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07- lkE;kOkLFkk  [EQUILIBRIUM] 

 izdze %  
vuqRdze.kh; izdze % ,sls izdze tks vfHkdkjdksa ls mRikn dh vksj ,d gh fn”kk¼vxz fn”kk½ esa laiUu gksrs gSA 
mRdze.kh; izdze % ,sls izdze tks vfHkdkjd o mRikn ds e/; vxz o izrhi nksuks fn”kkvksa esa izofrZr gksrs gSA 

 lkE; ,oa lkE;kOkLFkk %  
mRdze.kh; izdzeksa esa tc vxz vfHk0 dh nj (Rf) rFkk izrhi vfHk0 dh nj(Rb) cjkcj gks tkrh gS rks bls lkE; dgrs gSA 
vFkkZr tc vfHkdkjdksa o mRiknksa dh lkUnzrkvksa esa ifjorZu fLFkj gks tkrk gSA   [Rf  =  Rb] = Equilibrium 

 lkE; dh izd`fr % lkE; ij vfHkdkjdksa ds foyksiu dh nj rFkk mRiknksa ds cuus dh nj leku jgrh gSA vr% izdze 
fLFkj izrhr gksrk gS] ;gh dkj.k gS fd bls xfrd lkE; Hkh dgk tkrk gSA  

 lkE;koLFkk dh fo”ks’krk,a %  
1) lkE; fuf”pr rki ij fdlh can fudk; ds mRdze.kh; izdze esa gh laHko gS 
2) lkE; ij [Rf  =  Rb] = Equilibrium  gksrk gS vr% bls xfrd lkE; Hkh dgrs gSA 
3) lkE; ij vfHkdkjdksa o mRiknksa dh lkUnzrkvksa dk ifjorZu fLFkj jgrk gSA 
4) fLFkj lkUnzrk] nkc o rki ij lkE; vUkarxkeh gks ldrk gSA 
5) lkE; ij fudk; ds fofHkUu xq.k % jax] ?kUkRo] lkUnzrk] rki] nkc vkfn fLFkj jgrs gSA 
6) lkE; ij fxCt mtkZ ifjorZu dk eku “kwU; gksrk gS vr% ∆G  =  0   
7) lkE; ij mRiszjd dk izHkko vxz o izrhi vfHk0 nksuks ij leku :i ls iMrk gSA 

 lkE; ds izdkj % 1- HkkSfrd lkE;  2- jklk;fud lkE;  3- vk;fud lkE; 
 

1- HkkSfrd lkE; %  fdlh fudk;@inkFkZ ds HkkSfrd xq.k tSls voLFkk] jax] ?kuRo vkfn esa gh ifjorZu gksrk gSA 

• Bksl & nzo lkE; %  cQZ ⇌ ty 
cQZ dk xyukad ;k ty dk fgEkkad : 273K  
ekud xyukad@fgekad % 1 ok;q0 nkc ij “kq) Bksl inkFkZ dk og rki ftl ij Bksl o nzo lkE; ij jgrs gS 

• nzOk & ok’i lkE; % ty ⇌ tyok’i 
1-013 ckj nkc ij ty dk lkekU; DoFkukad : 1000C  [373K]  
mnk0 % ,d ckWDl esa futZy “kw’du deZd futZy CaCl2 j[kukA 
DoFkukad % 1 ok;q0 nkc ij fdlh “kq) nzo dk og rki ftl ij nzo o ok’i lkE; ij jgrs gSA 

• Bksl & ok’i lkE; % Bksl ⇌ xSLk 
m/oZikru % fdlh Bksl dk nzo esa cnys fcuk gh lh/ksa xSl esa cny tkuk] m/oZikru dgykrk gS  
m/oZikrt inFkZ tSls %vk;ksfMu ] diwj o veksfu;e DyksjkbM vkfnA 
mnk0 % tc vk;ksfMu dks can ik= esa  j[krs gS rks ik= cSaxuh jax dh ok’i ls Hkj tkrk gS  

vk;ksfMu Bksl ⇌ cSaxuh vk;ksfMu ok’i 
 foys;rk@?kqyu”khyrk esa lkE; 

• nzoksa esa Bksl % fuf”pr rki ij foy;u esa mifLFkr foys; dh vf/kdre ek=k] foys;rk dgykrh gS ,sls foy;u 
lar`Ir foy;u gksrs gS tgka foy;u rFkk Bksl foys; v.kqvksa ds e/; lkE; LFkkfir gksrk gSA 

• nzoksa esa xSl % 1 feyh ty esa mifLFkr foys; xSl dk feyh vk;ru] vo”kks’k.k xq.kkad@nzoksa esa xSl dh foys;rk gSA 
;gk foy;u rFkk foys; xSl v.kqvksa ds e/; lkE; ik;k tkrk gSA 
gsujh fu;e vuqlkj fuf”pr rki ij foyk;d esa ?kqyh xSl dh ek=k] ok’Ik nkc ds lekuqikrh gksrh gSA 
rki c<us ij ?kqyh xSl dh ek=k de gks tkrh gS 
lksMk okVj o “khry is; ds fy, CO2 dh ty esa foys;rk c<kus gsrq cksryksa dks mPp nkc ij can fd;k tkrk gSA 

 
 
 
 
 



 

2 
 PREPARED  & EDITED  BY  BR JANGID  LECTURER [ CHEMISTRY ]    jangid2005@gmail.com   97850-86690 

2- jklk;fud lkE; % fLFkj rki ij jklk0 izdze esa vxz o izrhi vfHk0 dh nj cjkcj gksuk gh] jklk;fud lkE; gS 
lkE; ij vfHkdkjdksa ,oa mRiknksa dk feJ.k] lkE; feJ.k dgykrk gSA 
vr% [Rf  =  Rb]  Chemical Equilibrium            

Example      H2(g)  +  I2(g)   ⇌ 2HI (g) 
jklk;fud lkE; ,d xfrd lkE; gSA  

lkE; fLFkjkad (K) dk ifjdyu % Example      A  +  B   ⇌  C  +  D 
 

xqycxZ&okts dk nzO; vuqikrh fdz;k fu;e % 
 vfHkfdz;k dh nj] vfHkdkjdksa dh lkUnzrk¼lfdz; nzO;eku½ [R] ds lekuqikrh gksrk gSA  

vr% vfHkfdz;k dh nj ∝ [vfHkdkjd]  
jklk;fud izdze esa lkE; ij vfHkdkjdksa o mRiknksa ds ldzh; nzO;eku dze”k% [A] ,[B]  &  [C] ,[D]  gS rks 
nzO;&vuqikrh fdz;k fu;e ls %  
    vxz vfHkfdz;k dh nj  % Rf ∝  [A][B]      ;    Rf = K1 [A][B]   …………..  
    izrhi vfHkfdz;k dh nj % Rb ∝  [C][D]     ;    Rb = K2 [C][D]   …………..  
    lkE;kOkLFkk ij  % Rf =  Rb   leh0  o  ls 
           K1 [A][B]   =  K2 [C][D] 

                  K1/K2  =  [C][D]
[A][B]

      IF    K1/K2  =  Kc  ;        
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------ 

ldzh; nzO;eku % inkFkZ ds xzke v.kqvksa dh la[;k@eksy tks bdkbZ vk;ru esa mifLFkr gS ;g vkf.od lkUnzrk dks O;Dr djrk gS 
bls [   ] n”kkZrs gS vr% nzOk ;k xSl dk ldzh; nzO;eku % eksy@yhVj ;k eksyjrk 

 uksV % “kq) Bksl rFkk nzOk ds ldzh; nzO;eku lnSo bdkbZ gksrs gSA 
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

mnkgj.k % fuEu izdzeksa gsrw lkE; fLFkjkad fyf[k,A  
1) aA  +  bB   ⇌  cC  +  dD    ;     Kc  =   [C]c [D]d  / [A]a [B]b      

2) 4NH3  + 5O2  ⇌ 4NO  + 6H2O    ;     Kc  =   [NO]4 [H2O]6  / [NH3]4 [O2]5      

3) H2(g)       +      I2(g)      ⇌     2HI(g)     ;     Kc  =   [HI(g)]2 / [H2(g)] [I2(g)]           
4) 500K ,  N2  +  3H2  ⇌  2NH3 ,  if  [N2]  = 3 X 10-2 m  ,   [H2]  = 3 X 10-2 m  , [NH3]  = 1.1 X 10-2 m    

then calculate   KC    ;        Kc  =   [NH3]2  / [N2]  [H2]4 [O2]3     ;     Kc  =    4.5 X 102 m  
 

 vxz vfHkfdz;k dk lkE; fLFkjkad] izrhi vfHkfdz;k ds lkE; fLFkjkad dk O;wRdze gksrk gS %   

Example  :    A  +  B   ⇌  C  +  D    ;   H2(g) + I2(g)  ⇌   2HI(g) 

