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  Equivalent Point :  

                   
.  

     = ×   
                   

  =          
NV  =  N-V- 

  N  N-           V  V-     
     .  

  

  Standard Solution :  

                  

      .  

                 

                

    100 %            

         .  

               Primary 

Standard                   

                 

               

   )(  Standardization .  
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   .  

-          .  

-            .  

  
     :  

-    .  

-           .  

-        .  

  
     :  

        :  

-           

    :  

-   Titrations Neutralization:  

              .  

                     

                 

    .  
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-   Precipitation Titrations:  

              .  

             .  

  

-     ) (Complexometric Titrations :  

            ) (Chelating Agent  

  )  (      .        

            .      

   EDTA .  

  

-          

       :  

   Reduction Titrations –Oxidation  :  

               

                   

  .  
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 :  

            .     

                 

 .  

    :  

  

     :  

-     

           .  

      =     /  

           

  :  

HCl        =1  
HCl    H+  +  Cl- 

H2SO4         =2  
H2SO4    2H+  +  SO4

- 

  

-     

           .  

      =    /  

       .  
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:  

NaOH      =1  
NaOH    Na+  +  OH- 

Ca(OH)2      =2  
Ca(OH)2    Ca++  +  2OH- 

  

-     

          .  

:  

                
  :  

Na2CO3  +  HCl    NaHCO3  +  NaCl 
     =   

   :  
Na2CO3  +  2HCl    NaCl  +  H2O  +  CO2 

     =   /2  
  

 :    :  

           )         (

                   

           .       

.  

:  

             :  

Ag+  +  Cl-    AgCl  
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       .  

                   

:  

BaCl2  +  2Ag+      2AgCl  +  Ba2+ 

        =   /2   

                

BiCl3  +  3Ag      3AgCl  +  Bi3+ 

        =   /3   

  

 :     :  

                  

.  

:  

          :  

2CN-  +  Ag+     [Ag(CN)2]- 

    :  

      2       

        =   × 2   

        2      2     

  :  

Create PDF files without this message by purchasing novaPDF printer (http://www.novapdf.com)



_____________________   "  "____________________ 

 
 

2CN-  +  2Ag+       Ag[Ag(CN)2]  
           =   

                    

 .  

  

 :     :  

                 

      .    :  

     =  ) /    ×     (  

:  

MnO4
-  +  8H+      Mn2+  +  4H2O 

                                               7                             2 

       = 7 – 2  =  5            =1   

          =   /5 × 1  

Cr2O7
2-   +   6Fe2+  +  14H+      2Cr3+  +  6Fe3+   +  7H2O 

                               6                                                     3     

        =6 – 3  =  3            =2 

        =   /3 × 2    =   /6   

Fe3+   +  e     Fe2+ 

                                                             3                      2            
        =3 – 2  =  1              =1  

     =   /1 × 1   
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  :         )       
     (   .      

                   
 .       .  

  
-          

  50 ml   HCl  0.1 N  0.1 N    

   

NaOH  

pH  )(  

    

HCl 

0 ml pH = -log [H+] 

pH = -log 0.1 

= 1 

0.1 N  

    10 ml pH = -0.066 

= 1.18 

(50×0.1 - 10×0.1)/(50+10) 

= 0.0666 N 

   50 ml  pH = 7  of water  0 N  

    

NaOH 

50.01 pH = pKw – pOH 

pH = 14 + log 10-5 

= 14 – 5  =  9  

  

  

 

(50.01×0.1 - 50×0.1)/(50+50.01) 

= 9.9999-6  =   10-5 N 
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-     :  

  
 25 ml    0.1 N     0.1 N     

    =Ka  =  1.86 × 10-5  -  pKa  =  - log Ka  =  4.73     
   

NaOH 
pH  )(  

  

  

CH3COOH 
 

0 ml pH = 1/2 pKa – 1/2 logCa 
= 1/2×4.73 – 1/2 log 0.1 

= 2.865 

Ca = 0.1 
[H+]  =  Ka Ca 

  

  

  + 

  

10 ml pH = pKa + log [slat]/[acid]

= 4.74 + log (1/35×35/1.5) 
= 4.56 

[salt] = [CH3COONa] = 

[NaOH]  
= (10×0.1)/(25+10) = 0.0286  N 

[acid] = [CH3COOH] =   = 

  
= (25×0.1 - 10×0.1)/(25+25)  =  

0.03N 

  

  

25 ml pH = 1/2pKw + 1/2 pKa + 

1/2 log Ca 
= 1/2×14 + 1/2×4.74 + 1/2 

log 0.05 
= 8.72 

Ca = [CH3COONa]  
[CH3COO-] = (25×0.1)/(25+25) 

= 0.05 N 

  

  

NaOH  

25.05  pOH = - log10-4 = 4 
pH = 14 – 4 = 10 

 

 

 

  

  

[OH] = (25.05×0.1 - 

25×0.1)/(25+25.05) 
= 9.9999-5  =  10-4 N 
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-      :  
  

