
Physical Properties and 
Chemical Constitution

Physical properties of a substances depends on the 
intermolecular forces which originate in the internal 
structure  or the constitution of the molecule. Thus, the 
determination of properties such as surface tension, 
viscosity, refractive index etc. can give valuable 
information about the structure of molecule.



Additive 
property

Constitutive 
property

When a property of a substance is equal to the 
sum of the corresponding properties of the 
constituent atoms, it is called an additive 
property.   Molar mass

Physical property

A property that depends on the 
arrangement of atoms and bond 
structure, in a molecule, is referred to as 
a constitutive property. Surface 
tension, Viscosity, optical activity.

An additive property which also depends on the intramolecular 
structure, is called additive and constitutive property. Surface 
tension, Viscosity, Parachor.



Intensive 
property

Extensive 
property

A property which does not depends on the 
quantity.

Macroscopic property

A property that does depend on the 
quantity of matter present on the 
system.  concentration.



Surface tension

Molecule ‘A’ is surrounded by other molecules 

It is attracted equally in all directions by other molecules.

Molecule ‘A’ is partially surrounded by other molecules 

It is experienced only downward force of attraction.



Surface tension

This unbalanced attractive force tends to draw the surface molecules 
inward, and the surface of a liquid tends to contract to the smallest 
possible area. As a result of the tendency to contract, a liquid surface 
behaves as if it were in a state of tension. This effect is called the surface 
tension.

Definition: The force in dynes (newton) acting alright angles along the 
surface of liquidate cm (1 m) in length. It is represented by

Unit: Dynes cm-1 or Nm-1



What are Parachors?

Parachor is a quantity that is defined by the following relationship between surface 

tension and density: 



What are Parachors?
Parachor is defined as the product of the molar 
volume and the surface tension to the power of 
1/4.



What we see!



The parachors of ethane and propane are 110.5 and 150.8 
respectively. What values of parachor do you expect for hexane? 



Use of parachor in elucidating structure



Use of parachor in elucidating structure



Use of parachor in elucidating structure



Establish the structure of quinone based upon parachor values.





Problem: The density of acetone at 20°C is 0.7910 g/ml. Calculate the surface 
tension of acetone, given that the parachor values of C, H, O and double bond are 
7.2, 16.2, 20.0 and 23.2 respectively 


