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Title of the 

Course 

PHYSICAL CHEMISTRY –I 

Paper No. Core XI(CC11) 

Category Core Year III Credits 4 Course 

Code 

324C5C 

Semester V 

Instructional 

hours per week 

Lecture Tutorial Lab Practice Total 
4 1 - 5 

Prerequisites General Chemistry I,II,III and IV 

Objectives of the 

course 

The course aims at providing an overall view of 

 Gibbs free energy, Helmholtz free energy, Ellingham’s diagram and 

partial molar properties 

 chemical kinetics and different types of chemical reactions 

 adsorption, homogeneous and heterogeneous catalysis 

 colloids and macromolecules 

 photochemistry, fluorescence and phosphorescence 

Course Outline 
UNIT I 

Thermodynamics - III 

 

Free energy and work functions - Need for free energy functions, Gibbs free 

energy, Helmholtz free energy - their variation with temperature, pressure 

and volume, criteria for spontaneity; Gibbs-Helmholtz equation – derivations 

and applications; Maxwell relationships, thermodynamic equations of state; 

Thermodynamics of mixing of ideal gases, Ellingham Diagram-application. 

 

Partial molar properties – chemical potential, Gibbs Duhem equation, 

variation of chemical potential with temperature and pressure, chemical 

potential of a system of ideal gases, Gibbs- Duhem-Margules equation. 

 UNIT II 

Chemical Kinetics 

Rate of reaction - Average and instantaneous rates, factors influencing rate 

of reaction - molecularity of a reaction - rate equation - order of reaction. 

order and molecularity of simple and complex reactions, Rate laws - Rate 

constants – derivation of rate constants and characteristics for zero, first 

order, second and third order (equal initial concentration) 

– Derivation of time for half change with examples. Methods of 

determination of order of Volumetry, manometry and polarimetry. 
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Effect of temperature on reaction rate – temperature coefficient - concept of 

activation energy - Arrhenius equation. Theories of reaction rates – Collision 

theory – derivation of rate constant of bimolecular gaseous reaction – Failure 

of collision theory. Lindemann’s theory of unimolecular reaction. Theory of 

absolute reaction rates – Derivation of rate constant for a bimolecular 

reaction – significance of entropy and free energy of activation. Comparison 

of collision theory and ARRT. 

Complex reactions – reversible and parallel reactions (no derivation and only 

examples) 
– kinetics of consecutive reactions – steady state approximation. 
UNIT III 
Adsorption – Chemical and physical adsorption and their general 

characteristics- distinction between them Different types of isotherms – 

Freundlich and Langmuir. Adsorption isotherms and their limitations – BET 

theory, kinetics of enzyme catalysed reaction –Michaelis- Menten and 

Briggs-Haldane Kinetics equation – Lineweaver- Burk plot – inhibition – 

reversible – competitive, noncompetitive and uncompetitive (no derivation 

of rate equations) 

Catalysis – general characteristics of catalytic reactions, auto catalysis, 

promoters, negative catalysis, poisoning of a catalyst – theories of 

homogenous and heterogeneous catalysis – Kinetics of Acid – base and 

enzyme catalysis. Heterogenous catalysis 
UNIT IV 
Colloids and Surface Chemistry 

Colloids: Types of Colloids, Characteristics Colloids (Lyophilic and 

Lyophobic sols), 

Preparation of Sols- Dispersion methods, aggregation methods, Properties of 

Sols- Optical properties, Electrical properties - Electrical double layer, 

Electro Kinetic properties- Electro-osmosis, Electrophoresis, 

Coagulation or precipitation, Stability of sols, associated colloids, Emulsions, 

Gels-preparation of Gels, Applications of colloids 

Macromolecules: Molecular weight of Macromolecules-Number average 

molecular weight- average molecular weight, Determination of Molecular 

weight of molecules 
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UNIT V 

Photochemistry 

 

Laws of photo chemistry – Lambert – Beer, Grotthus – Draper and Stark – 

Einstein. Quantum efficiency. Photochemical reactions – rate law – Kinetics 

of H2-Cl2, H2-Br2 and H2-I2 reactions, comparison between thermal and 

photochemical reactions. 

