _v‡K Z‡e cvi` (mercury) K¨v‡_v‡Wi Dcw ’̄wZ‡Z H3O

+
  Avqb PvR©gy³ bv 

n‡q Na+  Avqb PvR©gy³ nq Ges cvi‡`i mv‡_ msKi ˆZix K‡i| cvi` K¨v‡_v‡W H3O
+
  Avqb‡K 

PvR©gy³ Ki‡Z A‡bK †ewk Zwor wef‡ei cÖ‡qvRb| Kv‡RB H3O
+
  Gi cwie‡Z© Na+  PvR©gy³ nq| G 

Z‡_¨i Dci wfwË K‡i wkí‡¶‡Î cvi`-K¨v‡_vW e¨envi K‡i NaCl ª̀eY‡K Zwor we‡kølY K‡i NaOH 
ˆZix Kiv nq| 
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cv‡VvËi g~j¨vqb 

mwVK DË‡i wUK wPý (√) w`b| 

1| Zwor we‡køl‡Y †KvbwU cÖ_‡g PvR©gy³ n‡e- 

 (K) Fe2+   

 (L) H
3
O
+   

 (M) Ag+ 

2| K¨v‡_v‡W wK N‡U? 
 (K) RviY   
 (L) weRviY  
 (M) DfqB  
 (N) †KvbwUB bq 

3| Zwor we‡køl‡Y †h ZworØvi w`‡q B‡jK‡Uªvb ª̀eb cÖ‡ek K‡i Zv‡K ejv nq- 
 (K) K¨v‡_vW  
 (L) G¨v‡bvW 
 (M) B‡jK‡UªvjvBU 

4| B‡jK‡UªvjvBwUK c×wZ‡Z cwienb GKwU  
 (K) ivmvqwbK c×wZ  
 (L) †fŠZ c×wZ 

 
msw¶ß cÖkœ 

1| B‡jK‡UªvwbK I B‡jK‡UªvjvBwUK Zwor cÖev‡ni cv_©K¨ wK? 
2| Zwor ivmvqwbK mvwi wK? ª̀e‡Y GKvwaK Avqb Dcw ’̄Z _vK‡j †KvbwU Av‡M PvR©gy³ n‡e Zv 

wKfv‡e aviYv Kiv hv‡e? 
3| Zwor we‡kølY cÖwµqvq A¨v‡bvW Ges K¨v‡_v‡W wK ai‡bi wewµqv nq Zv D`vniYmn D‡jøL Kiæb| 
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cvV 4  wkí‡¶‡Î Zwor we‡køl‡Yi e¨envi 
 

D‡Ïk¨ 
G cvV †k‡l 
● †mvwWqvg I A¨vjywgwbqvg avZz wb®‹vkb m¤̂‡Ü Rvbv hv‡e| 
● †K¬vwib I ¶vi wkí m¤̂‡Ü Rvbv hv‡e| 
● avZz weïw×KiY I B‡jK‡Uªv‡cøwUs Gi eY©bv †`Iqv hv‡e| 
 

wkí‡¶‡Î Zwor we‡køl‡Yi e¨envi AZ¨šÍ ¸iæZ¡c~Y©| avZz wb®‹vkb, avZz weïw×KiY ev B‡jK‡Uªv‡cøwUs G 
Zwor we‡kølY e¨vcKfv‡e e¨eüZ nq| 
 
wb‡P Zwor we‡kølY e¨env‡ii wKQy D`vniY †`qv n‡jv 
1| MwjZ †mvwWqvg †K¬vivBW †_‡K Zwor we‡køl‡Yi mvnv‡h¨ †mvwWqvg avZz wb®‹vkb (WvD‡bi c×wZ) 

Kiv nq| 
2| cvi‡`i K¨v‡_vW †Kv‡l †mvwWqvg †K¬vivB‡Wi ª̀eY †_‡K †mvwWqvg nvB‡WªvA·vBW cÖ Í̄zZ Kiv nq| 
3| Dc‡ii GK I ỳB b¤̂i c×wZ‡Z †K¬vwib cÖ Í̄zZ Kiv nq| 
4| †mvwWqvg †K¬vivBW ª̀eY‡K cvi` K¨v‡_vW †Kv‡l Zwor we‡kølY K‡i nvB‡Wªv‡Rb M¨vm cÖ Í̄zZ Kiv 

nq| 
5| e·vBU †_‡K A¨vjywgwbqvg wb®‹vk‡b we‡kølY cÖ‡qvM Kiv nq| 
6| Acwi‡kvwaZ Zvgvi Zwor we‡kølY K‡i cwi‡kvab Kiv nq| 
 

