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ivmvqwbK mvg¨ve¯’v 
 (Chemical equilibrium) 

 
f‚wgKv 

eid-cvwb wgkª‡b eidMjvi d‡j cvwbi ZvcgvÎv K‡g hvq| G ZvcgvÎv 0°C n‡j Ges evqyi Pvc 1 atm 
G _vK‡j eid Avi cvwb wPiKvj GK‡Î _vK‡e| GB GK‡Î _vKvi Ae ’̄v‡K Avgiv mvg¨ve ’̄v ewj| 
100°C ZvcgvÎvq cvwbi m¤ú„³ ev®ú I cvwbi m‡½ mvg¨ve ’̄vq _v‡K| cvwbi ev®ú, cvwb I ei‡di GB 
mvg¨ve ’̄v Avgiv eySvB wb‡Pi Dcv‡q: 

ev®ú   cvwb   eid  

AviI fvjfv‡e
 

H
2
O(g)    H

2
O(l)  H

2
O(s) ... ... ... ... ... ... ... ...  (9.1) 

H
2
O(g) cvwbi ev®ú eySvq|  mgxKiY 9.1 wZbwU †d‡Ri mvg¨ve ’̄v eySvq| ev®ú, cvwb I eid wb‡q †h 

wmm‡Ug Zv‡Z eid cvwb †_‡K wfbœ- GUv †`‡LB eySv hvq| Rjxq ev®ú I cvwbi wfbœZv Avgiv bv †`‡LI 
†g‡b †bB| Gfv‡e wm‡÷‡gi †h Ask¸‡jv ci¯úi †_‡K wfbœ e‡j eySv hvq Zv‡`i‡KB †dR (phase) ejv 
nq| myZivs †dR evqexq, Zij ev KwVb n‡Z cv‡i| g~j †hŠM cvwbi GLv‡b wZbwU †dR|   wPý 

mvg¨ve ’̄v eySvq| wewfbœ †d‡Ri g‡a¨ mvg¨ve ’̄v _vK‡j Zv‡K †fŠZ mvg¨ve ’̄v (physical equilibrium) ejv 
nq| 

CaCO
3
(s) †K GKwU e×cv‡Î wb‡q DËß Ki‡j wb‡Pi mvg¨ve ’̄v cvIqv hvq: 

CaCO
3
(s)     CaO(s) + CO

2
(g) ... .... .... .... ..... .... (9.2) 

CaCO
3
(s) I CaO(s) ỳBwU KwVb c`v_© e‡j Giv ỳBwU †dR MVb K‡i| mgxKiY (9.2) ivmvqwbK 

cwieZ©b eySvq| DËß nevi d‡j CaCO
3
 we‡qvwRZ n‡q CaO I CO

2
 Drcbœ Ki‡Q| cvÎe× _vKvq CO

2
 

wmm‡Ug †_‡K Ab¨Î †h‡Z cv‡i bv| d‡j Zv CaO Gi mv‡_ wewµqv K‡i CaCO
3
 Drcbœ K‡i| mgxKiY 

(9.2) ZvB ivmvqwbK mvg¨ve ’̄v eySvq|    wP‡ýi ev‡g CaCO
3
 Ges Wvb cv‡k CaO I CO

2
| 
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Avevi  

N
2
(g) + 3H

2
(g)    2NH

3
(g) .... .... .... .... ..... .... .... .... ..... (9.3) 

EtOH(l)+AcOH(l)    EtOAc (l)+ H
2
O(l) .... ..... .... ..... .... .... .... ..... (9.4) 

mgmZ¡ †dR eySvq| KviY (9.3) Gi meB M¨vmxq Ae ’̄vi Ges (9.4) Gi meB Zij Ae ’̄vi| Giv gvÎ 
GKwU K‡i †dR m„wó K‡i| 

GKvwaK †dR _vKv‡Z (9.1) I (9.2) wmm‡Ug AmgmË¡ (heterogeneous) Ges GKwU †dR _vKv‡Z (9.3) 
I (9.4) mgmË¡ (homogeneous).  ïay mvg¨ve ’̄vB eySvq bv DfgyLxZvI (reversibility) eySvq| (9.1), 

(9.2), (9.3) I (9.4) MwZkxj mvg¨ve ’̄v (dynamic equilibrium)|  

eZ©gvb BDwb‡U Avgv‡`i we‡eP¨ welq ivmvqwbK mvg¨ve ’̄v; G mvg¨ve ’̄vi cÖfveKmg~n Ges Gi e¨envwiK 
w`K| 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



imvqb 

BDwbU bq   c„ôv ◗ 211 

cvV 1 ivmvqwbK mvg¨ve¯’v 
 
 
D‡Ïk¨ 

G cvV †k‡l 

● wKfv‡e mvg¨ve ’̄vq DcbxZ nq Zv eySv hv‡e| 
● mvg¨ve ’̄v aªæeK wK Ges GUv wKfv‡e mvg¨ve ’̄vi w`K wb‡ ©̀k Ki‡Z cv‡i Zv Rvbv hv‡e| 
● AmgmË¡ mvg¨ve ’̄v wK Zv ejv hv‡e| 
  
9.1.1: mvg¨ve¯’v cÖwZôv 

GKwU e× cv‡Î Kve©b g‡bv·vBW (CO) I Rjxq ev®ú (H
2
O) D”PZvcgvÎvq DËß Ki‡j wb‡Pi wewµqvwU 

N‡U 

H
2
O(g) + CO(g)  H

2
(g) + CO

2
(g) 

a‡i †bqv hvK GK †gvj CO(g) 
Ges GK †gvj H

2
O(g) wewµqvi 

Rb¨ †bqv n‡q‡Q| d‡j GK †gvj 
H
2
(g) Ges GK †gvj CO

2
(g) 

Drcbœ n‡q‡Q| wewµqvi †gvj 
AbycvZ 1:1 Ges wewµqv PjvKv‡j 
GB AbycvZB eRvq _v‡K| H

2
(g) 

I CO
2
(g) mg cwigv‡Y Drcbœ nq 

Ges G‡`i NbgvÎv 1:1 AbycvZ 
evo‡Z _v‡K| '  ' wPý 

wewµqvwUi DfgywLZv eySvq| A_©vr 
wewµqvwU mvg‡bi w`‡K (→) 
†hgb AMÖmi nq †Zgwb 
wecixZgywLI (←) n‡Z cv‡i| 

  

 

 

wPÎ : 9.1 : mg‡qi m‡½ NbgvÎvi cwieZ©b 

cÖ_g w`‡K wmm‡U‡g H
2
 I CO

2
(g) wQj bv| wKšÍz hZB H

2
O(g) I CO wewµqv K‡i ZZB G‡`i NbgvÎv 

evo‡Z _v‡K (wPÎ 9.1)| GB wewµqvi d‡j CO I H
2
O(g) Gi NbgvÎv Kg‡Z _v‡K| wPÎ 9.1 †`Lvq 

wKfv‡e G‡`i NbgvÎv K‡g| [ ] NbgvÎv eySv‡Z e¨envi Kiv n‡q‡Q|  

GKwU wbw ©̀ó mgq c‡i †`Lv hv‡e bv wewµqK‡`i ( )H
2
O(g) I CO(g)   bv Drcbœ ª̀‡e¨i (H2(g) CO2(g)) 

NbgvÎv mg‡qi m‡½ e`jv‡”Q| G Ae ’̄vq Avgiv ewj wewµqv mvg¨ve ’̄vq †cuŠ‡Q‡Q G Ae ’̄v‡ZI [H2O(g)] 

ev [CO(g)] wKšÍz k~b¨ nqbv| hZ mvgvb¨B †nvKbv wmm‡U‡g H2O(g) I CO(g) _vK‡QB| 
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mvg¨ve ’̄vq †cuŠQvi KviY n‡”Q Abymg~‡ni 
g‡a¨ msNl©| hZ †ekx msNl© NU‡Q ZZ 
†ekx wewµqv NU‡Q| NbgvÎv hZ †ekx 
msN‡l©i m¤¢vebvI ZZ †ekx| H

2
O(g) I 

CO(g) Gi NbgvÎv K‡g hvq mvg‡bi 
w`‡K wewµqvi Rb¨; 

H
2
O(g) + CO(g) → H

2
(g) + CO

2
(g) 

 
wPÎ t 9.2| mg‡qi m‡½ wewµqv †e‡Mi cwieZ©b| 

wewµqK‡`i NbgvÎv K‡g hvIqvi Rb¨ mvg‡bi w`‡K wewµqvi †eMI K‡g hvq (wPÎ 9.2)| mvg‡bi w`‡K 
wewµqvi Rb¨ H