  C  +  D   ⇌  A  +  B     ;   2HI(g)  ⇌   H2(g) + I2(g)   
K’

c =  1/ Kc   lkE; fLFkjkad Kc o K’
c ijLij fHkUu gksrs gSA 

Kc =  [HI]2
[H2][I2]

   =   x     ;         K’
c =  [H2][I2]

[HI]2
  =  1

x
       ;      K’

c =  1/ Kc         

vfHkfdz;k dh jllehdj.kfefr % vfHkdkjdks o mRiknksa ds eksyks dk vkuqikfrd laXkBu 

Example  :    N2(g) + 3H2(g)  ⇌ 2NH3(g)       ;   KC =  [NH3]2 / [N2] [H2]3      

   ½N2(g) + 3 2� H2(g)  ⇌ NH3(g)   ;  KC =  [NH3] / [N2]½ [H2]3/2      ;  HENCE    K’
c =  1/ Kc     ;     Kc = (K’

c)2 
• Lkekaxh lkE; % leku izkoLFkk okys fudk;@izdze esa LFkkfir lkE;] lekax lkE; dgykrk gS 

mnkgj.k % H2(g) + I2(g)  ⇌   2HI(g) 
• fo’kekax lkE; % ,d ls vf/kd@fHkUu izkoLFkk okys fudk; esa LFkkfir lkE;] fo’kekax lkE; dgykrk gSA 

mnkgj.k %  H2O(l)   ⇌   H2O(g)     ;     CaCO3(S)   ⇌   CaO(S)   +    CO2(g)      

          [CaCO3(S)]  = [CaO(S)]  =  fLFkj ] vr%    Kc  =   [CO2(g)]    or    Kp  =   PCO2  

Ni(S)  + 4CO(g)  ⇌ Ni(CO)4(g)                                    ;      Ag2O(S) + 2HNO3(aq)  ⇌ 2AgNO3(aq) + H2O(l)      

Kc =  [C][D]
[A][B]

 

 

K’
c =  [A][B]

[C][D]
 

 

Kc =  [C][D]
[A][B]

 

 

Kc =  [CaO(S) ][CO2(g)]
[CaCO3(S)]

 

 
Kc =  [Ni(CO)4(g)]

[CO(g)]4
 

 

Kc =  [AgNO3(aq)]2
[HNO3(aq)]2
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 xSlh; lkE; % xSlh; jklk0 izdze esa vfHkdkjd o mRiknksa ds ldzh; nzO;eku dks vkaf”kd nkc ds inksa esa n”kkZukA 

tSls % xSlh; izdze %  aA  +  bB   ⇌  cC  +  dD    ;     Kp  =   [PC]c [PD]d  / [PA]a [PB]b      

UkksV % xSlh; feJ.k esa vo;o dk vkaf”kd nkc =  mole of gas
mole of mixture

x total P 
 

 vkaf”kd nkc lkE; fLFkjkad Kp  rFkk lkanzrk lkE; fLFkjkad Kc  esa lacU/k %  

   mRdze.kh; lekaxh izdze %  aA  +  bB   ⇌  cC  +  dD      

• lkUnzrk@eksyjrk ds inksa esa lkE; fLFkjkad   :     Kc  =   [C]c [D]d  / [A]a [B]b      
• vkaf”kd nkc ds inksa esa lkE; fLFkjkad   :     Kp  =   (PC)c (PD)d  / (PA)a (PB)b      

vkn”kZ xSl lehdj.k PV = nRT  ls % P  =  n
V

 RT     if  n
V

 = C     ;         P  = CRT   or    P = [C]RT  

vr% fLFkj rki ij xSl dk nkc] mldh lkUnzrk ds lekuqikrh gksrk gS]  xSl dk nkc ∝  [xSl]   ;     P = [xSl] RT 
Kp  =   (PC)c (PD)d  / (PA)a (PB)b     …………….     
;gka  PA , PB ,  PC  & PD  dze”k% xSl  A, B, C & D  ds vkaf”kd nkc gSA 
P  = [C]RT  lehdj.k vuqlkj %  PA  = [A]RT      ;      PB  = [B]RT      ;       PC  = [C]RT      ;       PD  = [D]RT     
PA , PB ,  PC  & PD  dk eku leh0  esa j[kus ij & 

 
 
 
 
 

 

   ∆n = (c+d) – (a+b)    

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 
 

 lkE; fLFkjkad ds vfHky{k.k % 
 lkE; ij vfHkdkjd o mRiknksa dh lkanzrk,a fLFkj gks tkrh gSA 
 lkE; fLFkjkad dk eku vfHkdkjdksa o mRiknksa dh izkjafHkd lkanzrk ij fuHkZj ugha djrk gSA 
 fLFkjkad dk eku larqfyr izdze }kjk Kkr fd;k tkrk gS tks rki ij fuHkZj djrk gSA 
 vxz vfHkfdz;k dk lkE; fLFkjkad] izrhi vfHkfdz;k ds lkE; fLFkjkad dk O;wRdze gksrk gS  

 lkE; fLFkjkad ds vuqiz;ksx %  
1- vfHkfdz;k dh lhek dk vuqeku % 

lkE; fLFkjkad ∝  mRiknksa dh lkanzrk  ]    vr% lkE; fLFkjkad ↑  rks  [P] > [R] 

lkE; fLFkjkad ∝  1@vfHkdkjdksa dh lkanzrk  ]   vr% lkE; fLFkjkad ↓  rks  [P] < [R] 
uksV % lkE; fLFkjkad dk eku dHkh “kwU; ;k vuar ugha gks ldrk gSA 
 ;fn lkE; ij    KC  > 103    rks  [P] >  [R]   =  maximum Products 
    KC  >>> 103    rks  [P] >  [R]   =  vfHkfdz;k iw.kZrk ds fudV 
    KC  < 10-3    rks  [P] <  [R]   =  minimum Products 
    KC  <<< 10-3    rks  [P] <  [R]   =  vfHkfdz;k nqyZHk voLFkk esa laiUu 
uksV % lkE; fLFkjkad dh ijkl  10-3  ls 103   ds e/; gksus ij gh lkE; LFkkfir gksxkA  KC = 1   [P] = [R]  
 
 
     

 

 ;fn [nR = nP]  vFkkZr [∆n = 0 ]    KC = KP   ;    H2(g) + I2(g)  ⇌   2HI(g)         ∆n = 0 

 ;fn [nR < nP]  vFkkZr [∆n = +ve] KC < KP   ;    PCl5(g)  ⇌ PCl3(g) + Cl2(g)     ∆n = +1 

 ;fn [nR > nP]  vFkkZr [∆n = -ve]  KC > KP   ;     N2(g) + 3H2(g)  ⇌ 2NH3(g)    ∆n = -2 
      KC  & KP   dh bdkbZ;kW ;k ek=d %  KC  =  (lkUnzrk)            ;             KP  =  (ok;q0) 
 

n = xSl eksy ] P = xSl nkc ]  V = vk;ru T = rki ds R = 0.0831 bar L mol-1K-1 
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2- vfHkfdz;k dh fn”kk dk cks/k %  
vfHkfdz;k HkkxQy[QC] rFkk lkE; fLFkjkad[KC] esa lacU/k ,oa vfHkfdz;k dh fn”kk 
 QC  >  KC  : vfHkfdz;k dh izrhi fn”kk % mRikn ls vfHkdkjd dh vksj 
 QC  <  KC : vfHkfdz;k dh vxz fn”kk  % vfHkdkjd ls mRikn dh vksj 
 QC  =  KC :  vfHkfdz;k feJ.k lkE;koLFkk ij ¼usV vfHkfdz;k ugh gksxh½ 
 

 lkE; fLFkjkad] vfHkfdz;k HkkxQy rFkk fxCt mtkZ esa lacU/k %   
• ;fn ∆G = -ve  : Lor% izofrZr izdze] vfHkfdz;k vxz fn”kk esa laiUu 
• ;fn ∆G = +ve  : Lor% vizofrZr izdze] vfHkfdz;k izrhi fn”kk esa laiUu 
• ;fn ∆G = 0  : vfHkfdz;k feJ.k lkE;koLFkk ij gksxk 

m’ekxfrdh lehdj.k %  ∆G  =  ∆G0  +  RTlnQ      ;    lkE;koLFkk ij ∆G = 0    rFkk    Q  =  Kc   =  K 
0  =  ∆G0  +  RTlnK     ;          ∆G0  =   -RTlnK       ;     lnK  =  -∆G0 / RT      ;      log  ysus ij      K  =  e-∆G/RT   

;fn ∆G0 = -ve / ∆G0 < 0    :  -∆G0 / RT  /kukRed gksxk vr%    K  > 1   :   Lor% izofrZr izdze] mRikn vkf/kD; esa cusaxsA 

