
BS Chemistry Semester-V 

Programme BS Chemistry Course Code CHEM-301 Credit Hours 2 

Course Title Electrochemistry Course Type Major 

Course Introduction 

This course provides a comprehensive overview of electrochemistry, covering topics such as 

electrolyte conductance, the Debye-Huckle equation, ionic strength, activity coefficients, 

Concentration cells, and various types of fuel cells. 

Here is a brief description of course outlines: 

Basics of electrochemistry, Idea of conductance of electrolytes and its determination, Debye- 

Huckle equation for all types of solution and limiting law, ionic strength, weak electrolyte and 

Debye-Huckle theory, Activity and activity coefficients of electrolytic solution, determination of 

activities, concentration cells, Types of concentration cells, derivation of E.M.F of electrode and 

electrolyte concentration cells with and without transference, basics of Fuel cells, 

classification of fuel cells: Alkaline fuel cells, molten carbonate fuel cells, phosphoric acid 

fuel cells, solid oxide fuel cells, Proton exchange membrane fuel cells and hydrocarbon fuel cells. 

Learning Outcomes 

By the end of this course, students will be able to 

1. Understand and apply the principles of electrolyte conductance, the Debye-Hückel 

equation, and ionic strength 

2. Determine activities and activity coefficients of electrolytic solutions 

3. Analyze and derive the EMF of concentration cells 

4. Classify and explain the functioning of various types of fuel cells. 

Course Content Assignments/Readings 

 

Week 1 

Basic of Electrochemistry: 

Different tetralogy of electrochemistry 

 

Molar conductance, Equivalent conductance, 

specific conductance their units and determination 

 

 

Week 2 

Effect of various factors on conductance 

 

Cell constant and its determination 

 

Continued  

 

 

Week 3 

Continued  

Activity and activity coefficient 

Determination of Activity for ideal and non ideal 

solutions 

Determination of activity coeffeicnet by solubility 

method 

 

 

 

Week 4 

Determination of activity coefficient by E.M.F. 

method 

 

Different theories of electrolyte  

 

Week 5 

Continued  

Debye-Huckle Law for strong electrolytes for very 

dilutes solutions 

 

Week 6 Quiz/assignments  

  

 

Week 7 

Debye-Huckle Law for strong electrolytes for 

concentrated solutions 

 

Debye-Huckle Law for weak electrolytes  

Week 8 Mid Term Examinations  



 

Week 9 Chemical cells and concentration cells  

Types of concentration cells  

 

Week 10 

derivation of E.M.F of electrode concentration cells 

without transference 

 

Continued  

 

Week 11 

Determination of E.M.F of electrolytes 

concentration cells without transference 

 

Determination of E.M.F of electrolytes 

concentration cells with transference 

 

Week 12 Fuel cell, classification of fuel cells  

Alkaline fuel cells,  

Week 13 molten carbonate fuel cells  

phosphoric acid fuel cells  

Week 14 solid oxide fuel cells  

Proton exchange membrane fuel cells  

 

Week 15 

proton exchange membrane fuel cells and 

hydrocarbon fuel cells. 

 

  

Week 16 Final Term Examinations  
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7. Maron S.H. and Prutton C., Principles of Physical chemistry, the Macmillan Company, 

Collier Macmillan Ltd. London, 1965. 

8. Barrow G.M., Physical Chemistry, McGraw Hill, Tokyo, 1973. 
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Teaching Learning Strategies 

1. Lectures/Assessment  2. Group Discussion 

3. Quiz/Short test   4. Seminar 

Assignments: Types and Number with Calendar 

1. Numerical problem sets relevant to topic will be given as assignments from week 1 to 

week 16. 

2. Literature review based assignment relevant to the course will also be given during the 

course. 
 