2
 I CO

2
 Gi NbgvÎv evo‡Z _v‡K Ges wcQ‡bi w`‡K wewµqv †eM evo‡Z _v‡K (wPÎ 

9.2): 

H
2
(g) + CO

2
(g) → H

2
O(g) + CO(g) 

GK mgq Av‡m hLb mvg‡bi w`‡K wewµqv †eM wcQ‡bi w`‡K wewµqv †e‡Mi mgvb nq| Ab¨fv‡e ejv hvq 
evg w`‡Ki wewµqv †eM = Wvb w`‡Ki wewµqv †eM| 
G Ae ’̄vq ejv nq wmm‡Ug mvg¨ve ’̄vq †cuŠ‡Q‡Q| 
 
mvg¨ve¯’vi Ae¯’vb:  
mvg¨ve ’̄vi Ae ’̄vb wba©viY K‡i: 

(K) wewµq‡Ki cÖv_wgK NbgvÎv 

(L) wewµq‡Ki I Drcbœ ª̀e¨vw`i Av‡cw¶K kw³ 

(M) wewµqK I Drcbœ ª̀e¨vw`i Av‡cw¶K web¨vm 

kw³ I web¨vm G Rb¨B ¸iæZ¡c~Y© †h cÖK…wZi ¯̂fve n‡”Q me‡P‡q Kg kw³ m¤úbœ wKšÍz me‡P‡q †ekx 
wek„sLj n‡Z PvIqv| 

 
9.1.2: mvg¨ve¯’v aªæeK 
eû ivmvqwbK wewµqv ch©‡e¶Y Ki‡Z Ki‡ZB mvg¨ve ’̄vi aviYv Rb¥ wb‡q‡Q| biI‡qi imvqbwe` ¸ìevM© 
(Guldbrg) Ges IqvM (Waage) 1864 L„óv‡ã mgmZ¡ wmm‡U‡gi fiwµqv m~‡Îi (Law of mass action) 
cÖ Í̄ve Gfv‡e K‡iwQ‡jb: 

wbw ©̀ó ZvcgvÎvq ÒivmvqwbK wewµqvi MwZ‡eM wewµqvq AskMÖnYKvix cÖwZwU (†gvjvi NbgvÎv ev AvswkK 
Pvc) wewµq‡Ki mwµq f‡ii mgvbycvwZKÓ 

Avgiv hw` 

aA + bB  mM + l L ... ... ... .. ... ... ... ... ... ... ... .... ... ... (9.5) 

wewµqvwU we‡ePbv Kwi Zvn‡j fiwµqv m~‡Îi AvaywbK iƒc n‡e 
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 K
c
  = 

[M]
m
[L]
l

[A]
a
[B]

b
   .........................................  (9.6) 

K
c
  n‡”Q NbgvÎvi †cÖw¶‡Z mvg¨ve ’̄v aªæeK| 'a', 'b', 'm' I 'l'  †gvj msL¨v| G¸‡jv‡K Ggbfv‡e †bIqv 

n‡q‡Q †hb evg I Wvb cv‡k¦©i wewµqvi g‡a¨ mgZv iw¶Z nq| [A] [B]; [M I [L] mvg¨ve ’̄vq A, B, M 

I L Gi NbgvÎv molL-1  G cÖKvk K‡i| 

wewµqv (9.5) I Zvi wfwË‡Z cÖKvwkZ K
c
  Gi ivwkgvjv (9.6) mvg¨ve ’̄v m~Î (Equilibrium) wee„Z Ki‡Z 

mvnvh¨ K‡i| 

hw` GKwU DfgyLx wewµqv mvg¨ve ’̄vq †cuŠ‡Q Zvn‡j Drcbœ ª̀‡e¨i NbgvÎvi (h_vh_ NvZmn) ¸Ydj‡K 
wewµqK‡`i NbgvÎvi (h_vh_ NvZmn) ¸Ydj w`‡q fvM Ki‡j fvMdj wbw ©̀ó ZvcgvÎvq aªæeK msL¨v 
n‡e| G‡K Kc Øviv cÖKvk Kiv nh| 

(9.5) mgxKiY †_‡K 

m¤§yLeZ©x wewµqv †eM = K
f
[A]

a
 [B]

b
 

cðvrg~Lx wewµqv †eM = K
b
 [M]

m
 [L]
l
 

K
f
  I K

b
  †eM aª“eK| 

mvg¨ve ’̄vq, K
f
[A]

a
 [B]

b
 =  K

b
 [M]

m
 [L]
l
 

A_ev [ ] [ ]

[ ] [ ]
cba

lm
f

K
BA

LM

Kb

K
==  .................. (9.7) 

 

9.1.3 : mvg¨ve¯’vi Ae¯’vb 

(9.6) ev (9.7) mgxKiY Abymv‡i hw` A I B mvgvb¨B M I L G cwiYZ n‡q _v‡K Zvn‡j K
c
  Gi gvb 

Kg n‡e| wKšÍz M I L Gi cwigvY †ekx n‡j Kc  eo n‡e| 

g‡b ivL‡Z n‡e K
c
  Avi mvg¨ve ’̄vi Ae ’̄vb GK bq; wbw ©̀ó ZvcgvÎvq K

c
  aªæeK (constant), wKšÍz 

evwn¨K Ae ’̄vi cwieZ©‡b mvg¨ve ’̄vi Ae ’̄v‡bi cwieZ©b nq| mvaviYZ †Póv Kiv nq hv‡Z cÖwµqvi 
wbqvgK mg~‡ni cwieZ©‡bi gva¨‡g AwaK Drcbœ ª̀e¨ cvIqv hvq| A_©vr mvg¨ve ’̄vi Ae ’̄vb Wvb w`‡K 
ivLv| mvg¨ve ’̄vi cwieZ©‡bi wbqvgKmg~n wb‡q M‡elbvi evwYwR¨K ¸iæZ¡ i‡q‡Q| 

wewµqv mvg¨ve ’̄vq †cŠQvi Rb¨ evg w`‡K hv‡e bv Wvb w`‡K hv‡e Zv wbY©‡qi Rb¨ wewµqvi Q (reaction 
quotient) Rvbv _vK‡j fvj nq| wewµqvi Q wb‡Pi Dcv‡q Rvbv hvq| 

N
2
(g) + 3H

2
(g)  2NH

3
(g) 

wewµqvi Q =   
[NH

3
]
2
t

[N
2
]
t
[H

2
]
3
t

  

GLv‡b [ ]t = t mg‡q NbgvÎv| 
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(i) Q I K
c
  Gi gvb mgvb n‡j wewÎqvwU mvg¨ve ’̄vq †cuŠ‡Q †M‡Q eySv‡e 

(ii) Q>K
c
  n‡j wewµqvwU evg w`‡K AMÖmi n‡e eySvq| G‡Z Drcbœ ª̀e¨ K‡g †h‡Z _vK‡e †h ch©šÍ bv 

mvg¨ve ’̄v weivR Ki‡e| 

(iii) Q < K
c
  n‡j wewµqvwU Wvb w`‡K AMÖmi n‡e eySvq| A_©vr Drcbœ ª̀‡e¨i cwigvY mvg¨ve ’̄v bv †cŠQv 

ch©šÍ evo‡Z _vK‡e| 

g‡b ivLv `iKvi †h, 

K
c
  = 

[ NH
3
]
2

[N
2
] [H

2
]
3
  Ges [ ] = mvg¨ve ’̄vq NbgvÎv eySv‡”Q 

 

 

 

mvims‡¶c 

● A‡bK wewµqvB mgvß nq bv| wewµqvi Drcbœ ª̀e¨vw` h_vh_ NbgvÎvq †cuŠQvgvÎ Zviv wewµqv K‡i 
cÖ_g w`‡Ki wewµqK Drcbœ Kiv ïiæ K‡i, †hgb aA+bB  mM + lL| ejv nq wewµqvwU 

mvg¨e ’̄vq †cuŠ‡Q‡Q| '  ' mvg¨ve ’̄v ev wewµqvi DfgyLxZv eySvq| ivmvqwbK wewµqv QvovI †fŠZ 

mvg¨ve ’̄v n‡Z cv‡i, H
2
O(s)  H

2
O (l)  H

2
O(g) A_©vr eid  cvwb  ev®ú| GLv‡b 

wewfbœ †d‡Ri g‡a¨ mvg¨ve ’̄v| AvcvZ „̀wó‡Z cwieZ©b j¶¨ Kiv bv †M‡jI AYyi ch©v‡q cwieZ©b 
AbeiZB n‡”Q| G me mvg¨ve ’̄v MwZkxj mvg¨ve ’̄v| wbw ©̀ó ZvcgvÎv I Pvc G cÖKv‡ii mvg¨ve ’̄v 
wbqš¿Y K‡i| 

 aA (g) + bB (g)  mM(g)+lL(g) wewµqvwUi mvg¨ve ’̄v aªæeK mvg¨ve ’̄vq NbgvÎvi 

 [ ] wfwË‡Z, 

 K
c
  = 

[M]
m
 × [L]
l

[A]
a
 × [B]

b
   [Q K

f
  [A]

a
  [B]

b
  = K

b
  [M]

m
  [L]
l
  Ges 

K
f

K
b
  = K

c
 ] 

