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Experiment No. 1 Conductometric Titration : HCl – CH3COOH mixture and dibasic acid 

Theory:  

The conductance of a mixture of HCl and CH3COOH is essentially due to that of HCl alone, since the 

dissociation of CH3COOH (a weak electrolyte) is almost completely suppressed by the presence of the 

common ion H+ released from the strong acid HCl  

 HCl    H+  +  Cl-  ( 100% ionization) 

  CH3COOH                              H+  +  CH3COO -  (feeble dissociation ) 

The ion conductance of H+ is very high and so, when H+  ions are removed from solution and replaced by 

Na+ of low  ion conductance there will be a fall in conductance. This happens when NaOH is added to the 

mixture and neutralization occurs : 

H+  +  Cl-  + Na+ + OH -                                          Na+  +  Cl-   + H2O  

After complete neutralization of HCl, CH3COOH remains in solution and is weakly dissociated. The 

further addition of NaOH neutralizes CH3COOH to produce Na+  and CH3COO -  ions, leading to an 

increase in conductance. 

CH3COOH   +   Na+ + OH -                                   CH3COO -    +   Na+  +    H2O 

 After all the CH3COOH  is used up, addition of further NaOH leads to increase in concentration of Na+ 

and the highly conducting ion OH -.  The conductance of the solution increases very sharply.  The 

conductance versus volume (or number of drops) of NaOH plot consists of three straight lines: AB, BC 

and CD with two break points B and C. 
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H2A   H+  +  A - ;               HA -          H+  +  A 2- 

The neutralization plot is similar to that discussed above. The additional feature in this case is the 

restriction,  V1 =  V2 – V1  i.e., V2 = 2 V1 , because the acid is dibasic. 

NOTE:  Conductometric titration of (i) HCl vs NaOH and (ii) CH3COOH vs NaOH need to be carried 

out before the Conductometric titration of the HCl+CH3COOH mixture. 

Where V1 corresponds to volume of NaOH required to neutralize HCl and ( V2 – V1 ) corresponds to that 

required to neutralize  CH3COOH . Knowing the strength of NaOH the strength of HCl and CH3COOH in 

the mixture, can be found out using the law of equivalents      ( VASA = VBSB) 

For a dibasic acid like H2C2O4 (oxalic acid) where the first dissociation is like that of a strong acid and the 

second dissociation is weak, the profile is similar. 

 

Useful Physical Constant 

For CH3COOH ,   Ka = 1.753 x 10-5  ( at 298 K) 

Ionic conductance at infinite dilution:  ( at 298 K)  ( in ohm –1 cm2 g-eqv –1 unit ) 

 H+  = 349.92  ,   ( CH3COO - )  = 40.9  ,   Na
+  = 50.11 ,   Cl 

- = 76.34 ,   OH
 - = 198.0 

Temperature correction: 

t =  25  [ 1+  ( t  - 25)]   , where t is the temperature in  0C 

  = 0.0142 for H+ 

     =  0.016 for OH –  

     =  0.02 for other anions.   

Data: 

Table I: Recording of room temperature: 

 

Temperature before experiment 
oC 

Temperature after experiment 
oC 

Mean temperature 
oC 
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     Table II: Preparation of 100 ml (N/10) standard oxalic acid solution: 

Initial wt.(W1)g Final wt.(W2)g Wt. transferred(W1-W2)g Strength of solution 

    

 

Table III: Determination of volume of 1 drop from burette: 

Initial reading Final reading Volume of liquid 
dropped 

No. of drops Volume/1 
drop 

Mean 
volume/1 
drop 

      

     
 

Table IV: Standarization of ~(N/2) NaOH solution: 

No. of 
Obs 

Volume of 
oxalic 
acid taken (mL) 

Initial burette 
reading 

Final burette 
reading 

Volume of 
NaOH (mL) 

Most probable 
volume (mL) 

Strength of 
NaOH soln 
(N/2) 

       

       

       

 

Table V: Record of conductance against the no. of drops of NaOH solution added: 

No. of drops of NaOH added Conductance in mS 

0  
4  
6  

10  
16  
22  
27  
34  
41  

 

Calculations: 

1. Concentration of HCl:         From V1S1 = VASA 
SA =  

2. Concentration of CH3COOH:   From (V2-V1) S1 = VBSB 
SB = 
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Experiment no. 2   Study of saponification of ester by conductometric method
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Experiment No. 4:   Determination of Eo of Fe3+/ Fe2+ couple in the hydrogen scale by potentiometric 
titration of ferrous ammonium sulphate  (Mohr’s salt) solution using K2Cr2O7 as standard 
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Experiment No: 5   Determination of concentration of AgNO3 solution and solubility product of AgCl by 
Potentiometric titration of standard AgNO3 solution against KCl solution
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