11.4.1 †mvwWqvg avZz wb®‹vkb 
MÖæc I Gi avZzmg~n AZ¨šÍ kw³kvjx weRviK| Kv‡RB G‡`i A·vBW‡K mivmwi weRvwiZ K‡i avZz 
wb®‹vkb m¤¢e bq| G‡`i je‡Yi ª̀e‡Yi Zwor we‡køl‡Y avZz wb®‹vwkZ bv n‡q ¶vi ˆZix nq| Gme Kvi‡Y 
weMwjZ †mvwWqvg †K¬vivB‡Wi Zwor we‡køl‡Yi mvnv‡h¨ avZz wb®‹vkb Kiv nq| wb‡Pi 11.2bs wP‡Î WvD‡bi 
†Kv‡li mvnv‡h¨ Zwor we‡køl‡Y †mvwWqvg avZz wb®‹vkb †`Lv‡bv n‡jv| GKwU †jŠn wbwg©Z U¨vs‡K †mvwWqvg 
†K¬vivBW I K¨vjwmqvg †K¬vivB‡Wi wgkªY wb‡q weMwjZ Kiv nq| 

 
wPÎ-11.2: WvDb †m‡j †mvwWqvg †K¬vivB‡Wi Zwor we‡kølY 

MÖvdvB‡Ui A¨v‡bvW 

600
0

C ZvcgvÎvq MwjZ ª̀eY 

N~Yv©qgvb †jvnvi K¨v‡_vW 

Cl2(g) NaCl + CaCl2 

†mvwWqvg  
(†K‡ivwm‡b) 

(GLv‡b CaCl2 Gi 
Dcw ’̄wZ‡Z NaCl Gi 
MjbvsK K‡g hvq) 
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†mvwWqvg †K¬vivB‡Wi Mjbv¼ Kgv‡bvi Rb¨ Gi mv‡_ 60% K¨vjwmqvg †K¬vivBW †gkv‡bv nq| G‡Z 

†mvwWqvg †K¬vivB‡Wi Mjbv¼ 8000
C †_‡K cÖvq 6000

C G †b‡g Av‡m| †jŠn cv‡Îi Zjv w`‡q GKwU 
Kve©b `Û cÖ‡ek Kiv‡bv nq hv †m‡ji A¨v‡bvW wn‡m‡e KvR K‡i| A¨v‡bvW‡K wN‡i ’̄vwcZ †jŠn cvÎ 
†m‡ji K¨v‡_vW wn‡m‡e KvR K‡i| A¨v‡bv‡Wi Dci GKwU †cvi‡mwjb nyW _v‡K| K¨v‡_vW GKwU ZviRvwj 
w`‡q XvKv _v‡K| ZviRvwj †_‡K GKwU mvBdb bj U¨vs‡Ki evB‡i ivLv †K‡ivwmb c~Y© cv‡Îi m‡½ hy³ 
Kiv nq| we ỳ¨r cÖevn Pvjbv Ki‡j †h †mvwWqvg Drcbœ nq Zv mvBdb b‡ji gva¨‡g †K‡ivwmb c~Y© cv‡Î 
wM‡q Rgv nq| 

 NaCl (weMwjZ) → Na+ + Cl- 

 Na+ + e  = Na (K¨v‡_v‡W) 

 2Cl- - 2e = Cl2 (A¨v‡bv‡W) 

 
11.4.2 †K¬vwib ¶vi wkí: †mvwWqvg †K¬vivB‡Wi Rjxq ª̀eY (Brine) †_‡K Zwor we‡køl‡Yi mvnv‡h¨ GKB 
mv‡_ ¶vi (NaOH) I †K¬vwib M¨vm ˆZix Kiv hvq| Avgiv GLv‡b cvi` †Kv‡li e¨env‡i Zwor we‡køl‡Yi 
mvnv‡h¨ ¶vi I †K¬vwib M¨vm cÖ Í̄zwZi eY©bv †`e| bx‡P cvi` †Kv‡li wPÎ †`qv n‡jv: 

 
wPÎ: 11.3 

†KvlwU 300,000 A we ỳ¨r I 4.3 †fvë wefe e¨envi K‡i| cvi` K¨v‡_v‡Wi Dcw ’̄wZ‡Z †mvwWqvg 
†K¬vivBW ª̀e‡Yi Zwor we‡køl‡Yi d‡j K¨v‡_v‡W †mvwWqvg Avqb PvR©gy³ nq Ges G¨v‡bv‡W †K¬vwib M¨vm 
ˆZix nq| cvi‡`i cwie‡Z© Ab¨ ZworØvi e¨envi Ki‡j †mvwWqv‡gi cwie‡Z© nvB‡Wªv‡Rb M¨vm ˆZix nq| 
K¨v‡_v‡W cvi‡`i mv‡_ †mvwWqvg msKi ˆZix nq| 