 K
c
 MwZkxj mvg¨ve ’̄vi aªæeK | 

 K
c
  Gi ivwkgvjvwU Z_v Kw_Z fiwµqv m~Î cÖKvk K‡i| 

● wewµqv Wvbw`‡K AMÖmi n‡q ev mvg‡bi w`‡K wM‡q mvg¨ve ’̄vq †cŠQ‡e bv evg w`‡K AMÖmi n‡q ev 
wcQb wd‡i mvg¨ve ’̄vq †cŠQ‡e Zv wbf©i K‡i wewµqvi Q Gi Dci| N

2
(g) + 3H

2
(g)   

2NH
3
(g) wewµqvi Q = [NH

3
]
2
t  / [N2

]
t
  [H

2
]
3
t  , [ ]t

  wewµqv ïiæ nIqvi t mgq ci NbgvÎv| 

 

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

1| H
2
O(g)  H

2
O(l)  H

2
O(s) 

 (K) GKwU †fŠZ MwZkxj mvg¨ve ’̄v 
 (L) GKwU †fŠZ w ’̄wZkxj mvg¨ve ’̄v 
 (M) GKwU MwZkxj Amvg¨ Ae ’̄v 
 (N) GKwU ivmvqwbK MwZkxj mvg¨ve ’̄v 

2| CaCO
3
(s)  CO

2
(g) + CaO(s) mvg¨ve ’̄vwU 

 (K) CaCO
3
 †K DËß Ki‡jB ’̄vwcZ n‡e 

 (L) CO
2
 †K evZv‡m ivL‡jB cvIqv hv‡e| 

 (M) e×cv‡Î CaCO
3
 †K DËß Ki‡j ’̄vwcZ n‡e 

 (N) e×cv‡Î CaCO
3
†K eû w`b ivL‡jB cvIqv hv‡e| 

3| hw` GKwU G÷viKiY wewµqv †_‡K k
f
  [EtOH] [AcOH] = k

b
  [AcOEt] [H

2
O], Zvn‡j 

 (K) K
c
  GLvb †_‡K cvIqv hv‡e bv 

 (L) K
c
  ‡c‡Z n‡j cvwb (H

2
O) mwi‡q †dj‡Z n‡e 

 (M) K
c
  = 

kb

kf
  Ges wewµqvwU AcOEt(l) + H2O(l)  AcOH(l) + EtOH(l) 

 (N) K
c
  = 

kf

kb
  Ges wewµqvwU EtOH(l) + AcOH(l)   AcOEt(l) + H2O(l) 

4| hLb GKwU wewµqv mvg¨ve ’̄vi w`‡K AMÖmi ZLb 
 (K) Drcbœ ª̀e¨vw`i NbgvÎvi cwieZ©b nq bv 
 (L) wewµqK‡`i NbgvÎv Kg‡Z _v‡K Drcbœ ª̀‡e¨i NbgvÎv evo‡Z _v‡K| 
 (M) Drcbœ ª̀‡e¨i NbgvÎv evo‡Z _v‡K wKšÍz weµqK‡`i NbgvÎvi cwieZ©b nq bv 
 (N) AvcvZ „̀wó‡Z †Kvb gvÎvi †Kvb cwieZ©b j¶¨ Kiv hvq bv| 

5| 2NO2(g)  N2O4 wewµqvwUi Q 

 (K) 
[N2O4]t

[NO2]
2
t

 ,   (L)  
[N2O4]

[NO2]
  

 (M) [NO
2
]
t
  [N

2
O
4
]   (N)   

[N2O4]

[NO2]
2
t
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cvV 2 mvg¨ve¯’v aªæe‡Ki cÖKvk c×wZ 

 
 
D‡Ïk¨ 

G cvV †k‡l 

● wewfbœ NbgvÎv cÖKv‡ki BDwbU e¨envi Ki‡j mvg¨ve ’̄v aªæe‡Ki ivwkgvjv wKfv‡e wjL‡Z nq Zv Rvbv 
hv‡e| 

● wefvRb I ms‡hvRb wewµqvmg~‡ni mvg¨ve ’̄v aªæe‡Ki ivwkgvjv wjLv hv‡e| 
 

 

9.2.1: M¨vmxq wmm‡U‡gi mvg¨ve ’̄v aªeK 

wewµqK I Drcbœ ª̀e¨ meB M¨vmxq n‡j Zv‡`i mwµq fi‡K AvswkK Pv‡c cÖKvk Kiv nq| †m †¶‡Î 
mvg¨ve ’̄v aªæeK Kp w`‡q wjLv nq| GKwU mgmË¡ M¨vmxq 

 aA(g) + bB(g)  mM(g) + lL(g) wew©µqvi Rb¨ 

 Kp =
P

M( )
m

× P
L( )

l

P
A

( )
a

× P
B

( )
b ........................... (9.8) 

GLv‡b P
A
,P

B
,P

M
 I P

L  h_vµ‡g A, B, M I L M¨vmxq c`v_©¸‡jvi mvg¨ve ’̄vq AvswkK Pvc| 

wmm‡UgwU hw` V AvqZb wewkó cv‡Î mvgwMÖK Pvc P Ges w ’̄i ZvcgvÎv T †Z mvg¨ve ’̄vq _v‡K Zvn‡j 

Av`k© M¨v‡mi myÎvbymv‡iÑ 

 P
AV = aRT 

ev  P
A  = 

a

V  
RT 

∴ (PA )
a
 = [A] 

a
 (RT)

a
 ,  

Gfv‡e (PB )
b
  = [B]

b
(RT) 

b
, (PM P)

m
  = [M]

m
(RT)

m
  BZ¨vw`| 

 

∴ Kp = 
[M]m× [L]l× (RT)(m+l)

[A]a× [B]b× (RT)(a+b)
  = 

[M]
m× [L]l

[A]
a× [B]b

  × 
(RT)

(m+l)

(RT)
(a+b)

  

 

 = Kc (RT)
(m+l)-(a+b) 

 = Kc (RT)
∆n

 ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... .... .... .... (9.9) 

∆n = Drcbœ ª̀‡e¨i †gvj msL¨vi mgwó − wewµqK‡`i †gvjmsL¨vi mgwó|  

mgxKiY, (9.9) Kp I Kc Gi g‡a¨i m¤úK© †`Lv‡”Q| 
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9.2.2| mvg¨ve ’̄v aªæe‡Ki †gvj fMœvsk Abymv‡i cÖKvk|  

†h‡nZz P
A
= X

A
P  [X

A
, A Gi †gvj fMœvsk Ges P mvgwMÖK Pvc) 

 (PA)
a
  = (X

A
)
a
  P

a
  

(9.8) mgxKiYwU wb‡Pi Dcv‡q †jLv hvq 

K
P
 =  

(x
M
)
m
× (x

L
)
l
 P
(m+l)

(x
A
)
a
× (x

B
)
b
P
(a+b)

   

 = K
X
 P
(m+l)-(a+b)

 ... ... ... ... ... ... ... ... ... ... ... ... (9.10) 

 = KxP∆n 

 GLv‡b K
X
 = =  

(x
M
)
m
 × (x

L
)
l

(x
A
)
a
 ×  (x

B
)
b
  

myZivs GKB wewµqvi mvg¨ve ’̄v aªæeK 

Kp = Kc (RT)
∆n

  = KxP
∆n

  

 D`vniY| 2NO(g) + Cl
2
(g)  2NOCl(g) wewµqvwUi 25°C ZvcgvÎvq P

NO
= 5.0×10

-2
  atm, 

P
Cl2

  = 3.0×10
-1
 atm, Ges  P

NOCl 
= 1.2 atm| 

Gi Kp, Kc I Kx KZ? 

