
PHYSICAL CHEMISTRY



CHEMICAL KINETICS



TYPES OF COMPLEX CHEMICAL REACTION

a) Reversible Or Opposing Reaction
b) Consecutive Reaction
c) Parallel Reaction







� What are opposing reactions? Give an example.
� In opposing reactions the products formed react back 

simultaneously to form the reactants. These reactions are also 
called as reversible reactions.

� Example:
� Dissociation of hydrogen iodide in gas phase





�  What are consecutive reactions? Give an example. Or Write a 
(brief) note on consecutive reactions.

� The reactions in which the reactant forms an intermediate and the 
intermediate forms the product in one or many subsequent reactions 
are called as consecutive orsequential reactions.

� In such reactions the product is not formed directly from the 
reactant. Various steps in the consecutive reaction are shown as below 
:

�     k1          k2 
� A→ B → C
� A = reactant; B = intermediate; C = product.
� Example:
� Saponification of a diester in presence of an alkali:
�                                           k1                                              k2
� R'OOC– (CH2)n– COOR → R'OOC– (CH2)n– COOH → HOOC – 

(CH2)n – COOH





� What are parallel reactions? Give an example.
� In these group of reactions, one or more reactants react 

simultaneously in two or more pathways to give two or more 
products. The parallel reactions are also called asside reactions

� Example:
� Bromination of bromobenzene:





THERMAL CHAIN REACTION





EFFECT OF TEMPERATURE ON THE RATE OF REACTION





EFFECT OF TEMPERATURE ON THE RATE OF REACTION

� Arrhenius Equation
� Concept Of Energy of Activation ( Ea )



� Arrhenius Equation



� Write Arrhenius equation and explain the terms.
�              k = A e– Ea / RT  
� Where,
�   k = Rate constant,
� Ea = Activation energy,
� A = Frequency factor,
� R = Gas constant,
� T = Temperature in Kelvin.





ENERGY OF ACTIVATION ( EA )



ACTIVATION ENERGY

� Write a note on 'activation energy’.
� 1. The additional energy required by the molecules to attain the threshold 

energy in addition to the energy of colliding molecules.
� 2. Activation energy = Threshold energy – Energy of colliding molecules.
� 3. An energy barrier that must be crossed by the reactant molecules before 

getting converted to actual product molecules.
� 4. The energy required to form the activated state or the intermediate, which 

is necessary to form the products.
� 5. Ea is a characteristic value of a reaction.

6. The rate, rate constant, and their temperature dependence are determined 
by the value of Ea.

� 7. Higher the value of Ea, slower is the rate of the reaction.





THEORIES OF TEMPERATURE ON THE RATE OF REACTION

� Collision Theory
� Activated Complex Theory Of Bimolecular Reaction
� Comparison Between  Collision Theory & Activated 

Complex Theory 





























 DISTILLATIONS OF SOLUTIONS



THE LEVER RULE

� The lever rule To find the relative amounts of two phases 
in equilibrium, we measure the distances lα and lβ along 
the horizontal tie line and then use the lever rule:













PARTIAL MISCIBILITY OF LIQUIDS

� Critical Solution Temperature
� Effect of Impurity on partial miscibility of liquids with 

respect to  
1) Phenol – Water 
2) Triethylamine – Water 
3) Nicotine – Water System



CRITICAL SOLUTION TEMPERATURE





PHASE RULE



PHENOL- WATER SYSTEM



TRIETHYLAMINE – WATER SYSTEM



NICOTINE- WATER SYSTEM





� Immisibility of Liquids
� Principle of Steam Distillation







BLOCK DIAGRAM OF STEAM DISTILLATION





USES OF STEAM DISTILLATION



NERNST DISTRIBUTION LAW & ITS APPLICATIONS



PRINCIPLE OF NERNST DISTRIBUTION LAW 
