 

Fluorescence – applications including fluorimetry – sensitised fluorescence, 

phosphorescence – applications - chemiluminescence and photosensitisation 

– examples Chemistry of Vision – 11 cis retinal – vitamin A as a precursor - 

colour perception of vision 

Extended Professional 

Component (is a part 

of internal component 

only, Not to be 

included in the 

external examination 

question paper) 

Questions related to the above topics, from various competitive examinations 

UPSC/ JAM /TNPSC others to be solved 

(To be discussed during the Tutorial hours) 

Skills acquired 

from this course 

Knowledge, Problem solving, Analytical ability, Professional 

Competency, Professional Communication and Transferable skills. 

Recommended Text 1. B.R. Puri and L.R. Sharma, Principles of Physical Chemistry, S 

Chand and Co., forty eighth edition,2021. 

2. Peter Atkins, and Julio de Paula, James Keeler, Physical 

Chemistry, Oxford University press, International eleventh 

edition,2018. 

3. Arun Bahl, B.S. Bahl, G. D. Tuli Essentials of physical 

chemistry, 28thedition 2019, S, Chand &Co. 

4. S. K. Dogra and S. Dogra, Physical Chemistry through 

Problems: New Age International, fourth edition, 1996. 

5. J. Rajaram and J.C. Kuriacose, Thermodynamics, S 

Chand and CO.,1986. 
Reference Books 1. J. Rajaram and J.C. Kuriacose, Chemical Thermodynamics, 

Pearson, 1stedition,2013. 

2. Keith J.Laidler, Chemicalkinetics,thirdedition,Pearson,2003. 

3. P. W. Atkins, and Julio de Paula, Physical Chemistry, Oxford 

University press, seventh edition,2002. 

4. K.L. Kapoor, A Textbook of Physical Chemistry, Macmillan 
India Ltd, third edition, 2009. 
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5. 5.   B.R. Puri, L.R. Sharma and M.S. Pathania, Principles of  Physical 

Chemistry, Shobanlal Nagin Chand and Co. Jalendhar, forty first, 

edition,2001 

Website and 

e-learning source 

1. https://nptel.ac.in 

2. https://swayam.gov.in 
3. www.epgpathshala.nic.in 

Course Learning Outcomes (for Mapping with POs and PSOs) 

On completion of the course the students should be able to 

CO1: explain Gibbs and Helmholtz free energy functions, partial molar quantities and Ellingham’s 

CO2: apply the concepts of chemical kinetics to predict the rate of the reaction and order of the 

reaction, demonstrate the effect of temperature on reaction rate, and the significance of free 

energy and entropy of activation. 

CO3: compare chemical and physical adsorption, Freundlich and Langmuir adsorption isotherms, 

and differentiate between homogenous and heterogeneous catalysis. 

CO4: demonstrate the types and characteristics of colloids, preparation of sols and emulsions, and 

determine the molecular weights of macromolecules. 

CO5: utilize the concepts of photochemistry in fluorescence, phosphorescence, chemiluminescence 

and color perception of vision. 

 

 PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 

CO1 S S S S S S S M S M 

CO2 M S S S M S S M M M 

CO3 S S S M S S S M S M 

CO4 S S S S S S S M M M 

CO5 S M S S S S S M M S 

CO-PO Mapping (Course Articulation Matrix) 

 

CO /PSO PSO

1 

PSO

2 

PSO

3 

PSO

4 

PSO

5 

CO1 3 3 3 3 3 

CO2 3 3 3 3 3 

CO3 3 3 3 3 3 

CO4 3 3 3 3 3 

CO5 3 3 3 3 3 

Weightage 15 15 15 15 15 

Weighted percentage of 

Course Contribution to Pos 
3.0 3.0 3.0 3.0 3.0 

Level of Correlation between PSO’s and CO’s 
 

http://www.epgpathshala.nic.in/