Kp = 
P

NOCl( )
2

P
NO( )

2

× P
Cl

2

 =  
(1.2 atm)

2

(5.0×10
-2
 atm)

2
 × (3.0×10

-1
)atm

  

  = 1.9×10
-3
  atm

-1
  

Q ∆n = 2 - (2+1) = -1 

 Kp = Kc (RT)
-1
  = 

Kc

RT
  

∴ Kc = Kp (RT) 

 =






1.9×10

-3

atm
 



0.082 

L.atm

K.mol
 (298K)  

 = 4.6 × 104  L mol-1  

K
x
 P
∆n

  = K
p
 

K
x
 = 

1.9×10
-3
atm

-1

(1.55atm)
-1

  = 2.95 × 10
-3
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9.2.3: AmgmZ¡ wmm‡U‡gi mvg¨ve¯’v aªæeK 

 CaCO3(s)  CaO(s) + CO2(g) 

K
'
c   = 

[CaO] [CO2]

[CaCO3]
  

Kc  = [ CO2 ],  KviY †h †Kvb KwVb Ae ’̄vq NbgvÎv‡K GKK aiv nq| 

A_©vr K
'
c  [ CaCO3

] / [CaO] = aªæeK 

GKBfv‡e K
p
 = P

CO
2

   

mvaviYZ weï× KwVb ev Zij c`v_© mvg¨ve ’̄vq weivR Ki‡j Zv‡`i NbgvÎv‡K GK aiv nq| 

hw` cvwb‡K wefvRb Kiv hvq Ges wefvRb cÖwµqvwU mvg¨ve ’̄vq †cuŠ‡Q Zvn‡j 

 2H2O(l)  2H2(g) + O2(g) 

Ges K
c
  n‡e, 

 K
c
= H

2[ ]
2

O
2[ ] ev Kp = PH 2

( )
2

× PO2
 

KviY [H2O(l)]2 = aªæeK, P
H2O

l( )( )
2

= aªæeK| 

 

9.2.4: wefvwRZ wmm‡U‡gi mvg¨ve¯’v aªæeK 

Zv‡ci cÖfv‡e wb‡Pi wefvRbwU N‡U 

PCl5(g)  PCl3(g) + Cl2(g) 

1−α α α 

aiv hvK PCl5 Gi α Ask wefvRb n‡q‡Q| α wefvRb gvÎv| wefvRb gvÎv (degree of dissociation) 
n‡”Q AYyi (GLv‡b PCl5) †h Ask wefvwRZ n‡q‡Q| wefvR‡bi d‡j mvg¨ve ’̄vq PCl5 G 1-α Ask 
Aewkó i‡q‡Q| α cwigvY PCl3 I α cwigvY Cl2  Drcbœ n‡q‡Q| GK †gvj PCl5 wewµqvq Ask MÖnY 
K‡i‡Q e‡jI a‡i †bqv n‡q‡Q| wmm‡U‡g †gvj msL¨v ùvwo‡q‡Q 1-α+α+α = 1+α 

†h cv‡Î wefvRb Kiv n‡q‡Q Zvi AvqZb V n‡j 

[PCl5(g)] = 
1-α
V

  

[ PCl3(g) ] = 
α
V
  

Ges  [Cl2(g)] = 
α
V
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∴ Kc = 

α
v
 × 

α
v

1-α
V

  = 
α2

(1-α)V
  .... .... .... .... .... .... .... .... (9.11) 

ïiæ‡Z PCl5 Gi GK †gvj wQj, ZvB [PCl5]0  = 
1

V
  Ges (9.11) †K †jLv hvq 

K
c
  = 

α2 [PCl5]0
1-α

   .... .... .... .... .... .... .... .... .... (9.12) 

Avevi  x
PCl5

  = 
1-α
1+α

, x 
PCl3

 = 
α

1+α
 Ges x

Cl2
 = 

α
1+α

  

wmm‡U‡gi mvgwMÖK Pvc hw` P nq, Zvn‡j 

P
pcl5

 (pcl5(g) Gi AvswkK Pvc)  = 
1−α
1+α

 P, Abyiƒcfv‡e 

P
PCl

3
(g)

  = 
α

1+α
P, Ges p

Cl
2

 = 
α

1+α
 × P  

∴ Kp = 
(
α

1+α
)
2
P
2

(
1-α
1+α

)P
 = 

α2P
1-α

 .... .... ..... ..... ..... .... … (9-13) 

 

9.2.5: nvB‡Wªv‡Rb I Av‡qvwW‡bi wewµqvi mvg¨ve¯’v aªæeK 

wewµqvwU n‡”Q 
H2(g) + I2(g)  2HI(g) 

GLv‡b a  †gvj H2 I a  †gvj I2 wewµqv K‡i 2a †gvj HI Drcbœ K‡i| wewµqvi ïiæ‡Z hw` GK †gvj 
H2 I GK †gvj I2(g) †_‡K _v‡K mvg¨ve ’̄vq 1-a †gvj nvB‡Wªv‡Rb Ges 1-a †gvj Av‡qvwWb Aewkó 
i‡q‡Q| myZivs mvg¨ve ’̄vq wmm‡U‡g †gvU †gvj = 1−a+1-a+2a = 2 
Ave× wewµqv cv‡Îi AvqZb V n‡j 

[ H2 ] = 
1-a

V
 ,   [ I2(g) ] = 

1-α
V

  Ges [ HI ] = 
2a

V
  

Ges GB Dcv‡Ëi wfwË‡Z Kc Gi ivwkgvjv †jLv hvq| Avevi Ave× cv‡Îi mvgwMÖK Pvc hw` P nq Zvn‡j 

P
H2
= 
1-a

2
  P, P

I2
  = 

1-a

2
  P Ges  P

HI

2

= 
2a

2

 
 

 
 

2

. p
2| G †_‡K Kp Gi ivwkgvjv †jLv hvq| 

Kp =
PHI

2

PH 2
.PI2

=

2a

2

 
 

 
 

2

× P2

1− a

2
× P ×

1− a

2
× P

=
4a2

(1− a)
2
 

†h‡nZz Kp Gi mgxKi‡Y Pvc P †Kvb ivwk †bB ZvB D³ wewµqvq Pv‡ci †Kvb cÖfve †bB| 
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9.2.6: †nevi c×wZ‡Z A¨v‡gvwbqv Drcv`‡bi mvg¨ve¯’v aªæeK 

wewµqvwU n‡”Q 

 N
2
(g) + 3H

2
(g)  2NH3(g) 

Ges  Kp =
P

NH
3

( )
2

P
N

2

× P
H

2
( )

3  

 =
x
NH

3
( )

2

x
N

2

× x
H
2

( )
3

.P
2

,x
N2

 , x
H2

  Ges x
NH

3
  h_vµ‡g N

2
, H

2
 I NH

3
 Gi †gvj fMœvsk Ges P 

mvgwMÖK Pvc| 

hw` mvg¨ve ’̄vq cÖwZ N2 †gv‡ji a Ask wewµqvq Ask MÖnY K‡i _v‡K Zvn‡j G Ae ’̄vq (1-a) †gvj N2 
Ges 3(1-a) †gvj H2 Aewkó i‡q‡Q Ges 2a †gvj NH3 Drcbœ n‡q‡Q| myZivs mvg¨ve ’̄vq †gvU †gvj = 
1-a+3 (1-a) + 2a = 4-2a| ïiæ‡Z N2 wQj GK †gvj Ges nvB‡Wªv‡Rb wQj wZb †gvj Ges †gvU msL¨v 
wQj Pvi| P mvgwMÖK Pvc 

P (N2) = 
1-a

4-2a
  P, P

H2
  = 

3(1-a)

4-2a
  P Ges P

NH3
  = 

2a

4-2a
  P  ev  

aP

2-a
  

G me DcvË †_‡K Kp Gi ivwkgvjv wbY©q Kiv hvq| 

 

D`vniY| bvB‡Uªv‡Rb I nvB‡Wªv‡Rb 1:3 †gvj Abycv‡Z wgwkªZ Kiv n‡jv| 600°C ZvcgvÎvq Ges 20 atm 
Pv‡c mvg¨ve ’̄v †cŠQvi ci wgkª‡Y 25% A¨v‡gvwbqv Drcbœ nq| wewµqvwUi Kp KZ? 

wewµqvwU: N2+3H2   2NH3 

Kp =
( ) 3

2

.
24

13
.

24

1

2

.









−

−









−

−









−

P
a

a
P

a

a

a

pa

  

      =
( )

3

2

20
)4.2(4

4.13
20

4.4

4.1

40.02

2040.