;fn ∆G0 = +ve / ∆G0 > 0    :  -∆G0 / RT  _.kkRed gksxk vr%    K  <  1   :   Lor% vizofrZr izdze] mRikn U;wu cusaxsA 
 

 lkE; dks izHkkfor djus okys dkjd % Ykk & “kkrsfy, fl}kar % ¼lkE;koLFkk ij rki] nkc o lkanzrk dk izHkko½ 
lkE;koLFkk ij lkUnzrk] rki o nkc esa ifjorZu djus ij lkE; Lor% gh ml fn”kk esa foLFkkfir gksxk ftlls fd 
fd;k x;k ifjorZu ,oa mudk izHkko u’V@lekIr gks lds A 
 

1) lkanzrk %  vfHkdkjdksa dh lkUnzrk ∝  vxz vfHk0 dk osx    rFkk   mRiknksa dh lkanzrk ∝  izrhi vfHk0 dk osx 
vr%  fdz;kdkjd feykus ij  → mRikn dh ek=k↑   vfHkfdz;k vxz fn”kk esa foLFkkfir 

  mRikn feykus ij  → vfHkdkjdksa dh ek=k↓  vfHkfdz;k izrhi fn”kk esa foLFkkfir  
 

mnkgj.k % FeCl3        +       KSCN     ⇌   [Fe(SCN)]Cl2  + KCl    
gYdk ihyk        jaxghu        xk<k yky jax 

;fn % FeCl3 / KSCN dh ek=k↑    [Fe(SCN)]Cl2  dh lkUnzrk↑    xk<s yky jax dh rzhork↑   
;fn % KCl dh ek=k↑    [Fe(SCN)]Cl2  dh lkUnzrk↓    xk<s yky jax dh rzhork↓  

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------ 

mnkgj.k %     Fe3+
(aq)           +               SCN-

(aq)           ⇌   [Fe(SCN)]2-
(aq)        

      vk;ju(III)ukbVªsV foy;u +  ikSVsf”k;e Fkk;kslk;usV →  yky jax foy;u  
 

 [Fe3+
(aq)]/[SCN-

(aq)]   vk;uksa dh deh djus okys vfHkdkjd tSls % vkWDlsfyd vEy rFkk tyh; HgCl2 feykus ij 
Fe3+ / SCN-

(aq)   +  vkWDlsfyd vEYk@HgCl2 → ladqy ] vr% Fe3+  dh lkanzrk↓  ,oa [Fe(SCN)]2-
(aq)  dk fo;kstu↑  yky jax dh rzhork↓ 

 [SCN-
(aq)]   vk;uksa dh o`f} djus okys vfHkdkjd tSls % KSCN feykus ij 

[SCN-
(aq)]  dh lkanzrk↑    [Fe(SCN)]2-

(aq)   dh lkUnzrk↑ yky jax dh rzhork↑            
 

2) rki %  m’ek{ksih izdze ds fy,  %  rki↑ lkE; izrhi fn”kk esa ¼mRikn dh ek=k ?kVsxh½   

        tcfd rki↓ lkE; vxz fn”kk esa ¼mRikn dh ek=k c<sxh½  

  m’ek”kks’kh izdze ds fy, %  rki↑ lkE; vxz fn”kk esa ¼mRikn dh ek=k c<sxh½ 

        tcfd rki↓ lkE; izrhi fn”kk esa ¼mRikn dh ek=k ?kVsxh½  

m’ek{ksih izdze[∆H = +ve]   %  rki↑ lkE; izrhi fn”kk esa ¼mRikn dh ek=k ?kVsxh½   

         rki↓ lkE; vxz fn”kk esa ¼mRikn dh ek=k c<sxh½ 

   Examples :    N2(g) + 3H2(g)  ⇌ 2NH3(g)  ∆H = - 22.4 kcal ;   2SO2(g) +  O2(g) ⇌ 2SO3(g)   ∆H = - 45 kcal   
  m’ek”kks’kh izdze[∆H = +ve]  %  rki↑ lkE; vxz fn”kk esa ¼mRikn dh ek=k c<sxh½ 

      rki↓ lkE; izrhi fn”kk esa ¼mRikn dh ek=k ?kVsxh½  

   Examples :    N2(g) + O2(g)  ⇌   2NO(g)  ∆H = + 43.2 kcal   ;   N2O4(g)  ⇌ 2NO2(g)  ∆H = + 14 kcal 
   uksV % vxz vfHkfdz;k m’ek{ksih rFkk izrhi vfHkfdz;k m’ek”kks’kh gksxhA 
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Ikz;ksx % lkaanz ukbfVªd vEy esa rkacs dh Nhyu feykus ij Hkwjs jax dh NO2 xSl curh gS ;g ,d m’ek”kks’kh izdze gSA  
;fn NO2 ;qDr ij[kuyh dks cQZ ;qDr chdj esa j[kus ij NO2  xSl dh rzhork de gks tkrh gS ,oa Hkwjk jax gYdk gksrk gSA 
;fn NO2 ;qDr ij[kuyh dks xeZ ty ;qDr chdj esa j[kus ij NO2  xSl dh rzhork c<rh gS ,oa Hkwjk jax xgjk gks tkrk gSA 
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

foys;rk ij rki dk izHkko %  

;fn  foys; + foyk;d → m’ek”kks’kh izdze  rks  rki↑  foys;rk↑ ]  mnkgj.k % KNO3 dh foys;rk 

;fn  foys; + foyk;d → m’ek{ksih izdze   rks  rki↑  foys;rk↓ ]  mnkgj.k % NaOH dh foys;rk 
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

3) nkc % xSlh; lkE; ftlesa fdz;kdkjdksa o mRiknksa ds eksyks dh la[;k esa varj@fHkUurk gks rks 

 ;fn [nR  >  nP]  vFkkZr [∆ng = -ve]  vk;ru ?kVsxk  

N2(g) + 3H2(g)  ⇌ 2NH3(g) [4 v.kq ls 2 v.kq ]  :    

   nkc↑ ra= dk vk;ru↓ NH3 v.kqvksa esa o`f} → vfHk0 dh fn”kk % vxz ¼mRikn esa o`f}½   

   nkc↓ ra= dk vk;ru↑ NH3 v.kqvksa esa deh → vfHk0 dh fn”kk % izrhi ¼mRikn esa deh½   

2SO2(g) +  O2(g) ⇌ 2SO3(g)  [3 v.kq ls 2 v.kq ]  :    

   nkc↑ ra= dk vk;ru↓ SO3  v.kqvksa esa o`f} → vfHk0 dh fn”kk % vxz ¼mRikn esa o`f}½    

   nkc↓ ra= dk vk;ru↑ SO3 v.kqvksa esa deh → vfHk0 dh fn”kk % izrhi ¼mRikn esa deh½   
 

 ;fn [nR  <  nP]  vFkkZr [∆ng = +ve]  vk;ru Ck<sxk  

N2O4(g)  ⇌ 2NO2(g)    &     PCl5(g)  ⇌ PCl3(g) + Cl2(g)    [1 v.kq ls 2 v.kq ]  :    

   nkc↑ ra= dk vk;ru↓       vfHk0 dh fn”kk % izrhi ¼mRikn esa deh½   

   nkc↓ ra= dk vk;ru↑    vfHk0 dh fn”kk % vxz ¼mRikn esa o`f}½  
 

 ;fn [nR  =  nP]  vFkkZr [∆ng = 0 ]  vk;ru fLFkj ]  vr% izdze ij nkc dk dksbZ izHkko ugha gksxk  
 

H2(g)   +    I2(g)  ⇌   2HI(g) [2 v.kq ls 2 v.kq ]  :   nkc esa ifjorzu dk dksbZ izHkko ugha gksxka 
 

4) mRiszjd dk izHkko %  
mRiszjd % os jklk;fud dkjd tks fdlh izdze dh nj ;k osx dks mRiszfjr ;k ifjofrZr dj nsrs gSA 
mRizsjd dk izHkko vxz o izrhi nksuks vfHkfdz;kvksa ij leku gksrk gS ,oa lkE; “kh?kz LFkkfir gks tkrk gSA 
 

5) vfdz; xSl dk izHkko %  
,sls izdze ftuds fy, ∆ng  dk eku /kukRed ;k _.kkRed ijarq “kwU; uk gks mu ij vfdz; xSl dk izHkko gksxkA 

 fLFkj nkc ij lkE; + vfdz; xSl  % vk;ru↑ vr% lkE; ml fn”kk esa foLFkkfir tgka eksyksa dh la[;k c<sxh 
mnkgj.k % PCl5  esa vfdz; xSl feykus ij bldk fo;kstu c<rk gSA 

 fLFkj vk;ru ij lkE; + vfdz; xSl  % nkc↑ vr% lkE; ml fn”kk esa foLFkkfir tgka eksyksa dh la[;k ?kVsxh 
mnkgj.k % veksfu;k ds gscj la”ys’k.k esa vfdz; xSl dh ek=k veksfu;k dk la”ys’k.k c<krh gSA 

uksV % jklk;fud izdze esa fLFkj vk;ru ij vkWxZu vfdz; xSl feykus ij lkE; vifjofrZr jgrk gSA 
 

