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Conductivity 
 

When voltage is applied to the electrodes immersed 

into an electrolyte solution, ions of electrolyte move, 

and thus, electric current flows through the 

electrolytic solution. The electrolytic solution and the 

metal conductors exhibit resistance to the passage 

of the current; both of which obey Ohm's law. 

The reciprocal of resistance is called electrical 

conductance. The unit of electrical conductance is 

Siemens (S) or ohm-1 or mho. 

If a solution is placed between two parallel electrodes 

having cross sectional area A and distance L apart 

then the resistance is given by 

                  R = 1 / C 

ρ (called 'rho') is known as resistivity. Its reciprocal 

gives the conductivity of the solution, which is denoted 

by κ (called 'kappa'). Its unit is Siemens/meter. 

                Κ = 1 / R * L / A 

L / A is a fixed quantity for a cell and is called the 

'cell constant'. 



 

 

 

 

 

 

Factors Affecting Electrical 
Conductivity 

 
The factors which affect the electrical conductivity 

of the solutions are: 

 

 Inter-ionic attraction: It depends on 

solute- solute interactions. 

 Solvation of ions: It depends on solute-

solvent interactions. 

 Viscosity of the solvent: It depends on 

solvent-solvent interactions. 



 

 
 

Procedure 
 

1. The electrolyte chosen is ZnSO4 and the electrodes are of Zn. 

2. Readings for the measurement of conductance are taken at intervals 

of 3C. 

3. Proper precautions are taken to avoid evaporation and to keep other 

factors constant. 

4. The vessel and electrodes are removed and the vessel is cleaned and 

filled with ZnSO4 solution. 

5. The electrodes are refitted in their original place so that the distance 

between them does not change. 

6. Current is passed and when the voltmeter and ammeter show steady 

readings, they are noted. 

7. The current is switched off. 

8. It is seen that while the ammeter reading returns at once to 0 

position. The voltmeter needle pauses for a while at a particular 

reading which is noted down. 

9. This reading indicates the back EMF in the electrolyte. 

10. Similarly, more sets of reading are taken, and resistance is calculated. 

11. Thus, the value of conductance is calculated. 

12. The switched on circuit readings in voltmeter and ammeter are taken. 

13. The current through the electrolyte is changed by adjusting the 

rheostat and more sets of readings are taken. 

14. Thus, the mean value of resistance is calculated. 

15. Above steps are repeated for CuSO4 as electrolyte with electrodes 

made of Cu. 



 

 

 

 

 
 

Physical Constants 

 
For the purpose of accuracy and convenience, 

some important aspects of the electrolyte 

process are kept constant in the experiment 

as their variation might affect the conductivity 

of the electrolyte. They are: 

 

 Voltage 

 Nature of electrodes 

 Size of electrodes 

 Separation between the electrodes 

 Concentration of the electrolytes 

 Nature of the electrolytes 

 Resistance in the circuit 