×
×−

−








×

−

−









−

×

 

 

GLv‡b P = 20 atm 

         
2a

4-2a
  ev 

a

2-a
  = 0.25  

     ∴ a = 0.40 

 

∴ Κp = 4.7 × 10-3  atm-2  
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mvg¨ aªæeK Kp Kc Gi abvZœK gvb 

†h †Kvb GKwU Dfqg~Lx wewµqv we‡ePbv Kwi, 

A+B    C+D 

wewµqvwUi Kc = 
[C] [D]

 [A] [B]
  Ges Kp = 

PC.PD
PA.PB

  

GLv‡bv †`Lv hv‡”Q Kc ev Kp Gi †¶‡Î Drcv`mg~‡ni NbgvÎv ev AvswkK Pv‡ci ¸bdj‡K wewµq‡Ki 
NbgvÎv ev AvswkK Pv‡ci ¸Yd‡ji Øviv fvM eySvq| 

GLb mvg¨ aªæeK Kc Gi gvb k~b¨ n‡Z n‡j [C] [D] Gi gvb k~b¨ n‡Z n‡e| Drcv‡`i gvb k~b¨ nIqv A_© 
wewµqv Avi¤¢B nqwb| 

†Kvb GKwU ivmvqwbK wewµqv Avi¤¢ bv n‡j Kc ev Kp cvIqvi cÖkœB I‡V bv| ZvB Kc ev Kp Gi gvb 
k~b¨ n‡Z cv‡i bv| 

Avevi Kc Gi gvb Amxg n‡Z n‡j [A] [B] Gi gvb k~b¨ n‡Z n‡e| †h‡nZz Dfg~Lx wewµqvq wewµqK I 
Drcv` Dfq _vKv evÂbxq| ZvB [A] [B] Gi gvb k~b¨ n‡j cðvrgyLx wewµqv n‡e bv| 

ZvB wewµqvwU GKg~Lx n‡e| d‡j wewµqvwU mvg¨ve ’̄vq Avm‡e bv| ZvvB Kc ev Kp Gi gvb AmxgI n‡Z 
cv‡i bv| 

ZvB ejv hvq mvg¨ve ’̄vq we`¨gvb †Kvb Dfg~Lx wewµqvq mvg¨ aªæe‡Ki GKwU abvZœK gvb _vK‡e| KLbI 
k~b¨ ev Amxg n‡e bv| 

 

 

 

mvims‡¶c 

● Kp = Kc (RT)
∆n

  = K
x
P
∆n

 | mvg¨ve ’̄vq wewµqK‡`i I Drcbœ ª̀‡e¨i AvswkK Pvc, NbgvÎv 

molL
-1
  I †gvj fMœvsk Abymv‡i mvg¨ aªæe‡Ki cÖZxK h_vµ‡g Kp, Kc I Kx| ∆n Drcbœ ª̀‡e¨i I 

wewµqK‡`i †gvj msL¨vi cv_©K¨| P mvgwMÖK Pvc| 
 AmgmË¡ wmm‡Ug n‡j KwVb I Zi‡ji NbgvÎv aªæeK aiv nq KviY AmgmË¡ wmm‡U‡gi mvg¨ve ’̄vi 

Ae ’̄vb KwVb I Zi‡ji cwigv‡bi Dci wbf©i K‡i bv| M¨vmxq e Í̄zB ïay MY¨ Kiv nq| 
● wefvwRZ ev ms‡hvwRZ wmm‡U‡gi mvg¨ve ’̄v wbY©‡qi mgq mvg¨ve ’̄vq e Í̄z mvgMÖxi †gvj msL¨vi 

we‡ePbv Kiv nq| 
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cv‡VvËi g~j¨vqb 

mwVK DË‡i wUK wPý (√) w`b| 

1| Kp I Kc Gi g‡a¨ mwVK m¤úK© n‡”Q 

 (K) Kp = 
Kc

(RT)
∆n

    (L) K∆n
p
  = Kc(RT),  

 (M) Kp(RT)
-∆n

  = Kc (N) (RT)∆n  = 
Kc

Kp
  

2| NH4Cl (s)  NH3(g) + HCl(g) wewµqvwUi Kp n‡e 

 (K) P
NH

3
  × P

HCl
  

 (L) P
NH

3
  ×  P

HCl
  / P

NH4Cl
  

 (M) P
NH4Cl

  

 (N) Kp Gi †Kvb ivwkgvjv nq bv| 

3| NaHCO3 DËß Ki‡j Ave× cv‡Î †h mvg¨ve ’̄vi nq Zvi Kp = PH
2
O
  × P

CO2
  mvg¨ve ’̄vq 

†cŠQvi Rb¨ NaHCO3 Gi †h msL¨K †gvj wb‡q ïiæ Ki‡Z nq Zv n‡jv- 
 (K) k~b¨   (L) 1   (M) 2   (N) 3 

4| N2(g) + O2(g)  2NO(g) , Kc = 4.9   10-31  Ges 

 [N2] = [O2] = 1.0 molL
-1
   [NO] n‡e 

 (K) 4.9 × 10
-31

  molL
-1
  

 (L) 7.0 × 10
-16

  molL
-1
  

 (M)  14.0 × 10
-16

  molL
-1
  

 (N) 1.0 molL
-1
  

5| Kve©‡bi mv‡_ wewµqv K‡i mvg¨ve ’̄vq †cŠQvi ci wmm‡U‡g Kve©b, N2O, CO2 I  N2 M¨vm 

cvIqv †Mj Ges Kp = 
P
CO

2

× P
N
2

( )
2

P
N

2
O( )

2  †h wewµqvwU NUvq mvg¨ve ’̄vq -D‡j wLZ ª̀e¨vw` cvIqv 

†M‡Q Zv n‡e| 
 (K) CO2(g) + 2N2(g)  C(s) + 2N2O(g) 

 (L) 2N2O(g)  2N(g) + CO2(g) 

 (M) C(s) + 2N2O(g)  CO2(g) +2N2(g) 

 (N) CO2(g) + 2N2O(g)   C(s) + CO2(g) +2N2(g) 
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cvV 3 wewfbœ Ae¯’vq mvg¨ve¯’v 
 

 

D‡Ïk¨ 

G cvV †k‡l 

● jv kv‡Uwj‡q bxwZ m¤̂‡Ü Rvbv hv‡e| 
● G÷vwiwd‡Kk‡bi †fŠZ bxwZ †evSv hv‡e| 
● cvwbi wewfbœ †d‡Ri g‡a¨ mvg¨ve ’̄vi aviYv n‡e| 
 

9.3: jv kv‡Uwj‡q bxwZ (Le Chatelier's Principle) 

jv kv‡Uvwj‡q mvg¨ve ’̄vi Dci ZvcgvÎv, Pvc Ges wewµqK I Drcbœ ª̀‡e¨i NbgvÎvi cÖfve cix¶v K‡i 
†`‡L‡Qb| G‡Z Zuvi hv ch©‡e¶b Ges AwfgZ ZvB jv kv‡Uwj‡q bxwZ bv‡g cwiwPZ| bxwZwU Gfv‡e ejv 
hvq; 

†Kvb wmm‡U‡g ZvcgvÎv, Pvc ev NbgvÎv cwieZ©‡bi d‡j Zvi mvg¨ve ’̄v wewNœZ n‡j wmm‡UgwUi mvg¨ve ’̄vi 
mshyw³ Ggbfv‡e cwiewZ©Z nq hv‡Z G cwieZ©b e¨_© nq| 

 

9.3.1: NbgvÎvi cwieZ©b 

Avgiv N2(g) + 3H2(g)   2NH3(g) wewµqvwU we‡ePbv Kwi| G‡Z AviI N2 †hvM Ki‡j wK n‡e? jv 

kv‡Uwj‡q bxwZ Abyhvqx wmm‡UgwU Ggbfv‡e cwiewZ©Z n‡e hv‡Z AwZwi³ bvB‡Uªv‡Rb †hv‡Mi djvdj 
cÖkwgZ nq| A_©vr AviI NH3 Drcbœ nq| nvB‡Wªv‡Rb †hv‡Mi †¶‡ÎI GKB dj n‡e| mvg¨ve ’̄vq wKQy 
NH3 †hvM Ki‡j NH3 wefvwRZ n‡q N2 I H2 Drcbœ Ki‡e| hw` wmm‡U‡g GKwU wbw®Œq M¨vm †hvM Kiv 
nq G †¶‡Î mvg¨ve ’̄vi cwieZ©b n‡e KviY wbw®Œq M¨vmwU mvgwMÖK Pvc evovq d‡j Ab¨vb¨ ª̀‡e¨i AvswkK 
Pvc cwiewZ©Z n‡e| hw` wewµqvq †gvj msL¨vi cwieZ©b bv nq Zvn‡j wbw®Œq M¨v‡mi †Kvb cÖfve 
mvg¨ve ’̄vi Dci co‡e bv| 

 

9.3.2: Pv‡ci cÖfve 

M¨vmxq wewµqv‡ZB Pv‡ci cÖfve mvg¨ve ’̄v‡K cÖfvweZ Ki‡Z cv‡i| A¨v‡gvwbqv Drcv`b wewµqvwU‡Z Wvb 
w`‡K †gvj msL¨v Kg _vKv‡Z Pv‡ci d‡j wewµqwU Wvb w`‡K hv‡e| Kvib wewµqvwU Wvb w`‡K †M‡jB 
Pv‡ci cÖfve K‡g| wKšÍz 2HI(g)   H2(g)+I2(g) wewµqvq Pvc evwo‡q mvg¨ve ’̄vq †ni‡di n‡e bv| 