K¨v‡_v‡W wewµqvt Na+(aq)  +e− + Hg(l) → Na/Hg(l) 

Drcbœ Zij msKiwU‡K GKwU wfbœ †P¤̂v‡i (Soda cell) cvVv‡bv n‡j †mLv‡b cvwbi mv‡_ wewµqv K‡i 
†mvwWqvg nvB‡Wªv·vBW I nvB‡Wªv‡Rb M¨vm ˆZix nq| 

 2Na/Hg(l) + 2H2O → 2NaOH(aq) + H2(g) +2Hg(l) 

gy³ cvi`‡K cybivq e¨envi Kiv nq| 

A¨v‡bv‡W wewµqv:  2Cl-(ag)  → Cl2(g) + 2e
− 
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11.4.3 : A¨vjywgwbqvg wb®‹vkb 

A¨vjywgwbqvg avZz Lwb‡Z e·vBU (Al2O3, 2H2O) AvKwiK wnmv‡e cvIqv hvq| e·vBU AvKwi‡Ki mv‡_ 
wmwjKb WvB A·vBW (SiO2) I †dwiK A·vBW (Fe2O3) Ac ª̀e¨ wn‡m‡e wgwkªZ _v‡K| e·vBU Dfag©x 
c`v_© Ges wmwjKb WvB A·vBW A¤øxq I †dwiK A·vBW ¶vixq c`v_©| AvKwi‡Ki GB ¸‡Yi wfwË‡Z 
A¨vjywgwbqvg A·vBW‡K weï× Kiv nq| A¨vjywgwbqvg AZ¨šÍ mwµq avZz| A¨vjywgwbqvg A·vBW‡K 
weRvwiZ K‡i A¨vjywgwbqvg gy³ Kiv hvq bv| Avevi A¨vjywgwbqvg A·vB‡Wi MjbvsK AZ¨šÍ †ewk 

(20500†m) nIqvq G‡K weMwjZ K‡i Zwor we‡kølY Kiv AZ¨šÍ AmyweavRbK| Kv‡RB G‡K GKwU 
Dchy³ ª̀e‡Y ª̀exf‚Z K‡i Zwor we‡kølY Kiv nq| MwjZ µv‡qvjvBU (Na

3
AlF

6
) GKwU mwVK ª̀veK| 

A¨vjywgwbqvg A·vB‡Wi Mjbv¼ Kgv‡bvi Rb¨ MwjZ µv‡qvjvBU Ges mv‡_ K¨vjwmqvg †d¬vivBW (CaF2) 

I A¨vjywgwbqvg †d¬vivBW †hvM Kiv nq| µv‡qvjvBU A¨vjywgwbqvg A·vB‡Wi MjbvsK 20500†m. n‡Z 

900
0†m. G n«vm Ki‡Z Ges CaF2 I AlF

3 
ª̀e‡Yi ZijZv e„w× Ki‡Z e¨eüZ nq| GB ª̀e‡Yi g‡a¨ 

A¨vjywgwbqvg A·vB‡Wi ª̀eY‡K 8500†m ZvcgvÎvq Zwor we‡kølY K‡i A¨vjywgwbqvg avZz wb®‹vkb Kiv 
nq| A¨vjywgwbqvg avZz K¨v‡_v‡W Zij AvKv‡i mwÂZ nq| c‡i cv‡Îi wb‡Pi w`‡K wbM©g b‡ji mvnv‡h¨ 
Al avZz‡K †ei K‡i Avbv nq| 