 25 ml     0.1 N    0.1 N     
    pKb = 4.756  Kb = 1.75×10-5    

  
   

  
pH  )(  

  

  

NH4OH 
 

0 ml pH = pKw - 1/2 pKb + 1/2 

logCb 
= 14 - 1/2×4.756 + 1/2×– 1

= 14 – 2.378 – 0.5 
= 11.122 

Cb = 0.1 
  

  

  

  + 

  

10 ml pH = pKw - pKb - log 

[slat]/[base] 
= 14 - 4.76 - log 

(0.029/0.043) 
= 14 – 4.58 = 9.41  

[salt] = [NH4
+]  

= (10×0.1)/(25+10) = 0.0286 N 
[base] = [NH4OH]   

= (25×0.1 - 10×0.1)/(25+10)   
=  0.0429 N 

  

  

25 ml pH = 1/2 pKw - 1/2 pKb – 

1/2 log Cb 
= 1/2×14 - 1/2×4.79 - 1/2 

log 0.05 
= 7 – 2.38 + 0.65 

= 5.2555 

[NH4Cl] = [NH4
+] 

= (25×0.1)/(25+25) 
= 0.05 N 

  

  

HCl  

25.05  pH = - log [H+] = -log 

[2×10-3] 
= 2.6989 

 

  

[H+] = (26×0.1 - 25×0.1)/(25+26) 
= 1.9608-3  =   2×10-3 N 
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-      :  
  

 50 ml     0.1 N    0.1 N     
   pKb = 4.756  Kb = 1.75×10-5    

  
   

  
pH  )(  

  

  

CH3COOH 
 

0 ml pH = 1/2 pKa - 1/2 logCa 
= 1/2×4.74 - 1/2 log [0.1]

= 2.87 

Ca = 0.1 
  

  

  

  + 

  

10 ml pH = pKa + log 

[salt]/[acid] 
= 4.74 + log 

(0.017/0.067) 
= 4.74 – 0.595 = 4.14  

[salt] = [CH3COONH4+]  
= (10×0.1)/(50+10) = 0.0167 N 

[acid] = [CH3COOH]   
= (50×0.1 - 10×0.1)/(50+10)   

=  0.0667 N 

  

  

50 ml pH = 1/2 pKw + 1/2 pKa 

– 1/2 pKb 
= 1/2 × 14 + 1/2 × 4.7569 

– 1/2 × 4.7447 
= 7 + 0.012 = 7.0061  

 7 

CH3COONH4 
    

  

  

  

60 ml  pH =  pKw – pKb – log 

[salt]/[base] pH = 14 – 

4.75 – log 

(0.045/(9.1×10-3)) 
= 8.5558 

 

  

    
[salt] = (50×0.1)/(50+60) = 0.0455 
[base] = (60×0.1-50×0.1)/(50+60) 

= 9.0909-3 =  9.1×10-3 N 
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 .  

  

  :  

-   Simple Indicator :  

                    .  

    :            

             .  

  

-   Screened Indicator :  

                        

 .     :         

                  

.  
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-   Mixed Indicator :  

                       

       .           

                

                

    .  

  

-   Universal Indicator :  

                      

              .  
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   BehaviorTheories of Indicator  :  

  

-   Ionic Theory :  

                   

    .  

        HIn    InOH    

          :  

HIn    H+  +  In- 
InOH    In+  +  OH- 

            :  

HIn                  H+       +     In- 
                                                                   

                 .  

         :  

HIn                  H+       +     In- 
                                                                  

           .  

  

        :  

InOH                  In+       +     OH- 
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-   The Chromophoric Theory :  

                  

     .  

:  

  

  

  

  

-    Chromophoric Theory –Ionic  :  

                  

      .  

:  
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  :  

  

             .  

HIn                  H+       +     In- 
KIn = [H+][In-]/[HIn] 
[H]  =  KIn [HIn]/[In-] 

      :  

-log [H+]  =  -log KIn  -  log [HIn]/[In-] 
pH = pKIn – log [HIn]/[In-] 

  HIn   .  

 In-   .  

                  

   .  

  HIn/In-    =10/1    1/10   

     :  

pH  =  pKIn  -  log 10/1   =  pKIn – 1                 

  
pH   =   pKIn  -  log 1/10   =   pKIn  +  1              

  
   :  

pH  =  pKIn   ±   1 
  

     Indicator Range .  
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             :  

    

  

        

   

   

7  . 

   

 

  

3.1 – 4.4 
8 – 9.6 
6-7.6 

   

   

   

  

    

8.7    

   

8 – 9.6 
8 – 9.6 

   

   

  

   

5.2    3.1 – 4.4    

  

   

7   

)  

 + 

(  

6 - 8   +  
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           :  

   KHC8H4O4   

   KH(IO3)2   

  Na2CO3   

              .  

  

     

  

         :  

-   :  

  –    

        .  

 " :       "  

  

-   :  

  –    

                  

      .  
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