Pvc evwo‡q mvg¨ve ’̄vi wewµqv‡K Wvb ev evg w`‡K cwiewZ©Z Kiv‡Z cviv †M‡jI mvg¨ve ’̄v aªæe‡Ki Dci 
Pv‡ci †Kvb cÖfve bvB| 
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9.3.3: ZvcgvÎvi cwieZ©b 

ỳBwU wewµqv we‡ePbv Kiv hvq 

(i) N2(g) +3H2(g)   2NH3(g)  ∆H
φ
f
 = -92 KJ/mol 

(ii) N2(g) + O2(g)   NO(g)      ∆Hφ
f
  = +180 KJ/mol 

A¨v‡gvwbqv Drcv`b Zv‡cvrcvw`| wmm‡U‡gi ZvcgvÎv evov‡j Zv‡ci cÖfve wZ‡ivwnZ nq hw` Zvc †kvwlZ 
n‡q A¨v‡gvwbqvi wefvRb nq| GB wefvR‡b bvB‡Uªv‡Rb I nvB‡Wªv‡Rb wmm‡U‡g ˆZix nq Ges 
A¨v‡gvwbqvi NbgvÎv K‡g hvq| G‡Z mvg¨ve ’̄v aªæeK I K‡g hvq| 

wØZxq wewµqvwU ZvcMÖvnx| wmm‡U‡gi ZvcMÖn‡Yi d‡j bvB‡Uªv‡Rb I Aw·‡R‡bi AviI wewµqv N‡U Ges 
AwZwi³ bvBwUªK A·vBW Drcbœ nq| GLv‡b wewµqwUi mvg¨ve ’̄v aªæeK I ZvcgvÎv e„w×i d‡j e„w× cvq| 

 

9.3.4: G÷vwiKiY (Estrification) 

B_vbj (EtOH) I B_vbwqK GwmW (AcOH) wewµqv K‡i B_vBj B_vb‡qU (AcOEt) ev G÷vi Drcbœ 
K‡i; 

EtOH(l) + AcOH(l)   AcOEt(l) + H2O(l) .... .... .... .... .... .... … (9.14) 

nvB‡Wªv‡Rb †K¬vivBW ev Nb mvjwdDwiK GwmW cÖfveK wnmv‡e wmm‡U‡g †hvM Ki‡j ª̀æZ G÷vi Drcbœ 
nq| cÖfveK Qvov e×cv‡Î DËß Ki‡jI G÷vwiKiY ª̀æZZi nq| 

(9.14) wewµqvwUi Kc =
[AcOEt] [H2O]

[AcOH] [EtOH]
  

(9.14) wewµqvwU Zij gva¨‡g GKwU mycwiwPZ DfgyLx wewµqv| wewfbœ cwigv‡Yi B_vbvwqK GwmW I 
B_vbj GKwU e× cv‡Î (sealed tube) wb‡q 100°C ZvcgvÎvq DËß K‡i mvg¨ve ’̄v ª̀æZ ’̄vcb Kiv hvq| 
ZLb cvÎwU‡K VvÛv K‡i ª̀e¨vw`i †gvj wnmve K‡i 

Kx  =  

x
EtOAC

 × x
H2O

x
AcOH

 × x
EtOH

   =  

n
EtOAc

 × n
H2O

n
AcOH

 × n
EtOH

  .... .... .... .... .... .... …  (9.15) 

 ≈ 4 cvIqv †M‡Q| 

G wewµqvq Kx = Kc, KviY ∆n  = 0 

mvg¨ve ’̄v aªæeK (Kx ev Kc) wU ZvcgvÎvi Øviv †Zgb cÖfvweZ nq bv e‡j jv kv‡Uwj‡q bxwZ Abyhvqx ejv 

hvq (9.14) wewµqvq ∆Hθ  k~b¨ ev LyeB Kg| 
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9.3.5: †fŠZ cwieZ©b I jv kv‡Uwj‡q bxwZ 
†fŠZ cwieZ©‡bi †¶‡ÎI jv kv‡Uwj‡q bxwZ Lv‡U| †hgb 

 eid   cvwb 

 H
2
O(s)   H

2
O(l)  ∆Hφ = 6 KJ/mol  

eid cvwbi cÖ`wk©Z wgkª‡Y Pvc evov‡j wmm‡U‡gi AvqZb Kgvevi cÖeYZv †`Lv †`q| eid M‡j wM‡q 
wmm‡U‡gi AvqZb Kgv‡Z cv‡i| eid M‡j hvevi cÖwµqvwU ZvcMÖvnx| ZvB wmm‡U‡gi Zvc evo‡j Zv‡ci 
e„w× cÖwZnZ Ki‡Z eid M‡j| wKš—z hZ¶Y ch©šÍ cvwbI eid mvg¨ve ’̄vq Av‡Q, A_©vr eid M‡j wbt‡kl 
nq bvB ZZ¶Y wmm‡U‡gi ZvcgvÎv O°C _vK‡e| 
 

9.3.6: cvwbi †fŠZ Ae ’̄vi mvg¨ve ’̄v: 

ci¯úi †_‡K c„_Kfv‡e eySv hvq wmm‡U‡gi Giƒc mgmË¡ Ask‡K †dR ejv nq| cvwb KwVb (eid), 
Zij I evqyexq Ae ’̄vq _vK‡Z cv‡i 273.16k ZvcgvÎvq I 1 atm Pv‡c cvwbi GB wZbwU Ae ’̄v GK‡Î ev 
mvg¨ve ’̄vq _vK‡Z cv‡i| 9.3 wPÎ ZvB †`Lv‡”Q| 

B we› ỳ‡Z cvwbi wZbwU †dR (Ae ’̄v) mv‡g¨ 
i‡q‡Q| B  we› ỳ‡K cvwbi ˆÎa we› ỳ (Triple 
point) e‡j| G c‡q‡›U ZvcgvÎv 273.16K 
Ges ev®úPvc 611Pa (4.58 Torr)| BD 
†iLvwU cvwbi wngv‡¼i Dci Pv‡ci cÖfve 
†`Lvq| BC †`Lv‡”Q cvwbi ev®úPv‡ci Dci 
ZvcgvÎvi cÖfve| AB †`Lv‡”Q ei‡di msjMœ 
cvwbi ev‡®úi Dci ZvcgvÎvi cÖfve| cÖwZwU 
†iLv ỳBwU †d‡Ri g‡a¨ mvg¨ve ’̄v †`Lv‡”Q| 
†hgb BC Zij cvwb I Gi msjMœ ev®ú, BD 
Zij cvwb-eid Ges AB cvwbi ev®ú I eid 
wb‡ ©̀k K‡i |  

9.3| mvg¨ve ’̄vq cvwbi †dR wPÎ| 

 
mvims‡¶c 
● jv kv‡Uwj‡q bxwZ Abymv‡i mvg¨ve ’̄vi Dci ZvcgvÎv, Pvc I NbgvÎvi cÖfve eySv hvq| bxwZwU n‡”Q 

Ò†Kvb wmm‡U‡gi ZvcgvÎv, Pvc ev NbgvÎvi cwieZ©‡bi d‡j mvg¨ve ’̄v wewNœZ n‡j wmm‡UgwUi 
mvg¨ve ’̄vi mshyw³ Ggbfv‡e cwiewZ©Z nq hv‡Z G cwieZ©b cÖkwgZ nq|Ó 

● G÷vwiwd‡Kkb GKwU mycwiwPZ DfgyLx wewµqv hvi mvg¨ve ’̄v aªæeK ZvcgvÎv Øviv mvgvb¨B cÖfvweZ 
nq| 

● cvwbi wewfbœ Ae ’̄v (†dR) 1atm Pv‡c I 273.16K ZvcgvÎvq mvg¨ve ’̄vq _vK‡Z cv‡i| G Ae ’̄vq 
wZbwU †dR GKwU we› ỳ‡Z wgwjZ nq| we› ỳwUi bvg wUªcyj c‡q›U ev cvwbi ˆÎa we› ỳ| G we› ỳ‡Z 
Rjxq ev‡®úi Pvc 611 pa ev 4.58 Torr. 