B‡jK‡UªvjvBU :      Al2O3    2Al
3+

  + 3O2- 

K¨v‡_v‡W wewµqv :   2Al3+  + 6e− = 2Al 
A¨v‡bv‡W wewµqv :   3O2- - 6e- = 3O 

                  3O+3O = 3O2 

Zwor we‡køl‡Y µv‡qvjvB‡Ui †Kvb cwieZ©b nq bv| Kv‡RB cÖ‡qvRbgZ G‡Z AviI Al2O3 †hvM K‡i 
we ỳ¨r cÖevwnZ Kiv hvq| wP‡Î A¨vjywgwbqvg wb®‹vk‡b e¨eüZ cv‡Îi eY©bv †`Iqv n‡jv| A¨vjywgwbqvg 
wb®‹vk‡b e¨eüZ ˆe ỳ¨wZK PyjøxwU B¯úvZ wbwg©Z GKwU cvÎ| Gi Af¨šÍ‡i Kve©‡bi cyiæ Av Í̄iY †`qv nq 
Ges Zv K¨v‡_vW wn‡m‡e e¨eüZ nq| GKwU Avbyf‚wgK Kcvi `Û n‡Z GKmvwi gReyZ Kve©b `Û 
AvswkKfv‡e cv‡Îi ª̀e‡Y wbgw¾Z Ae ’̄vq Dci n‡Z Szwj‡q †`qv nq| Giv A¨v‡bvW wn‡m‡e KvR K‡i| 
MwjZ A¨vjywgwbqvg wb®‹vk‡bi Rb¨ PyjøxwUi wbb¥vs‡k GKwU wbM©g c_ _v‡K| 

 

wPÎ 11.4t A¨vjywgwbqvg wb®‹vkb 

Gi P‚Y© 

B¯úv‡Zi cvÎ 

MÖvdvBU 

MÖvdvBU 

MwjZ µv‡qvjvBU 
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A¨v‡bv‡W Drcbœ Aw·‡Rb Kve©‡bi mv‡_ wewµqv K‡i CO  I wKQy CO2 ‰Zix K‡i: 2C(s) + O2 → 2CO 

Gfv‡e A¨v‡bv‡Wi ¶q n‡Z _v‡K| Kv‡RB wKQyw`b e¨env‡ii ci G‡K e`‡j †dj‡Z nq| GB cÖwµqvq 
e¨eüZ we ỳ¨‡Zi cwigvY : 100,000 A  I 5 †fvë| 
 

11.4.4: Aweï× Kcvi avZzi we‡kvab| 

Zwor we‡køl‡Yi gva¨‡g A‡bK Aweï× avZz‡K (Kcvi, A¨vjywgwbqvg, wRsK) weï× Kiv hvq| avZzi GKwU 
Dchy³ je‡Yi ª̀e‡Y Aweï× avZzi cvZ‡K A¨v‡bvW Ges weï× avZzi cvZ‡K K¨v‡_vW wn‡m‡e e¨envi 
K‡i Zwor we‡kølY Ki‡j A¨v‡bvW †_‡K Aweï× avZz ª̀exf‚Z n‡q K¨v‡_v‡W weï× avZz wn‡m‡e mwÂZ 
nq| wb‡¤œ weøóvi Kcv‡ii Zwor we‡kvab cÖwµqv Av‡jvPbv Kiv nj| AvKwiK †_‡K †h Kcvi wb®‹vkb Kiv 
nq Zv 97-98% weï×| G‡K weøóvi Kcvi e‡j| weøóvi Kcvi‡K weï×Ki‡Yi Rb¨ jNy H2SO4 wgwkªZ 
Kcvi mvj‡dU Gi Rjxq ª̀eYK Zworwe‡køl¨ iƒ‡c GKwU †Kv‡l †bIqv nq| 

 

wPÎ: 11.5 Kcv‡ii Zwor we‡kvab 

GKwU weï× Kcvi cvZ‡K K¨v‡_vW Ges Aweï× Kcvi cvZ ev weøóvi Kcv‡ii cvZ‡K A¨v‡bvW wn‡m‡e 
e¨envi K‡i Zwor cÖevn Pvjbv Kiv nq| Gi d‡j A¨v‡bvW n‡Z Kcvi ỳwU B‡jKUªb Z¨vM K‡i wKDwcÖK 
Avqb (Cu2+) iƒ‡c  Ö̀e‡Y P‡j hvq Ges ª̀eY n‡Z GKB msL¨K Cu2+ Avqb K¨v‡_vW KZ©„K AvK…ó nq I 
ỳwU B‡jKUªb MÖnY K‡i we ỳ¨r PvR©gy³ n‡q weï× Kcviiƒ‡c K¨v‡_v‡W Rgv nq| Aweï× Kcv‡ii cvZ 

n‡Z mg Í̄ Kcvi weï× Kcvi avZz wn‡m‡e K¨v‡_v‡W Rgv bv nIqv ch©šÍ G cÖwµqv Pj‡Z _v‡K| Gfv‡e 
A¨v‡bvW ¶qcÖvß n‡Z _v‡K Ges K¨v‡_vW cyiæ n‡q D‡V| weøóvi Kcv‡ii †fRvj ª̀e¨¸‡jv †hgb wRsK, 
Avqib BZ¨vw` A¨v‡bv‡Wi Zj‡`‡k A¨v‡bvW gvW iƒ‡c Rgv nq| Gfv‡e Zwor we‡kva‡b cÖvß Kcvi cÖvq 
99.99% weï×| 