6) mRiszjd dk izHkko % lkEkkU;r;k mRizsjd mRdze.kh; izdzeksa esa lkE;koLFkk ij vxz o izrhi nksuks vfHkfdz;kvksa lfdz;.k 
mtkZ U;wu dj leku osx ls nksuksa dks mRizsfjr djrs gSA 
mRiszjd dh mifLFkfr esa lkE; “kh?kz LFkkfir gks tkrk gSA tSLksa % 

veksfu;k ds gkWcj la”ys’k.k esa yksg pw.kZ dk mi;ksx %  N2(g) + 3H2(g)  
773K+ 200 atm + Fe(s)
�⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯�2NH3(g) 

xa/kd vEy dh laidZ fof/k esa IysfVue@MkbZosusfM;e isUVkWDlkbM dk mi;ksx% 2SO2(g)  +  O2(g)  
Pt/V2O5
�⎯⎯⎯⎯�   2SO3(g) 

 
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 
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 vk;fud lkE; % vk;fud mRdze.kh; izdze esa fdz;kdkjd o mRikn vk;uksa ds e/; LFkkfir lkE;] vk;fud lkE; 

mnkgj.k % Fe3+
(aq)   +   SCN-

(aq)    ⇌   [Fe(SCN)]2-
(aq)        

 
 vEy & {kkj vo/kkj.kk % lkekU; ifjp; 

# vEy Lokn esa [kV~Vs gksrs gS rFkk fuys fyVel dks yky esa djrs gS  ¼v&fu&yk½ Acidus[latin] = acid  
# vEy /kkrqvksa ls fdz;k dj gkbMªkstu xSl  nsrs gSA 
# vEy o {kkj leku vuqikr esa fdz;k dj yo.k cukrs gSA bls mnklhuhdj.k dgrs gSA 
# nSfud thou esa vEy % tBj jl esa [HCl]] fljds esa[Acetic acid]] uhacw esa[citric acid]] larjs esa[Ascarbic acid]] beyh esa[Tartric acid]   

# {kkj Lokn esa dMos gksrs gS rFkk yky fyVel dks uhyk dj nsrs gS ¼{kk&yk&uh½ Ash  =  base  
# {kkj lkcquh Li”kZ okys e`nq o eqyk;e gksrs gS 

 vkjsfu;l vEy&{kkj  vo/kkj.kk % 
# vEy % inkFkZ tks ty esa vk;fur@fo;ksftr gksdj ty;ksftr gkbMªkstu¼gkbMªksfu;e½ vk;u nsrs gs  

  tSls % HCl(aq)   ⇌ H+
(aq) + Cl-(aq)       or     HCl +  H2O    ⇌ H3O+

(aq)   +   Cl-(aq)         
# {kkj % inkFkZ tks ty esa vk;fur@fo;ksftr gksdj ty;ksftr gkbMªkWDlkbM [OH-] vk;u nsrs gs  

tSls % NaOH(aq)   ⇌ Na+
(aq) + OH-

(aq)      
# vkjsfu;l vo/kkj.kk ds nks’k %  

1) vEy&{kkj izcyrk dh O;k[;k dsoy tyh; foy;u esa gh dh x;h] viokn tSls % HCl(aq) vEy gS ijarq HCl(g) ugh 

2) H+
 vk;u tyh; foy;u esa H3O+

 vk;u ds :i esa ik;s tkrs gSA 
3) H+

 vk;u ugha nsus okys ;kSfxd ds vEyh; xq.kksa dh O;k[;k Li’V ugha tSls % CO2 , AlCl3 , ZnCl2 , SO3   
4) OH- 

 vk;u ugha nsus okys ;kSfxd ds {kkjh; xq.kksa dh O;k[;k Li’V ugha tSls % NH3 , R-NH2 , Na2CO3    
5) NH4

+ ,  NO-
3 ds nzo veksfu;k foyk;d esa vEyh; O;ogkj dh O;k[;k ugha dh x;hA  

 

 czkWLVsM o ykWjh vEy&{kkj  vo/kkj.kk % 
# vEy % ,sls inkFkZ tks foy;u voLFkk esa izksVkWu nsrs gS¼ H+

 nkrk½ ] vEy dgykrs gSA 
# {kkj % ,sls inkFkZ tks foy;u voLFkk esa izksVkWu xzg.k djrs gS¼ H+

 xzkgh½ ] {kkj dgykrs gSA 
mnkgj.k %  izksVkWu nkrk → vEy tSls % CH3COOH + H2O ⇌  CH3COO-  +  H+        ;      HCO3

-  ⇌   H+ + CO3
2-     

  izksVkWu xzkgh → {kkj  tSls % NH3 + H+   ⇌   NH4
+          ;       HSO4

-  +  H+   ⇌  H2SO4 

UkksV % veksfu;k dk tyh; foy;u {kkjh; izd̀fr dk gksrk gSa A 
# vEy & {kkj dk vkisf{kd lkEkF;Z %  

izR;sd vEy dk la;qXeh {kkj ,oa izR;sd {kkj dk la;qXeh vEy gksrk gS vr%  
# vEy dk la;qXeh {kkj  = vEy ─ H+

   mnkgj.k % HCl – H+  =  Cl- ¼la;qXeh {kkj½  
# {kkj dk la;qXeh vEy = {kkj + H+

    mnkgj.k % NH3 + H+  =  NH4
+¼la;qXeh {kkj½ 

vr% vEy o {kkj esa ,d iksVkWu dk varj gksus ij la;qXeh vEy&{kkj ;qXe cu tkrk gS tSls %  
mnkgj.k % HCl + NH3 ⇌ NH4

+ + Cl-      ;      CH3COOH + H2O ⇌  H3O+
 + CH3COO-         ;         HCl + H2O  ⇌  H3O+

 + Cl-   
# ty dh mHk;/kehZ izd`fr % ty ,d mHk;izkWfVd ;k mHk;/kehZ foyk;d gS vFkkZr ty H+

 vk;u R;kxdj vEyh; 
izd̀fr ,oa H+

 vk;u xzg.k dj {kkjh; izd`fr Hkh n”kkZrk gS ;gha ty dh mHk;/kehZ izd`fr gSA  
tSls % H2O + H2O ⇌  H3O+   + OH-       ;      H2O + H+  ⇌  H3O+    

# vEyksa dk lkeF;Z ∝ H+
 vk;u R;kxus dh izo`fr    rFkk   {kkjdksa dk lkeF;Z  ∝ H+

 vk;u xzg.k djus dh izo`fr 
# czkWLVsM ykWjh vo/kkj.kk ds nks’k %  

1) vizksVkWuh; ;kSfxdksa tSls % AlCl3 , BF3 , ZnCl2 ,SO2   vkfn dh vEy&{kkj izo`fr dh O;k[;k ugha djrh gSA 
2) vEy&{kkj vfHk0 ftuesa izksVkWu dk LFkkukUrj.k ugha gksrk dh O;k[;k ugha djrh gSA SO2 + SO2  SO2+ + SO3

2- 

3) dsoy foy;u voLFkk esa gh vEy&{kkj O;ogkj dh O;k[;k ijarq “kq} voLFkk esa ughaA 
4) vizksfVd foyk;d tSls % COCl2 ,SO2 , N2O4 , BrF3  vkfn esa izksVkWu LFkkukUrj.k dh O;k[;k ugha 
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 yqbZl vEy {kkj vo/kkj.kk ¼bysDVªkWu nkrk &xzkgh fl}kar½ % 
# vEy % inkFkZ tks vlgHkkftr ;k ,dkdh bysDVªkWu ;qXe¼ lp xzkgh½ xzg.k djrs gSA  
# {kkj %  inkFkZ tks vlgHkkftr ;k ,dkdh bysDVªkWu ;qXe¼ lp nkrk½ R;kx ;k nku djrs gSA 

{kkj bysDVªkWu ;qXe dks R;kxdj tcfd vEy bysDVªkWu ;qXe xzg.k djds milgla;kstd ca/k cukrs gSA 
mnkgj.k %  lp e- nkrk → {kkj tSls % NH3  ,  R-OH , R-O-R , H2O , R-NH2 

  lp e- xzkgh → vEy  tSls % HCl dk  H+
 vk;u , CO2 , BF3 , AlCl3 , ZnCl2 

# YkqbZl vEy ds izdkj %  /kuk;u yqbZl vEy %  H+  +  OH-  →  H2O 
    bysDVªkWu U;wu ;kSfxd yqbZl vEy % BF3 , AlCl3 , ZnCl2   ¼dsUnzh; ijek.kq dk v’Vd viw.kZ½ 
    cgqca/k ¼ikbZ ca/k½okys ;kSfxd yqbZl vEYk % CO2       ;       CO2 +  OH-  →  HCO3

