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CHEMISTRY LABORATORY: (Any five experiments to be conducted) 

OBJECTIVES 

 To make the student to acquire practical skills in the determination of water quality 
parameters through volumetric and instrumental analysis. 

 To acquaint the students with the determination of molecular weight of a polymer by 
viscometery. 

 To make the student conversant with the corrosion defects experimentally. 
 To develop and understand the basic concepts of acidic and basic nature using pH. 
 To make the student familiar with the properties and nature of alloys experimentally. 

 
List of Experiments 

1. Estimation of HCl using Na2CO3 as primary standard and determination of alkalinity 
in water sample. 

2. Estimation of copper content of the given solution by iodometry. 
3. Determination of strength of given hydrochloric acid using pH meter. 
4. Determination of strength of acids in a mixture of acids using conductivity meter. 
5. Estimation of iron content of the given solution using potentiometer. 
6. Determination of molecular weight of polyvinyl alcohol using Ostwald viscometer. 
7. Pseudo first order kinetics-ester hydrolysis. 
8. Corrosion experiment-weight loss method. 
9. Conductometric titration of strong acid vs strong base. 

OUTCOMES 

The students should be able to: 

 Obtain the hands-on knowledge in the quantitative chemical analysis of water 
quality related parameters. 

 Understand the experimental concepts in the mixture of acids and bases. 

 Appreciate the need of iodometry in the estimation of metals. 

 Explore the drawbacks of corrosion by weight loss method. 

 Design and carry out the scientific experiments related to boiler troubles. 
 
 

TEXT BOOKS 

G.H. Jeffery, J. Bassett, J. Mendham and R.C. Denney, “Vogel’s Textbook of 
Quantitative Chemical Analysis”, John Wiley & Sons Inc, 2014. 
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Determination of Conductance 
 

 

 
 

 

 

 
HCl Vs NaOH 
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5. CONDUCTOMETRIC TITRATION OF STRONG ACID WITH 
STRONG BASE 

 

 

 
 

Aim 

To determine   the amount   of   strong acid (HCl) present in the given sample by 

conductometric titration. You are provided with NaOH solution of strength 0.2N. 

 
Principle 

A solution of an electrolyte conducts electricity due to its dissociation in to ions which depends 

on their number and mobility. Since specific conductance of a solution is proportional to the 

concentration of ions in it, conductance of the solution is measured during titration. 

A reaction between strong acid and strong base, leading to the following neutralization. 

HCl  NaOH NaCl  H2O 

This reaction is followed conductometrically in a conductivity bridge using a conductivity cell. 

When a strong base of NaOH is added slowly from the burette to the solution of HCl, the 

fast moving H
 

ions are progressively replaced by slow moving Na
 

ions. As a result conductance 

of the solution decreases. This decrease in conductance will take place until the end point is 

reached. Further addition of NaOH increases the conductance sharply as there is an excess of 

fast moving OH
 

ion. 

NaOH Na
 
 OH




A plot is made between volume of NaOH added and the conductance of solutions. The 

end point is intersection of the two lines. 

 
Procedure 

The microburette is filled with standard NaOH solution. 20 ml of the given HCl is pipetted out 

in to a clean 100 ml beaker. The conductivity cell is placed in it and then diluted to 50 ml 

by adding conductivity water. The two terminals of the cell are connected to conductivity bridge. 

Initial conductance is read in the instrument for the acid alone without the addition of NaOH. 

Now 0.05 ml of NaOH solution from the burette is added to the solution taken in the beaker, 

stirred and then conductivity is measured. The process is continued up to the end point. After 

the end point, further NaOH is gradually added and few more readings are noted. 
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Table 

 

Sl.No. 
Volume of NaOH added 

(ml) 

Conductance 

(millimho) 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

  

 
Calculation: 

Step - 1: Calculation of normality of HCl: 

Volume of NaOH V1  ml titre value 

Strength of NaOH N1  N 

Volume of HCl V2  10 ml 

Strength of HCl N2  ? 

By volumetric principle V1 N1  V2 N2 

 20  N2 

N 
V1  N1 

   N 
10 

 Strength of HCl N2  N 

Step - 2: Calculation of amount of HCl 

The amount of HCl present in the  
 N

  Eq  wt. of HCl 

whole of the given solution 
 2 


 N2  36.45 

 g/lit 
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A graph is plotted between the volume of NaOH and conductance and the end point is 

noted. It is the intersection of the two lines as in the figure. The amount of HCl present in 

the given solution is calculated. 
 

RESULT 

Amount of the HCl present in the given acid  g/lit 
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Determination of pH 

 

 

 

 

Table 1 

Titration of HCl vs NaOH 

 

S.No Volume of NaOH (ml) pH 
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6. pH METRY – DETERMINATION OF STRENGTH OF HCl 
 
 

 
 

 

AIM : 

To determine the strength of given hydrochloric acid by pH metry. You are provided 

with a standard solution of 0.1N sodium hydroxide. 