Zwor we‡kvab cÖwµqvi wewµqv: 

cÖv_wgK we‡qvRb :  CuSO4   Cu
2+ + SO

2-

4   

              H2SO4   2H
++ SO

2-

4   

A¨v‡bvW t Kcvi cigvbyi RviY :      Cu(s) → Cu2+ + 2e
−

 

K¨v‡_vW t wKDwcÖK Avq‡bi weRviY : Cu2++2e- → Cu(s)
 

(A¨v‡bvW gvW) 
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11.4.5: B‡jK‡Uªv‡cøwUs (Electroplating) 

evZv‡mi Av ª̀Zv n‡Z i¶v Kivi Rb¨ Ges D¾¡jZv e„w×i Rb¨ †jvnv, Zvgv, wUb cÖf…wZ wb¤œgv‡bi avZz 
wbwg©Z wRwbmcÎ †hgb PvgP, Qywi, KuvwP BZ¨vw`i Dci Zwor we‡kølY cÖwµqvq †mvbv, iƒcv, wb‡Kj BZ¨vw` 
g~j¨evb avZzi cÖ‡jc †`qv‡K B‡jK‡Uªv‡cøwUs e‡j| 

†h avZzi cÖ‡jcb w`‡Z nq Zvi je‡Yi ª̀e‡Y avZzwUi ˆZwi GKwU `Û‡K wgw¾Z K‡i e¨vUvixi A¨v‡bv‡Wi 
m‡½ ms‡hvM †`qv nq| †h ª̀‡e¨i Dci cÖ‡jcb w`‡Z nq Zv‡K H ª̀e‡Y wbgw¾Z K‡i K¨v‡_v‡Wi m‡½ 
ms‡hvM K‡i Zwor cÖevwnZ Kiv nq| Zwor cÖev‡ni d‡i ª̀e‡Y Dcw ’̄Z je‡Yi K¨vUvqb K¨v‡_v‡W AvK…ó 
nq I B‡jKUªb MÖnY K‡i K¨v‡_vW wn‡m‡e e¨eüZ e Í̄zwUi Dci cÖ‡jc ˆZix K‡i| A¨v‡bv‡Wi avZzwU 
B‡jKUªb Z¨vM K‡i Avqbiƒ‡c ª̀e‡Y hvq Ges ª̀eY †_‡K AcmvwiZ K¨vUvqb gvÎv w ’̄i iv‡L| 

D`vniY : †jvnvi Pvg‡Pi Dci wb‡K‡ji cÖ‡jc †`qvi Rb¨ H PvgP‡K cÖ_‡g KwóK †mvWv I c‡i 
mvjwdDwiK Gwm‡W ay‡q c„ô‡`k‡K cwi®‹vi Kiv nq| Zvici wb‡Kj mvj‡dU ª̀e‡Y wb‡Kj `Û‡K 
A¨v‡bvW I †jvnvi PvgP‡K K¨v‡_vW wn‡m‡e e¨envi K‡i Zwor we‡kølY Kiv nq| G‡Z †jvnvi Pvg‡Pi 
Dci wb‡Kj avZzi cÖ‡jc c‡o| 

wewµqv : NiSO4 ( ª̀e‡Y)  = Ni2+
(aq)

 + SO
2-

4(aq)  

K¨v‡_v‡W : Ni2+(aq)  + 2e- → Ni (cÖ‡jc) 