- 

# YkqbZl {kkj ds izdkj %  _.kk;u yqbZl vEy %  CN-   , OH-  , Cl- 
    lp e-  ;qXe okys yqbZl vEy % NH3  ,  R-OH , R-O-R , H2O , R-NH2 ¼dsUnzh; ijek.kq ij lp ½ 
# yqbZl vo/kkj.kk ds nks’k % 

1) milgla;kstu ca/k esa bysDVªkWu dk iw.kZ LFkkukUrj.k ugha gksrk vr% vEy {kkj ds vkisf{kd lkeF;Z dh O;k[;k vlaHko  
2) vEYk {kkj vfHk0 rzho gksrh gS ijarq yqbZl vEy {kkj ls milgla;kstd ;kSfxd curs gS tks /kheh xfr vfHk0 gSA 
3) dqN vEy tSls % HCl, H2SO4 vkfn izksVkWfud gS vr% {kkj ds lkFk milgla;kstd ca/k ugha cukrs gSA 
4) oS|qr vi?kVu] ,LVjhdj.k] yo.k ty vi?kVu bR;kfn vfHkfdz;kvksa dh O;k[;k djus esa lQy ughaA 

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 
 vEy ,oa {kkj dk vk;uu@fo;kstu %   

• vEy dk fo;kstu % izksVkWfud vEyksa dk lkEkF;Z mudh izksVkWunkrk izo`fr ;k fo;kstu dh ek=k ij fuHkZj djrk gSA  
nqcZy ,d{kkjdh; vEy HA dk fo;kstu lkE; % HA  ⇌  H+ +  A-  ;  Ka  =  [H+][ A-]/[HA]   ;   Ka = vEy fo;kstu fLFkjkad 

    %  HA(aq)   +   H2O(l)   ⇌   H3O+(aq)  +  A-(aq)      
• izcy vEy % ty esa iw.kZr@“kr~ izfr”kr vk;fur ;k fo;ksftr gksrs gS ,oa vf/kd ek=k esa H+

 vk;u nsrs gSA 
mnkgj.k % HCl , HBr ,HF , HI , HClO4 , HNO3 , H2SO4   

• ty] vEyksa ds lkFk levk;u foyk;d gS vr%  vEyksa dh izcyrk ∝ H+
 vk;u nsus dh izo`fr ∝ vk;uu dh ek=k 

• nqcZy vEy % ty esa vkaf”kd vk;fur ;k fo;ksftr gksrs gS ,oa U;wu ek=k esa H+
 vk;u nsrs gSA 

mnkgj.k % CH3COOH , H2S ,H3BO3 , HClO . H3PO4 , HNO2 , H2CO3  , dkcZfud vEy % QkWfeZd vEYk] fQukWy] vkWDlsfyd vEYk  

• {kkj dk fo;kstu % nqcZy ,dvEYkh; {kkj BOH  dk fo;kstu lkE; fuEukuqlkj n”kkZ;k tkrk gSA 
BOH     ⇌   B+  +  OH-         ;        Kb  =  [B+][ OH-]/[BOH]        ;       Kb  = {kkj fo;kstu fLFkjkad 

• izcy {kkj % ty esa iw.kZr@“kr~ izfr”kr vk;fur ;k fo;ksftr gksrs gS ,oa vf/kd ek=k esa [OH-] vk;u nsrs gSA 
mnkgj.k % LiOH , NaOH , KOH , Ba(OH)2 , CsOH      

• nqcZy {kkj % ty esa vkaf”kd vk;fur ;k fo;ksftr gksrs gS ,oa de ek=k esa [OH-] vk;u nsrs gSA 
mnkgj.k % NH4OH , Al(OH)3 , Ca(OH)2 , R – NH2 , PYRIDENE [py]      

• izcy vEYk mre izksVkWunkrk tcfd izcy {kkjd mre izksVkWuxzkgh gksrs gSA izcy vEYk] izcy {kkj dks H+ nsrs gS  
• izcy vEy o izcy {kkjksa ds la;qXeh vEYk@{kkjd ty dh rqyuk esa vR;ar nqcZy gksrs gSA 
• nqcZYk vEy o nqcZy {kkjksa ds la;qXeh  vEYk@{kkjd ty dh rqyuk esa vR;ar izcy gksrs gSA 
• izcy vEYkksa HCl , HBr , HI , HClO4 , HNO3  vkfn ds la;qXeh {kkjd Cl- , Br- , I-, ClO4

- , NO3
- tks ty ls nqcZy {kkjd gSA 

-------------------------------------------------------------------------------------------------------------------------------------------------------------- 
 Tky dk vk;fud xq.kuQy(KW) %  
 “kq) ty dk vkaf”kd vk;uu@fo;kstu gksrk gS D;ksafd ;g ,d vfr nqcZy fo|qr vi?kV~; gS tSls %  
     H2O     +     H2O      ⇌      H3O+         +      OH-   
   vEYk        {kkj      la;qXeh vEy   la;qXeh {kkj  

nzO; vuqikrh fdz;k fu;e ls %  K  =  [H3O+][ OH-]/[H2O]     ;    K[H2O]   =  [H3O+][ OH-]     ;    KW   =  [H3O+][OH-]    
ty esa mifLFkr H+

   rFkk OH-  vk;uksa dh lkanzrk ds xq.kuQy dks ty dk vk;fud xq.kuQy ¼KW) dgrs gSA 
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Note :    250C (298K) rki ij “kq) ty esa [H+] = 1.0 x 10-7 M  gksrh gS   
 ty ds vk;uu ls izkIr H+  rFkk OH-  vk;uksa dh lkanzrk leku gksrh gS vr% [H+] = [OH-] = 1.0 x 10-7M   
 KW   =  [H3O+][OH-]  = (1.0 x 10-7M)( 1.0 x 10-7M)  = 1 x 10-14 M2   or    KW = 10-14 M2    

KW dk eku rki ij fuHkZj djrk gS vr% rki↑ KW ↑  ¼dkj.k % ty dk vk;uu c<rk gS vr% [H+] & [OH-] ↑ ½ 
 

 ty dk vk;uu fLFkjkad %  
[H2O]  =  mass 1 lit water

molar mass of water
        [ “kq) ty dk ?kuRo = 1000 g/lit]     ;    vr% 1 yh0 ty dk nzO;eku = 1000gm 

[H2O]  =  1000
18

     =  55.55 M 

KW  =  K[H2O]     ;    vr% ty dk vk;uu fLFkjkad (K)  =  KW/[H2O]    =    1 x 10-14/55.55    =   1.8 x 10-16 
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------ 

 
 pH  Ldsy@iSekuk % ¼inkFkksaZ dh vEyrk o {kkjdrk dk ekiu½   

 gkbMªkstu vk;u ds lfdz; nzO;eku (aH+) dk _.kkRed lk/kkj.k y?kqx.kd dk eku pH dgykrk gSA 
 fuEu lkanzrk(<0.01M) ij gkbMªkstu vk;uks dk lfdz; nzO;eku gh eksyjrk gksrh gS vr%  aH+ =  [H+] molL-1  
 gkbMªkstu@gkbMªksfu;e vk;uksa [H+]/[H3O+]   dh lkanzrk dk _.kkRed y/kqx.kd pH dgykrk gSA  

vr% pH  = - log aH+      ;      pH  = - log[H+]      or      pH  =  - log[H3O+]       or    pH =  1/ log[H+]   ;   [H+] = 10-pH     
uksV % fdlh foy;u dk pH ] [H+] dh lkUnzrk ds 10 ds mij mifLFkr _.kkRed /kkrkad eku ds cjkcj gksrh gSA        

 lkekU;r% 250C (298K) rki ij pH ijkl % 0 ls 14 rd gksrh gSA  
   

izdf̀r vEYkh;  mnklhu {kkjh; 
 [H3O+] > [OH-]   [H3O+]=[OH-]   [H3O+] < [OH-]   
 pH < 7 pH  = 7 pH > 7 

[H+]     100  10-1 10-2  10-3  10-4  10-5  10-6 10-7     10-8  10-9  10-10  10-11  10-12  10-13  10-14 
pH  0     1     2     3     4      5     6 7   8      9     10    11     12    13    14 
pOH 14   13  12   11   10     9     8 7 6     5     4      3        2      1       0 

 

 ty ds vk;fud xq.kuQy dks pKw esa O;Dr djuk %  
   298K rki ij ty dk vkk;fud xq.kuQy % KW   =  [H3O+][OH-]  ……………. 
   leh0  ds nksuks i{kksa dk _.kkRed y?kqx.kd ysus ij  
   -log[KW]  =  -log[H3O+]  x  -log[OH-]  =  -log 10-14 
               pKw   =          pH       +      pOH      =   14        ;      [pKw  =  14] 
vEy o {kkj ds pH dh x.kuk %  
• izcy vEy o izcy {kkjksa dk pH %  [𝜶  =  1    or  100%] 