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

1| jv kv‡Uwj‡q bxwZ Abymv‡i Pvc evov‡j N
2
(g) + 3H

2
(g)   2NH

3
(g) wewµqvwU Wvb w`‡K hv‡e 

KviY 
 (K) wewµqvwU‡Z A¨v‡gvwbqv Drcv`‡bi †gvj msL¨v K‡g †M‡Q e‡j 
 (L) wewµqvwU‡Z Zvc Drcbœ nq 
 (M) GKvwaK †gvj Drcbœ nq 

2| N2(g) + O2(g)   2NO(g)  ∆H = +180 RJ/mol 

 G wewµqvi ZvcgvÎv evov‡j 
 (K) NO Drcv`‡b mnvqZv Kiv n‡e 
 (L) NO wefvwRZ n‡e 
 (M) Av¸b a‡i hv‡e 
 (N) wec` NU‡e 

3|  CaCO3(s)   CaO(s) + CO2(g)  wewµqv †_‡K AbeiZ CO2 M¨vm mwi‡q †dj&‡j 

 (K) CaO KwVb AvKvi avib Ki‡e 
 (L) CO2 †K Kv‡R jvMv‡bv hv‡e 

 (M) Ca(HCO)2 Drcv`b e¨vnZ n‡e 

 (N) CaCO3 Gi wefvRb Zivwb¦Z n‡e| 

4| G÷vwiwd‡Kkb n‡”Q 
 (K) A¨vj‡Kvnj -A¨vj‡Kvnj wewµqv 
 (L) A¨vj‡Kvnj - ˆRe GwmW wewµqv 
 (M) ˆRe Gwm‡Wi wefvRb 
 (N) A¨vj‡Kvnj cv‡b evav `vb 

 5| cvwbi †dR wP‡Î 
 (K) cvwbi m‡½ wewfbœ iK‡gi wewµqvi wPÎ Av‡Q 
 (L) GKwU Triple c‡q›U Av‡Q 
 (M) †gN-e„wó I S‡oi wPÎ i‡q‡Q 
 (N) nvB‡Wªv‡R‡bi m‡½ Aw·‡R‡bi wewµqvi wPÎ i‡q‡Q 
 

 

 

cvV 4 mvg¨ve¯’vi cÖ‡qvM 
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D‡Ïk¨ 

G cvV †k‡l 

● G cvV †k‡l evwYR¨ ev imvq‡bi wKQy wKQy †¶‡Î mvg¨ve ’̄v wKfv‡e cÖ‡qvM Kiv nq Zv Rvbv m¤¢e| 

 
9.4.1: mvg¨ve¯’vi evwYwR¨K cÖ‡qvM 

†nevi c×wZ‡Z A¨v‡gvwbqv Drcv`‡bi Zvc ivmvqwbK mgxKiYwU n‡”Q 

 N2(g) + 3H2(g)   2NH3(g);  ∆Hφ
f
  = -92 KJ/mol 

GLv‡b j¶bxq †h wewµqvwU ZvcMÖvwn G‡Z †gvj msL¨v K‡g hvq| jv k¨v‡Uwj‡q bxwZ Abymv‡i Zvc Kgv‡j 
Ges Pvc evov‡j wewµqvwU mvg‡bi w`‡K AMÖmi n‡e| D”P Zv‡c A¨v‡gvwbqv wefvwRZ n‡e| wKšÍz ZvcgvÎv 
Kgv‡j wewµqvi †eM K‡g hv‡e| †`Lv †M‡Q ZvcgvÎv evwo‡q wewµqvi mvg¨ve ’̄v NbgvÎvq  †h NvUwZ Zv 
cÖfveK (Catalyst) †hvM K‡i c~iY Kiv hvq| ZvB A¨v‡gvwbqv Drcv`‡bi Rb¨ †h cÖwµqv Zv n‡”Q 1:3 
Abycv‡Z bvB‡Uªv‡Rb I nvB‡Wªv‡Rb wgwkªZ K‡i cÖvq 600 (ev 200-1000) atm Pv‡c AvqZb m¼zwPZ K‡i 
cÖvq 500°C ZvcgvÎvq cÖfve‡Ki (Fe, Al2O3) cÖfv‡e wgwkªZ M¨vm‡K A¨v‡gvwbqvq cwiYZ Kiv 

KbU¨v± (contact) c×wZ‡Z mvjwdDwiK GwmW Drcv`‡b 

2SO2(g) + O2(g)  2SO3(g)  ∆H
φ
 = -197 KJ/mol  

wewµqvwU e¨eüZ nq| GLv‡bI jv k¨v‡Uwjqvi bxwZ Ges f¨vbvwWqvg A·vBW (V2O5) cÖfveK e¨envi 
K‡i 450°C ZvcgvÎvq 2 atm Pv‡c AvkvcÖ` mvjdvi UªvB A·vBW Drcv`b nq| 

 

9.4.2: cvwbi Avqbxq ¸bdj 

cvwb wb‡R wb‡RB AvqwbZ nq (auto ionization) 

2H
2
O(l)   H

3
O
+
(aq)  + OH

-
(aq)  

K´ = 
[H3O

+
] [OH

-
]

[H2O]
2   

ev K´[H2O]2 = [H3O
+
 ] [OH

-
 ] = [H

+
][OH] 

A_©vr Kw = [H
+
 ] [OH]

−

 

Kw = K´[H2
O]

2
 = AvqwbK ¸Ydj aªæeK (ionic product constant) 

cix¶vq †`Lv †M‡Q 25°C ZvcgvÎv weï× cvwbi Rb¨ 
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[H
+
 ] = [OH

-
 ] = 1.0 × 10

-7
  mol L

-1
 (mvaviYZ: BDwbU †jLv nq bv) 

Kw Gi we‡klZ¡wU eySv `iKvi| †h c`v_©B ª̀exf‚Z _vKzK bv †Kb 25°C ZvcgvÎvq Rjxq ª̀e‡Y [H+ ] I 

[OH
-
 ] Gi ¸Ydj me©`v 1.0×10-14  n‡e| wZbwU Ae ’̄vi †`Lv cvIqv hv‡e| 

 (i) weï× cvwb ev wbi‡c¶ ª̀eY [ H+  ] = [ OH-  ] 

 (ii) GwmwWI ª̀eY, [ H+  ] > [ OH-  ] 

 (iii) ¶vixq ª̀eY,  [ OH-  ] > [ H+ ] 
 

9.4.3: `ªve¨Zv ¸Ydj (solubility product) ev `ªve¨Zv aªæeK (solubility constant) 

 MX  †hŠMwU cvwb‡Z ª̀exf‚Z n‡q 

 MX(s)   M
+
(aq)  + X

-
(aq)  .... .... .... .... .... .... (9.16) 

(9.16) mvg¨ve ’̄vi DrcwË Ki‡j, mvg¨ve ’̄v aªæeK 

 K' = 
[M

+
] [X

-
]

[MX]
  

 K'[MX] =Ksp = [M
+
 ] [X

-
 ] 

Ksp  †K ª̀ve¨Zv ¸Ydj aªæeK ev ïay ª̀ve¨Zv ¸Ydj ev ª̀ve¨Zv aªæeK e‡j| 

 AgCl(s)   Ag
+
(aq)  + Cl

-
(aq)  

 Ksp = 1.6×10
-10

 (25°C ZvcgvÎvq)  

 BaSO4(s)   Ba2+(aq) + SO
2-
4 (aq)  

 Ksp = 1.5×10
-9
 (25°C ZvcgvÎvq)  

Ksp gvb Abymv‡i AgCl A‡c¶v BaSO
4
 cvwb‡Z A‡c¶vK…Z AwaK ª̀ve¨| 

 

9.4.4: GwmW we‡qvRb aªæeK (Acid dissociation constant) 

A¨vwmwUK GwmW GKwU ỳe©j GwmW| cvwb‡Z GwU wb‡¤œi b¨vq wewµqv K‡i 

 CH3COOH(aq)   H
+
(aq)  + CH3COO

-
(aq)  

 Ka = 
[H+] [CH3COO

-]

[CH3COOH]
  

mvg¨ve ’̄v aªæeK Ka †K GwmW we‡qvRb aªæeK e‡j| 

 -LogKa = pka = -Log[H
+
 ] - log 

[CH3COO
-
]

[CH3COOH]
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pKa  = pH - Log 
[CH3COO

-
]

[CH3COOH]
  

 = pH - Log 
[jeb]
[GwmW]  

Ka ev pka Gi gvb †_‡K GwmWwU ỳe©j (weak) ev mej (strong) Zv eySv hvq| †hgb 25°C ZvcgvÎvq 

Ka(HCl) = 1.0 × 10
7
 | GKB ZvcgvÎvq B_vbwqK (A¨v‡mwUK) Gwm‡Wi Ka = 1.8 × 10-5  

 