A¨v‡bv‡W : Ni(s) - 2e- → Ni
2+
(aq)  

cÖ‡qvM : Kg`vgx avZzi Dci g~j¨evb avZzi cÖ‡jc w`‡q avZe mvgMÖxi †mŠ›`h© I ’̄vwqZ¡ e„w× Kiv nq| G 
c×wZ‡Z K…wÎg Mnbv ˆZwi Kiv nq| †jvnvi ˆZwi Nwoi †PB‡bi Dci †µvwgqv‡gi cÖ‡jc †`qv nq| Møvm, 
PvgP, †XDwUb BZ¨vw` wewfbœ ¶q‡ivax avZz Øviv cÖ‡jwcZ n‡q D¾¡jZv e„w× cvq| 

 
cv‡VvËi g~j¨vqb 
mwVK DË‡i wUK wPý (√) w`b| 

1| †jvnvi ˆZix GKwU dzj`vwb‡K †µvwgqvg B‡jK‡Uªv‡cøwUs Ki‡Z n‡j ª̀e‡Y †h Avqb _vK‡Z n‡e 

 (K) Cr3+  (L) Fe3+  (M) SO
2-
4   

2| Zvgv weïw×Ki‡Y Acwi‡kvwaZ Zvgv †_‡K Zn I Fe 
 (K) G¨v‡bv‡Wi bx‡P Rgv nq     
 (L) ª̀e‡Y Avqb wn‡m‡e †_‡K hvq| 
 (M) K¨v‡_v‡Wi bx‡P Rgv nq 

3| Lwb‡Z e·vBU AvKwi‡Ki mv‡_ Ac ª̀e¨ wn‡m‡e wgwkªZ _v‡K- 
 (K) Fe2O3 (L) SiO2  (M) CaF2 

4| mvaviY B‡jK‡UªvW e¨envi K‡i NaCl Gi ª̀e‡Yi Zwor we‡køl‡b K¨v‡_v‡W ‰Zix nq 
 (K) NaOH (L) Cl2   (M) H

2
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PyovšÍ g~j¨vqb 
msw¶ß cÖkœ 
1| B‡jK‡UªvwbK I B‡jK‡UªvjvBwUK Zwor cÖev‡ni cv_©K¨ wK? 
2| Zwor cwien‡Yi KviY e¨vL¨v Kiæb| 
3| (K) d¨viv‡Wi m~Î ỳBwU wee„Z I e¨vL¨v Kiæb|  
 (L) d¨viv‡Wi m~‡Îi Zvrch© wK? 
 (M) GK d¨viv‡W ej‡Z wK †evSvq? 
4| mgcwigvY we ỳ¨r cÖevwnZ K‡i weMwjZ NaCl †_‡K 4.6 MÖvg †mvwWqvg Rgv n‡j µv‡qvjvB‡U 

ª̀exf‚Z A¨vjywgwbqvg A·vBW †_‡K wK cwigvY A¨vjywgwbqvg Rgv nq? 
5| Zwor ivmvqwbK mvwi wK? Zwor we‡køl‡Y Zwor ivmvqwbK mvwii f‚wgKv wK? 
6| wb‡Pi wewµqvq Rb¨ wK cwigvY we ỳ¨r cÖ‡qvRb? 

 K) 1 †gvj Fe3+  → Fe
2+
   

 L) 1 †gvj Fe3+  → Fe 

 M) 1 †gvj MnO
-
4  → Mn

2+
  

 [ (K) 9650 Kzj¤̂  (L) 2.89×105  Kzj¤̂ (M) 4.82×105  Kzj¤̂ ] 

7| MwjZ wjw_qvg †K¬vivBW LiCl Gi Zwor we‡køl‡Y K¨v‡_v‡W wjw_qvg Rgv nq| 5×10
5
  Kzj¤̂ we ỳ¨r 

cÖevwnZ Ki‡j KZ MÖvg wjw_qvg Rgv n‡e? 
8| wkí‡¶‡Î je‡Yi ª̀eY †_‡K ¶vi I †K¬vwi‡bi Drcv`b eY©bv Kiæb| 
9| Kcvi Avq‡bi ª̀eY †_‡K 1.6 MÖvg Kcvi Rgv Ki‡Z wK cwigvY K) B‡jK‡Uªvb †gvj, L) Kzj¤̂ PvR© 

jvM‡e? 
10| Zwor cÖ‡jcb ev B‡jK‡Uªv‡cøwUs wK? B‡jK‡Uªv‡cøwUs Gi e¨envi Av‡jvPbv Kiæb| 
11| weøóvi Kcv‡ii Zwor we‡kvab cÖYvjx eY©bv Kiæb| 
12| Zwor we‡kølY c×wZ‡Z e·vBU n‡Z A¨vjywgwbqvg avZz wb®‹vkb ms‡¶‡c eY©bv Kiæb| 
13| e¨vL¨v KiæbÑ Zwor we‡kølY GKwU RviY-weRviY wewµqv| 
 
 