[H+] & [OH-] ukWeZyrk esa gksus ij % ukeZyrk eku ls gh x.kuk dh tkrh gSA 
[H+] & [OH-] eksyjrk esa gksus ij % eksyjrk dks ukWeZyrk esa cnyuk % [H+] = eksyjrk x {kkjdrk   &   [OH-]= eksyjrk x vEyrk 

[H+] & [OH-] dh lkUnzrk xzke@yhVj esa gksus ij % ukWeZyrk =  gm/lit
Equilent Weight

  

• nqcZy vEy o nqcZy {kkjksa dk pH %  [H+] = √Ka x C    ;    [OH-] = √Kb x C       [𝜶  ≠  1] 
lkUnzrk gksus ij [H+] & [OH-] =  𝜶 x C    ;    ukWeZyrk esa gksus ij [H+] & [OH-] =  𝛼 x N   ;    eksyjrk esa gksus ij [H+] & [OH-] =  𝛼 x b x M     

• vEy o {kkjksa dk feJ.k ds fy, %  
LkHkh vEy ;k {kkj gksus ij % NxV = N1V1 + N2V2 +   N3V3 + ………  
vEy o {kkj dk feJ.k gksus ij % NxV = N1V1 - N2V2  -  N3V3 - ……… 

• 10-7  ls de lkanzrk okys ruq vEy o {kkj dh pH %  
[H+] & [OH-] dh ifj.kkeh lkanzrk = 10-7   +  ty ls izkIr vk;u dh lkUnzrk ¼10-7 ½ 
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pH of pure Water 
[H+] = 1 x 10-7 mol/lit 
pH  = - log[H+] 
pH  = - log[1 x 10-7] 
pH  = - log10-7 
pH  =  7log10    if  log10 = 1 
pH  =  7     

pH of   M/20 H2SO4 
H2SO4  →  2H+

     +    SO4
2- 

[H+] = 1/20   =  b x M  =  2 x  1/20 M   
[H+] =  1 x 10-1 mol/lit 
pH  = - log[H+] 
pH  = - log10-1     if  log10 = 1 
pH  = 1   

pH of   0.001N HCl 
[H+] = 0.001N    
[H+] =  1 x 10-3 mol/lit 
pH  = - log[H+] 
pH  = - log[1 x 10-3] 
pH  = - log10-3 
pH  =  3log10   (log10 =1)  ;  pH= 3x 1 = 3     

pH   of    M/200  Ca(OH)2 
Ca(OH)2      →  Ca+2

     +    2OH- 
[OH-]  =  1/200 x 2  =   1x10-2  
pH  =  14 – pOH    
pOH  = - log[10-2] 
pOH  = 2 log10     if log10 = 1 
pOH  = 2 
pH  =  14 – pOH    
pH  =  14 – 2   
pH  =  12   

pH of   0.001M H2SO4 
H2SO4  →  2H+

     +    SO4
2- 

[H+] = 0.001M   =  b x M  =  2 x 0.001M   
[H+] =  2 x 10-3 mol/lit 
pH  = - log[H+] 
pH  = - log[2 x 10-3] 
pH  = - [log2  + log10-3] 
pH  = - [log2 - 3log10]    if  log2=0.3010   
pH  = - log2  +  3log10         log10 = 1  
pH  = - 0.3010  +  3      pH  =  2.6990     

pH   of    10-8 N HCl  
vR;f/kd ruq gksus ds dkj.k %  
[H+] = (from acid) 10-8 + (from water)10-

7  
[H+] =  10-8 (1+10)  =  11 x 10-8 
pH  = - log[H+] 
pH  = - log[11 x 10-8] 
pH  = - [log11  +  log10-8] 
pH  = - [log11  - 8log10] ;  log 11 = 1.04                  
pH  = - 1.04   +  8      pH  = 6.96 

y?kqx.kd   
log xy   = logx = logy 
𝑥
𝑦

    =  logx – logy 

Xy  = y logx 
Log0.2  =  log 2x 10-1 
log10-x  =  x log10 
log 1 = 0                 log 2 = 0.3010         
log 3 = 0.4771       log 5 = 0.6990        
log 7 =  0.8451      log 10 = 1 
log 11 = 1.0414    log 13 = 1.1139 
log 100 = 2 

pH   of    0.001NaOH 
pH  of Base  :    pH  =  14 – pOH    
pOH  = - log[OH-]   ;   [H+]  = 10-14/[OH-] 
 
[OH-]  =  0.001N  =  1x10-3 mol/lit 
[H+]  = 10-14/[OH-]     
[H+]  = 10-14/10-3   =  10-14+3   =  10-11 
pH  = - log[H+] 
pH  = - log10-11 
pH  =  11 log10   if  log10 = 1 
pH  =  11     

pH of  20%  of  0.001N  Acetic acid 
[H+]  =  𝛼 x N       
 𝛼 =  fo;kstu dh ek=k = 20%  =  20

100
  =  0.2 

[H+]  =  0.2 x 0.001N  = 0.0002N   =  
2x10-4 
pH  = - log[H+]       = - log[2 x 10-4] 
pH  = - [log2  +  log10-4] 
pH  = - [log2 - 4log10] 
pH  = - log2 + 4log10   if  log2 = 0.3010                  
pH  = - 0.3010  +  4           log10 = 1                                                                                       

pH  =  3.6990 
 

 nqcZy vEyksa ds vk;uu@fo;kstu fLFkjkad % ,d{kkjdh; nqcZy vEy HA dk fo;kstu lkE;  
    HA     ⇌   H+  +  A-         ;        Ka  =  [H+][ A-]/[HA]        ;       Ka  = vEy dk fo;kstu fLFkjkad 

nqcZy vEy HA dk fo;kstu lkE;  %  HA     ⇌   H+     +     A-          
    izkjaHk esa eksy  %  1               0             0 

    lkE; ij eksy  % 1- α              α             α 

    ldzh; nzO;eku  % C(1- α)         c α            c α 
  fo;kstu fLFkjkad % Ka  =  [H+][ A-]/[HA]    ;   Ka = c α . c α /c(1- α)   ;   Ka =  c α 2/(1- α) 

;fn α <<< 1 rks  (1- α) = 1   vr% Ka =  c α 2       ;     α = �𝐊𝐊
𝐂

           ;       pKa ysus ij    pKa = -logKa   

uksV % Ka  ∝ vEYk dh izcyrk ]       pKa   ∝ 1/ vEYk dh izcyrk  
 nqcZy {kkjksa dk fo;kstu@vk;uu fLFkjkad % nqcZy ,dvEYkh; {kkj BOH dk fo;kstu lkE;  

    MOH     ⇌   M+  +  OH-        ;       Kb  =  [M+][ OH-]/[MOH]       ;      Kb  = {kkj dk fo;kstu fLFkjkad 

{kkj ds vi?kVu dh ek=k α dks vksLVokYM ruqrk fu;e ls fuEukuqlkj O;Dr fd;k tk ldrk gS tSls %  

Kb =  c α 2    ;     α = �Kb
C

      ;   C = 𝟏
𝐕

     ;        α =  √Kb. V           ;           pKb ysus ij    pKb = -logKb   

uksV % Kb  ∝ {kkj dh izcyrk ]       pKb   ∝ 1/ {kkj dh izcyrk  
 

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 
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 vEy&{kkj lkE; % ¼Ka  &   Kb    esa lacU/k½ 
la;qXeh vEYk {kkj ;qXEk ijLij lacfU/kr gksrs gS buds e/; lkE; fuEu mnkgj.k }kjk Li’V gS & 

 NH4
+ +  H2O  ⇌  H3O+ + NH3     ;     Ka  =  [H3O+][ NH3]/[ NH4

+]   = 5.6 X 10-10 M       
 NH3 + H2O   ⇌  NH4

+ +  OH-   ;     Kb  =  [NH3][ OH-]/[ NH3]    = 1.8 X 10-5 M     
         2H2O  ⇌  H3O+   +  OH-    ;    Kw  =  [H3O+][ OH-]     = 1.0 X 10-14M   
   Ka  X   Kb    =  [H3O+][ NH3]/[ NH4

+]  X   [NH3][ OH-]/[ NH3]   =  [H3O+][ OH-]   =  Kw 
                       = (5.6 X 10-10)  x  (1.8 X 10-5)   =   1.0 X 10-14M   

Ka  X   Kb    =   Kw     ;      log ysus ij       pKa   X  pKb =  pKW =  14 
 

 vEyksa dh {kkjdrk % vEyksa esa mifLFkr foLFkkiuh; H+
 vk;uksa dh la[;k] vEyksa dh {kkjdrk dgykrh gSA 