 

 

 
 

MATERIALS REQUIRED 

Hydrochloric acid, sodium hydroxide, pH meter, glass electrode 

 

 

 
 

PRINCIPLE 

pH of the solution is related to the H3O ion concentration of the solution by the 

expression 
 

pH   log [H3O

] 

The concentration of H
 

ions in the solution is determined by measuring the pH of the solution. 

 

When NaOH is added slowly from the burette to the solution of HCl, H
 

ions are neutralized 

by OH
 

ions. As a result, pH of the solution increases. 

 
HCl  NaOH NaCl  H2O 

The increase in pH takes place until all the H
 

ions are completely neutralized. After the 

endpoint, further addition of NaOH increases the pH sharply as there is an excess of OH
 

ions. 
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Model Graph 
 

 

  

(V) 

Plot of pH Vs V 
pH

 
V 

 

 

Vs V 

 

Table 2 

Titration of HCl vs NaOH 
 

S.No 
Volume of 

NaOH (ml) 
pH  pH  V ml  pH/ V 

V  V1  V2/2 

       

 

Calculation 

Volume of HCl V1  20 ml 

Strength of HCl N1  _ ? 

Volume of NaOH V2     _ ml 

Strength of NaOH N2  0.1 N 

Strength of HCl N1  V2N2/V1  V2  0.1/20 

Weight of HCl in 1 litre of the given solution     _ N1  eq.wt of HCl g 

 N1  36.5 gm/l 

Weight of HCl in 100 ml of the given solution  N1  36.5/10 gm. 
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PROCEDURE: 

The burette is filled with standard NaOH solution. 20ml of HCl solution is pipetted out 

into a clean beaker. It is diluted to 100ml with distilled water. The glass electrode is dipped into 

the solution and connected to the pH meter. 

The NaOH solution is gradually added from the burette to the HCl solution in the beaker. 

pH is noted after each addition. The observed pH values are plotted against the volume of NaOH 

added. From the graph the end point is determined. 
 

RESULT: 

The amount of HCl present in the given solution is   g. 
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Table 1 

Titration of mixture of acids vs NaOH 

 

S.No. Volume of NaOH added (ml) Conductance (mho) 

   

 

Model graph 
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7. CONDUCTOMETRIC TITRATION OF MIXTURE OF ACIDS 

 

 
AIM: 

To estimate the amount of hydrochloric (HCl) and acetic acids CH3COOH present in the 

given mixture. You are provided with a standard solution of NaOH of strength 0.5 N. 

 

 
MATERIALS REQUIRED: 

Conductivity meter, conductivity cell, microburette, pipette, Std. 0.5N NaOH. 

 

 
PRINCIPLE: 

Conductivity of a solution depends upon the number and nature of ions in solution. During the 

addition of base to acid solution, the H
 

ions are removed as water. Hence the conductance of 

the solution decreases. 
 

H
 
 OH

 
H2O 

acid base 
 

In a mixture of strong acid and weak acid, strong acid reacts with the base initially. The 

decrease in conductivity is sharp. After the neutralization of strong acid, weak acid reacts with 

the added base. Acetic acid being weakly ionized, the decrease in conductivity is slow. At 

the end point, when all the acids are neutralized, the addition of base increases the OH
 

ion 

in solution. Hence there is a sharp increase in conductivity. 

 

 
PROCEDURE: 

The burette is filled with sodium hydroxide (NaOH) solution up to the zero mark.10ml 

of HCl and 10ml of CH3COOH are taken in a 250ml beaker. The conductivity cell is placed 

in it and then diluted to 100ml with distilled water. It is then connected with the conductivity meter. 

 
Then 0.5 ml of alkali is added from the burette to the solution. The solution is stirred carefully 

and then conductance is measured after each addition of alkali. 
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Calculation of strength of HCl 

Volume of mixture (HCl) V1  20 ml 

Strength of mixture (HCl) N1  ? 

Volume of NaOH V2  A ml 1
st 

titre value

Strength of NaOH N2  0.5 N 

N1  V2N2/V1  V2  0.5/20 

Strength of HCl N1  N 

The amount of HCl present in 

1 litre of the given solution  Strength of HCl  Eq.wt. of HCl 

 N  36.5 

 g/l 

 

Calculation of strength of CH3COOH 

Volume of mixture CH3COOH V1  20 ml 

Strength of mixture CH3COOH N1  ? 

Volume of NaOH  B  A V2  ml 

Strength of NaOH   N2  0.5 N 

N1  V2N2/V1  V2  0.5/20 

Strength of CH3COOH N1 N 

The amount of CH3COOH present in 

1 litre of the given solution  Strength of CH3COOH Eq.wt. of CH3COOH 

 _ N  60 

 _ g/l 
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A graph is drawn between conductance and volume of NaOH. From the graph, the first 

end point A and the second end point B are noted. The amount of HCl and CH3COOH present 

in 1 litre of the mixture is calculated from the end points A and B respectively. 
 

RESULT 

1. The amount of HCl present in 1 litre of the given solution  g/l 

2. The amount of CH3COOH present in 1 litre of the given solution  g/l 
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