9.4.5: wefvRb gvÎv wbY©q 

M¨vmxq e Í̄z hw` Zvi wefvR‡bi d‡j Drcbœ M¨vmxq ª̀e¨vw`i mv‡_ mvg¨ve ’̄vq _v‡K Zvn‡j e Í̄zwUi wefvRb 
gvÎv (α) wbY©q Kiv hvq| GK †gvj †_‡K hw` n msL¨K †gvj wefvwRZ ª̀e¨ Drcbœ nq Zvn‡j wmm‡U‡g 
†gvU †gvj msL¨v = 1+α(n-1) 

mvg¨ve ’̄vq hw` mKj ª̀e¨ V AvqZb `Lj K‡i Zvn‡j mvg¨ve ’̄vi wfwË‡Z wbY©xZ †gvjvi fi M Ggb n‡e 
†hb, 

 PV = 
W

M
 RT, W = ª̀e¨wUi fi 

wefvR‡bi c~‡e© AvqZb V0 Ges ª̀e¨wUi cÖK…Z †gvjvi fi M0 n‡j 

 
V

V0
  = 

1+α(n-1)
1

  = 
M0

M
  

ev α = 
M0-M

M(n-1)
  ....................................... (9.17) 

Avevi V0 AvqZ‡bi wmm‡U‡gi cÖv_wgK Pvc P0 Ges mvg¨ve ’̄vq DcwbZ nevi ciI hw` AvqZb w ’̄i ivLv 
hvq Zvn‡j mvg¨ve ’̄vq Pv‡ci cwieZ©b n‡e| aiv hvK G Pvc P| Zvn‡j w ’̄i AvqZb I ZvcgvÎvq 

 α =
P-P0

P(n-1)
  ....................................... (9.18) 

 

D`vniYt 250°C ZvcgvÎvq 2.865g dmdivm †c›Uv‡K¬vivBW GK wjUvi e× cv‡Î AvswkK wefvwRZ nq| 
wefvwRZ M¨v‡mi Pvc 1atm| G ZvcgvÎvq dmdivm †c›Uv †K¬vivB‡Wi wefvRb gvÎv wbY©q Ki| 

 PCl5(g)   PCl3(g) +Cl2(g) 

 M = 
2.865 × 0.082 × 523

1 × 1
   [Q V = 1 L, P = 1atm, T=250+273=523 

 =122.87≈123 

 Ges PV = 
W

M
 RT,  W = 2.86g] 

∴ α = 
208.5-123.0

123(2-1)
  = 0.695 [M

O
(PCl5) = 208.5, n = 2] 
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mvims‡¶c 

● †nevi c×wZ‡Z A¨v‡gvwbqv Drcv`b mvg¨ve ’̄vi cÖ‡qv‡Mi GKwU DrK…ó D`vniY| G iKg Avi GKwU 
D`vniY KbU¨vKU& c×wZ‡Z mvjwdDwiK GwmW Drcv`‡b mvjdvi WvB A·vB‡W mvjdvi UªvB 
A·vB‡W cwiYZ Kivi c×wZ| 

● cvwbi AvqbxK ¸Ydj, ª̀ve¨Zv ¸Ydj Ges GwmW we‡qvRb aªæeK wbY©‡q mvg¨ve ’̄vi we‡ePbv cÖavb 
welq| 

● wefvRb‡hvM¨ ª̀e¨vw`i wefvRb gvÎv wbY©qI mvg¨ve ’̄v wfwËK| 

 

cv‡VvËi g~j¨vqb 

mwVK DËiwU‡Z wUK wPý (√) w`b| 

(1) †nevi c×wZ‡Z A¨v‡gvwbqv Drcv`‡b ZvcgvÎv e„w×i weiƒc cÖfve ~̀i Kiv nq 
 (K) Pvc e„w× K‡i,  (L)nvB‡Wªv‡R‡bi NbgvÎv evwo‡q 
 (M) bvB‡Uªv‡R‡bi AvswkK Pvc evwo‡q  (N) cÖfveK e¨envi K‡i| 

(2) 2SO
2
(g) + O

2
(g)  2SO

3
(g)  ∆

f
 Hφ = -197KJ/mol  

 h_vh_ evwYwR¨K Drcv`b m¤¢e hw` 
 (K) ïay ZvcgvÎv evov‡bv hvq 
 (L) ïay ZvcgvÎv Kgv‡bv hvq 
 (M) ZvcgvÎv Kwg‡q Pvc e„w× Kiv hvq 
 (N) ZvcgvÎv e„w× K‡i Pvc evwo‡q cÖfveK e¨envi Kiv hvq| 

3|  Kw = 1.0 × 10
-14

  mol2L-2 n‡j †KvbwU wVK n‡e bv 

 (K) [ H+  ] = [OH- ] = 10×10-7  molL-1  n‡Z cv‡i 

 (L) [ H+  ] = 1.0 × 10-9 molL-1  Ges [OH- ] = 1.0 × 10-5  mol/L-1 n‡Z cv‡i| 

 (M) [ H+  ] = [ OH-  ] = 1.0 ×  10-6 molL-1 

 (N) [H+ ] = 1.0 × 10-4  molL-1  Ges [OH-  ]= 10 × 10-11  mol/L 

4| 25°C ZvcgvÎvq CaSO
4
, PbF

2
, MnS Ges AgCl Gi ª̀ve¨Zv aªæeK h_vµ‡g 2.4 × 10-5 , 7.1 × 

10
-8
 , 5.0 × 10-7  I  1.6×10-10 | 25°C ZvcgvÎvq cvwb‡Z me‡P‡q †ekx ª̀ve¨| 

 (K) CaSO
4
 (L) AgCl     (M)  PbF2        (N) MnS 

5| 25°C ZvcgvÎvq GKwU Rjxq ª̀e‡Y [AcOH] = [AcO- ]| Ka = 1.8×10-5  n‡j ª̀eYwUi [ H+  ] 
n‡e- 

 (K) 0 (L) 1.8×10-5     (M) 1.8×104         (N) 1.8 × 105  
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P~ovšÍ g~j¨vqb 

msw¶ß I iPbvg~jK cÖkœvejx 

1| ivmvqwbK mvg¨ve ’̄v ej‡Z wK †evSvq? ivmvqwbK mvg¨ve ’̄vi ˆewkó¨¸‡jv Av‡jvPbv Kiæb| 
2| D`vniYmn DfgyLx I GKgyLx wewµqv e¨vL¨v Kiæb| 
3| GKwU DfgyLx wewµqv‡K wKfv‡e GKgyLx Kiv hvq? 
4| mKj ivmvqwbK wewµqvB mvg¨ve ’̄vi w`‡K avegvb e¨vL¨v Kiæb| 
5| mvg¨v¼ ev mvg¨ aªæeK ej‡Z wK †evSvq? 
6| fi wµqvi m~Î mvg¨ve ’̄vi m~ÎwU wjLyb| GB m~‡Îi mvnv‡h¨ mvg¨ aªæe‡Ki mgxKiYwU wjLyb| 
7| Kp I Kc ej‡Z wK †evSvq? Kp I Kc Gi g‡a¨ wKfv‡e m¤úK© ’̄vcb Kiv hvq? 

8| PCl5(g)    PCl3(g)+Cl2(g) Gi wewµqvi we‡qvRb gvÎv 'x' n‡j Kp I Kc Gi GKwU ivwkgvjv 

Dccv`b Kiæb| 
9| w ’̄i ZvcgvÎvq Pvc evov‡j PCl5 Gi we‡qvRb gvÎv n«vm cvqÑ e¨vL¨v Kiæb| 

10| fiwµqv m~Î e¨envi K‡i wb‡¤œi wewµqvwUi mvg¨aªæe‡Ki mgxKiY wjLyb|  
 N2+3H2 = 2NH3 

11| H2+I2 = 2HI wewµqvwUi Dci Pv‡ci †Kvb cÖfve Av‡Q wK? hyw³ †`Lvb| 

12| A + B = 2C M¨vmxq wewµqvi mvg¨ve ’̄vq Kp wnmvi Kiæb| 

13| j¨v - k¨v‡Uwjqv‡ei bxwZ wee„Z Kiæb| 
14| j¨v - k¨v‡Uwjqv‡ii bxwZi Av‡jv‡K mvg¨ve ’̄vi Dci ZvcgvÎvi cÖfve eY©bv Kiæb| 
15| j¨v - k¨v‡Uwjqv‡ii bxwZ Abymv‡i wb‡¤œv³ wewµqvi mvg¨ve ’̄vi Dci ZvcgvÎv I Pv‡ci cÖfve 

Av‡jvPbv Kiæb| 

 (i)   N2(g) + O2(g)    2NO ; ∆H = 180KJ 

 (ii)  N2(g) + 3H2(g)    2NH3(g) ; ∆H = -92.4KJ 

 (iii) 2SO2(g) + O2(g)   2SO3(g) + Zvc 