 ,d {kkjdh; vEy % HCl   ⇌   H+   +  Cl- 
 Ckgq{kkjdh; ;k ikWfyizksfVd vEy % ,sls vEy tks nks ;k nks ls vf/kd foLFkkiuh; H+

 vk;u nsrs gS tSls %  
H2SO4   ⇌   2H+   +  SO4

-     ,       (COOH)2 ,  H3PO4 , H2CO3 
 {kkjksa dh vEyrk % {kkjksa esa mifLFkr foLFkkiuh; OH-

 vk;uksa dh la[;k] {kkjksa dh vEYkrk dgykrh gSA 
 ,d vEyh; {kkj % KOH   ⇌   K+   +  OH- 
 CkgqvEyh; {kkjd % ,sls {kkjd tks nks ;k nks ls vf/kd foLFkkiuh; OH-

  vk;u nsrs gS tSls %  
Ca(OH)2   ⇌   Ca+2   +  2OH-     ,       Al(OH)3 ,   Si(OH)4 

 

 levk;u izHkko % nqcZy oS|qr vi?kV~; esa leku lgvk;u ;qDr izcy oS|qr vi?kV~; feykus ij nqcZy oS|qr vi?kV~; dk 
fo;kstu ?kVrk gS vFkkZr lkE; izrhi fn”kk esa foLFkkfir gksrk gSA 
dkj.k % yk&”kkrsfy, fu;e ls lkE; ij tc fdlh vk;u dh lkanzrk c<k;h tkos rks lkE; foifjr fn”kk esa foLFkkfir 
gksxk A tSls % ,sflfVd vEy ds foy;u esa ,sflVsV vk;uksa ;qDr vi?kV~; feykus ij foy;u esa [H+] dh lkanzrk ?kVsxh 

1. NH4OH +  NH4Cl →  :  NH4OH  ⇌   NH4
+

   +  OH- 

          NH4Cl   ⇌   NH4
+

    +    Cl-    ;     [NH4
+] ↑    NH4OH  dk fo;kstu ?kV tkrk gS foy;u dh {kkjh;rk↓ 

2. HCl  +  H2S →   :  HCl  ⇌   H+
   +  Cl- 

      H2S  ⇌   2H+
    +    S-2    ;     [H+] ↑   H2S  dk fo;kstu ?kV tkrk gS vr% foy;u esa [S-2 ]↓ 

3. NaCl  +  HCl →   :  NaCl  ⇌   Na+
   +  Cl- 

        HCl  ⇌   H+
   +  Cl-      ;     [Cl-] ↑   NaCl  dk fo;kstu ?kV tkrk gS  

 

 yo.k % vEy o {kkj ds vkuqikfrd la;ksx@mnklhfudj.k ls cus inkFkZ yo.k gksrs gS yo.k ds nks vo;o gksrs gSa  
 vEyh; ;k _.kewyd % yo.k dk ;g Hkkx vEy ls izkIr gksrk gS A tSls % HCl → Cl- 
 {kkjh; ;k /kuewyd % yo.k dk ;g Hkkx {kkj ls izkIr gksrk gSA tSls % NaOH → Na+ 

yo.k ds izdkj % SA + SB       →  mnklhu yo.k [ pH  =  7]    Ex :  NaCl , KCl , K2SO4 
     WA + SB     →  {kkjh; yo.k [ pH  >  7]    Ex :  CH3COONa , HCOOK , KCN , NaCN , Na2CO3 , Na3PO4 
     SA + WB     →  vEYkh; yo.k [ pH <  7]     Ex :  NH4Cl , NH4NO3 , (NH4)SO4 , CuSO4 , AlCl3 , ZnSO4 , MgCl2 
     WA + WB   →  mnklhu yo.k [ pH  =  7]    Ex :  CH3COONH4 
 

 Yko.k dk ty vi?kVu % ty rFkk /kuk;u@_.kk;u ds e/; vU;ksU; fdz;k }kjk foy;u dk pH ifjofrZr gksxk ,oa 
foy;u vEyh; ;k {kkjh; O;ogkj n”kkZrk gS] bls yo.k dk ty vi?kVu dgk tkrk gSA  
• izcy vEy o izcy {kkj ls cus yo.k ty vi?kfVr ugha gksrs gS ijarq budk ty;kstu gksrk gS 

yo.k ds tyh; foy;u mnklhu izd̀fr ds gksrs gSA NaCl(s)  
water
�⎯⎯� Na+ 

(aq)  + Cl-(aq)    ¼ty;ksftr vk;u½  pH  =  7     

• nqcZy vEy o izcy {kkj ls cus {kkjh; yo.k dk ty vi?kVu %  
Ex :  CH3COONa  dk ty vi?kVu % CH3COONa(aq)  ⇌  CH3COO-(aq)   +  Na+(aq)   

 CH3COO-(aq)   +  H2O  ⇌   CH3COOH(aq)  +  OH-      ;     [H+] <<< [OH-]    vr%  pH  >  7   (foy;u dh {kkjh; izòfr½     
 {kkjh; yo.k ty vi?kfVr gksdj CH3COOH rFkk [OH-] nsrs gS] CH3COOH  ,d nqcZy vEYk gS tks vUkk;fur 
jgrk gS vr% foy;u esa [OH-] dh o`f} gksrh gS ,oa foy;u {kkjh; gksxk vr%  pH > 7   PH = 7 + ½ pKa + ½ logC    
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• izcy vEYk o nqcZy {kkj ls cus vEyh; yo.k dk ty vi?kVu %  
 Ex :  NH4Cl   dk ty vi?kVu % NH4Cl (aq)  ⇌  NH4

+(aq)   +  Cl-(aq)   
    NH4

+(aq)   +  H2O  ⇌   NH4OH (aq)  +  H+      ;     [H+] >>> [OH-]    vr%  pH <  7    (foy;u dh vEyh; izo`fr½   
  vEyh; yo.k ty vi?kfVr gksdj NH4OH rFkk [H+] nsrs gS] NH4OH  ,d nqcZy {kkj gS tks vUkk;fur jgrk gS 
  vr% foy;u esa [H+] dh o`f} gksrh gS ,oa foy;u vEyh; gksxk vr% pH  <  7      PH = 7 - ½ logC  +  ½ pKb 

 

• nqcZy vEYk o nqcZy {kkj ls cus vEyh; yo.k dk ty vi?kVu %  
  Ex :  CH3COONH4   dk ty vi?kVu % CH3COO-(aq) +  NH4

+ +  H2O  ⇌  CH3COOH  +  NH4OH          
     foy;u dh izd`fr % lkekU;r;k mnklhu vFkok ean vEyh;rk@ean {kkjh;rk ]     PH = 7 +  ½[ pKa  -  pKb] 
 

 cQj foy;u¼mHk; izfrjks/kh foy;u½ %  
 ,sls foy;u] ftudk pH ruq djus vFkok vEy ;k {kkjd dh dqN ek=k feykus ij Hkh vifjofrZr jgrk gS  
vFkkZr pH ifjorZu dk fojks/k@izfrjks/k djus okys foy;u] cQj foy;u dgykrs gS] ,oa izfdz;k cQjfdz;k dgykrh gSA  
xq.k/keZ % pH fLFkj@fuf”pr  ] vf/kd le; j[kus ;k ruqdj.k djus ij Hkh pH vifjofrZr] foy;u vfdz;k”khy 
mi;ksx % jklkfud o tSfod fdz;kvksa esa pH dk fu;a=.k] ekuo jDr] ew= ds fuf”pr pH eku 
cQj foy;u ds izdkj %   1- lk/kkj.k@ljy cQj   2- fefJr cQj % vEyh; o {kkjh; cQj 

1- lk/kkj.k cQj % nqcZy vEYk o nqcZy {kkj ds yo.k ls cuk foy;u ] lk/kkj.k cQj dgykrk gSA  
mnkgj.k % CH3COONH4  ,  NH4CN 
CH3COONH4 dh cQj fdz;k % CH3COONH4    ⇌  CH3COO-   +  NH4

+ 
vEy feykus ij % H+ +  CH3COO-  ⇌  CH3COOH  ¼vYi vk;fur nqcZy vEy cuus ls pH vifjofrZRk½  

 {kkj feykus ij % OH-  +   NH4
+   ⇌  NH4OH  ¼vYi vk;fur nqcZy {kkj cuus ls pH vifjofrZRk ½ 

 

2- vEyh; cQj foy;u % nqcZy vEy rFkk nqcZy vEy o izcy {kkj ls cus yo.k dk feJ.k] vEyh; cQj gSA 
mnkgj.k % [CH3COOH  +  CH3COONa]  (pH = 4.75)      ;       [HCOOH  +  HCOONa]         ;         [HCN  + KCN] 
CH3COOH  +  CH3COONa dh cQj fdz;k % [CH3COOH  ⇌  CH3COO- +  H+]  +  [CH3COONa ⇌  CH3COO- +  Na+]           
vEy feykus ij % H+  +   CH3COO-   ⇌  CH3COOH  ¼vYi vk;fur nqcZy vEy cuus ls pH vifjofrZRk½  
{kkj feykus ij % OH-  +   CH3COOH   ⇌  CH3COO-  +  H2O ¼vYi vk;fur nqcZy {kkj cuus ls pH vifjofrZRk½ 

 vEyh; cQj foy;u dk pH 
nqcZy vEy dk ty esa vk;uu % HA  +   H2O  ⇌  H3O+ + A- 
vEy dk fo;kstu fLFkjkad % Ka    =  [H3O+][ A- ]/[HA ]             
 [H3O+]     =   Ka x [HA ]/[ A- ]   lehdj.k ds nksuks i{kksa dk _.kkRed  log ysus ij 

 -log[H3O+]     =   - logKa - log [HA ]/[ A- ]        
pH   =  pKa + log [ A- ]/[HA ]                   

pH   =  pKa + log [ la;qXEkh {kkjd ]/[vEYk ]    bls gS.Mjlu lehdj.k dgrs gSA   
Note :  vf/kdre cQj fdz;k % [HA ] = [ A- ]   rks  pH  =  pKa     ;   vEyh; cQj dh pH ijkl %  pKa – 1   to   pKa + 1  [pKa ± 1]      
cQj foy;u cukus ds fy, vEy o yo.k dh lkanzrkvksa dk vf/kdre vuqikr 1 :10  or 10 : 1  gks ldrk gS 
 

 {kkjh; cQj foy;u dk pH 
nqcZy {kkj dk ty esa vk;uu % NH4OH   ⇌   NH4

+   +  OH-          
{kkj dk fo;kstu fLFkjkad % Kb    =  [NH4

+][ OH- ]/[ NH4OH ]             
 [OH-]     =   Kb x [ NH4OH ]/[NH4

+]  lehdj.k ds nksuks i{kksa dk _.kkRed  log ysus ij 

 -log[OH-]    =   - logKb - log [NH4OH ]/[NH4
+]   

POH   =  pKb + log [NH4
+] /[NH4OH ]         

POH   =  pKb + log [la;qXEkh vEy ]/[{kkjd ]                                         

If    pH   =  14 - POH    ;   pH   =  14 – [pKb + log [ la;qXEkh vEy ]/[{kkjd ]    bls gS.Mjlu lehdj.k dgrs gSA  
Note :   pH  +  POH  =  14    ;    pH  +  POH  =  pKw     ;      pKa  +   pKb  =  pKw         
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 foys;rk (S) % fuf”pr rki ij foyk;d ds fuf”pr vk;ru esa ?kqyh gqbZ foys; dh vf/kdre ek=k] foys;rk gSA 
 foys;rk xq.kuQy (Ksp) % fuf”pr rki ij inkFkZ ds lar`Ir foy;u esa mifLFkr vk;uksa dh lkUnzrk dk xq.kuQy  

vYi foys; Bksl yo.k dk iw.kZ fo;kstu ugha gksrk gS vr% ,sls yo.k dh vfo;ksftr o fo;ksftr voLFkk lnSo 
lkE; es jgrh gS TkSls % BaSO4 , AgCl       ;            BaSO4    ⇌   Ba2+   +   SO4

2-   
   AB(s)       ⇌       AB(aq)      ⇌        A+

(aq)       +       B-
(aq) 

       vfoys; Bksl    foy;u         vk;fur voLFkk 
K  =  [A+][ B-]/[AB]                   if   [ AB(s)]  =  fLFkj       
K [AB]   =    [A+][ B-]                 if   K  x  [AB]   =   Ksp     
Ksp   =    [A+][ B-] 

 foys;rk o foys;rk xq.kuQy esa lacU/k %  

vYi foys; yo.k dk vk;uu %       AB      ⇌        A+       +       B- 
              izkjaHk esa eksy %    1                    0                  0 
             lkE; ij eksy %   (1-S)                S                   S  

c  =    [A+][ B-]   ;  Ksp =  [S][S]      ;     Ksp   = S2          S  =  �𝐊𝐬𝐬 
vr% vfoys; yo.k o lkE; fLFkjkad dk xq.kuQy mlh yo.k ds foys;”khy ;k 
fo;ksftr oS|qr vi?kV~; ds lfdz; nzO;ekuksa ds xq.kuQy ds cjkcj gksrk gS bls 
foys;rk xq.kuQy dgrs gSA 

MXXY   ⇌    xM+Y    +    yX-X 
Ksp   =    [M+Y]X [X-X]Y 

 

Ksp   =    (xS)x (yS)y 
Ksp   =    xx yy Sx+y 
Sx+y    =    Ksp / xx yy 
 

S    =    [Ksp / xx yy]1/x+y 

 

 foys;rk xq.kuQy ,oa vk;uh xq.kuQy ds vk/kkj ij fdlh oS|qr vi?kV~; ds vo{ksi.k dh “krsZa %  
fdlh oS|qr vi?kV~; ds vk;fur ;k fo;ksftr vk;uh lkUnzrkvksa dk ;ksx] vk;uh xq.kuQy dgykrk gSA [A+][ B-] = Qsp   

Ksp  =  Qsp  : lkE; vOkLFkk      % lar`Ir foy;u 
Ksp  >  Qsp   :    yo.k foys;       % vlar`Ir foy;u 

Ksp  <  Qsp   :    yo.k dk vo{ksi.k  % vfrlar`Ir foy;u 
uksV % fdlh yo.k ds vo{ksi.k gsrw vk;fud xq.kuQy dk eku mlds foys;rk xq.kuQy ls vf/kd gksuk pkfg;sA 
 foys;rk xq.kuQy ds vuqiz;ksx %  

1) foys;rk xq.kuQy rFkk levk;u izHkko % nqcZy oS|qr vi/kV~; esa mHk;fu’B lgvk;u ;qDr izcy oS0 vi0 feykus 
ij nqcZy oS0 vi0 dk fo;kstu ;k vk;uu ?kV tkrk gS] bls levk;u izHkko dgrs gS oxZ 2 rFkk 3 ds /kuk;uksa ds 
fo”ys’k.k esa mi;ksxhA   

2) ued dk ifj”kks/ku % v”kq) ued esa lksfM;e] eSfXuf”k;e] dSfY”k;e ds DYkksjkbM gksrs gSA 
v”kq) ued ds lar`Ir foy;u esa HCl xSl izokfgr djus Ikj Cl- vk;uksa dh lkanzrk c< tkrh gS ftlls  Na+  o Cl-  dk vk;uh xq.kuQy 
blds Ksp ls vf/kd gks tkrk gS ,oa “kq) ued dk vo{ksi.k gks tkrk gSA 
tcfd Na+  , Ca+2  , Mg+2   &   Cl-  dk vk;uh xq.kuQy eSfXuf”k;e DyksjkbM o dSfY”k;e DyksjkbM ds foys;rk xq.kuQy ls de gksrk gS 
vr% ;g yo.k foy;u esa gh jg tkrs gS bl vo{ksi.k dks yo.k fuxZe izHkko dgrs gSA 

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 
uksV % foifjr vkos”kksa ds e/; fLFkj oS|qr vkd’kZ.k cy] foyk;d ds ijkoS|qrkad ds O;wRezkuqikrh gksrk gS vFkkZr mPp ijkoS|qrkad okys 
foyk;d esa vk;uksa ds e/; fLFkj oS0 vkd’kZ.k mruk gh detksj gksxk] vr% foys;rk c<rh ] ;gh dkj.k gS fd ty lkoZf=d foyk;d gSA 
vH;kl iz”u %  

1-  HCl , H3O+   dh vis{kk izcy vEy gS dSls \     izcy vEy + izcy {kkj ⇌ nqcZy vEy + nqcZy {kkj 
              HCl       +     H2O      ⇌        H3O+

         +         Cl-   
lkE; vxz fn”kk esa foLFkkfir vr% izrhi vfHk0 dh nj fuEu gksxh ,oa Cl-  dh H+

 vk;u xzg.k djus dh izòfr ?kVsxhA 
vr%  H+

 vk;u R;kxus dh izòfr %  HCl >  H3O+  ]   tcfd H+
 vk;u xzg.k djus dh izòfr % H2O > Cl-   

uksV %   izcy vEy& H+  → nqcZy la;qXeh {kkj 

  izcy {kkj + H+  → nqcZy la;qXeh vEy 
1- ty ,d nqcZy {kkj gS D;ksafd bldk la;qXeh vEy izcy vEy gSA  H2O - H+ = OH-   
2- ty ,d nqcZy vEy gS D;ksafd bldk la;qXEkh {kkj izcy {kkj gSA   H2O + H+ = H3O+ 
3- iz”u % ,sflfVd vEy dk  pKa 4.76 rFkk veksfu;e gkbMªkWDlkbM dk pKb 4.75 gks rks veksfu;e ,sflVsV dk pH Kkr djksA 

PH   =  7 +  ½[ pKa  -  pKb]          =  7 +  ½[ 4.76  -  4.75]         =  7 +  ½[0.01]          =  7 + 0.005         =   7.005 


