CHEMISTRY COMPONENT - DSC

DISCIPLINE SPECIFIC CORE COURSE (DSC 05) ]

Credit distribution, Eligibility and Pre-requisites of the Course

Course title | Credits | Credit distribution of the course | Eligibility | Pre-
& Code Lecture | Tutorial | Practical/ criteria requisite of
Practice the course

(if any)

Physical 4 2 0 2 Class 12t NIL

Chemistry; Pass with

ALS CHEM Science

DSC 05

Learning Objectives:

The Learning Objectives of this course are as follows:
e to make students able to understand thermodynamic concepts, properties of
thermodynamic systems, laws of thermodynamics and thermochemistry.
e to introduce the basic concept of chemical equilibrium, ionic equilibria and conductance
and their correlation among themselves and with other branches of chemistry.

e to provide basic understanding of the behavior of electrolytes and their solution.

Learning Outcomes:
By studying this course, students will be able to:
e understand the laws of thermodynamics, thermochemistry and equilibria.
e explain the concept of pH and its effect on various physical and chemical properties of the
compounds.
e use the concepts learnt to predict feasibility of chemical reactions and to analyse the
behaviour of reactions in equilibrium.
e apply classroom knowledge to local environmental phenomena and interpret them in

relation to the chemistry involved in both conceptual and experimental aspects.
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Unit 1: Chemical Energetics (8 Hours)
Review of thermodynamics and the laws of thermodynamics

Thermochemistry: Important principles and definition of thermochemistry,
Conventions about the thermochemical equation, Enthalpy of reactions: standard states;
enthalpy of neutralization, enthalpy of ionization, enthalpy of hydration, enthalpy of formation,
enthalpy of solution: integral and differential enthalpies of solution and dilution, calculation of
bond energy, bond dissociation energy and resonance energy from thermochemical data, the

effect of temperature (Kirchhoff’'s equations) on the enthalpy of reactions.
Statement of Third Law of thermodynamics and calculation of absolute entropies of substances.
Unit 2: Chemical Equilibrium (6 Hours)

Free energy change in a chemical reaction. Thermodynamic derivation of the law of chemical
equilibrium. Distinction between AG and AG®, Le Chatelier’s principle, relationship between Kp,

Kc and Kx for reactions involving ideal gases.
Unit 3: lonic Equilibria (10 Hours)

Strong, moderate, and weak electrolytes, degree of ionization, factors affecting the degree of
ionization, Ostwald’s dilution law, ionization constant, and ionic product of water. lonization of
weak acids and bases, pH scale, common ion effect, Buffer solutions, Henderson- Hasselbach
equation, salt hydrolysis- calculation of hydrolysis constant, degree of hydrolysis and pH of
different salts, solubility and solubility product of sparingly soluble salts-applications of solubility
product principle. Qualitative treatment of acid-base titration curves (calculation of pH at

various stages).
Unit 4: Conductance (6 Hours)

Conductivity, equivalent and molar conductivity and their variation with dilution for weak and
strong electrolytes. Kohlrausch’s law of independent migration of ions. lonic mobility.
Applications of conductance measurements: determination of degree of ionization of weak

electrolytes, solubility and solubility products of sparingly soluble salts, ionic product of water,
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hydrolysis constant of a salt. Conductometric titrations (only acid-base).

PRACTICAL (60 Hours)
Thermochemistry

1. Determination of heat capacity of calorimeter for different volumes.
2. Determination of enthalpy of neutralization of hydrochloric acid with sodium hydroxide.

3. Determination of the enthalpy of ionization of ethanoic acid.
4. Determination of integral enthalpy (endothermic and exothermic) solution of salts.
5. Determination of enthalpy of hydration of copper sulphate.
lonic equilibria:
6. Preparation of buffer solutions:
(i) Sodium acetate-acetic acid
(ii) Ammonium chloride- ammonium hydroxide.

Measurement of the pH of buffer solutions and comparison of the values with theoretical

values.
7. pH metric titration:
(i) Strong acid vs strong base
(ii) Weak acid vs strong base
Determination of dissociation constant of a weak acid.
Conductance
8. (i) Determination of cell constant
(ii) Determination of equivalent conductance, degree of dissociation and dissociation

constant of a weak acid.
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9. Conductometric titration:

(i) Strong acid vs strong base

(ii) Weak acid vs strong base

(iii) Mixture of strong and weak acid vs strong base
Essential/Recommended readings:

1. Peter, A., Paula, J. de. (2011), “Physical Chemistry”, Fifth Ed., Oxford University Press.

2. Castellan, G. W. (2004), “Physical Chemistry”, Fourth Ed., Narosa.

3. Kapoor, K. L. (2015), “A Textbook of Physical Chemistry”, Vol 1, 6th Edition, McGraw Hill
Education.

4. Kapoor, K. L. (2015), “A Textbook of Physical Chemistry”, Vol 2, 6th Edition, McGraw Hill
Education.

5. Puri, B.R; Sharma, L.R; Pathania, M.S. (2017), “Principles of Physical Chemistry”, Vishal
Publishing Co.

Suggestive readings:

1. Khosla, B. D., Garg, V. C., Gulati, A. (2011), “Senior Practical Physical Chemistry “, R. Chand &
Co., New Delhi.

2. Athawale, V. D., Mathur, P. (2001), “Experimental Physical Chemistry”, New Age International:

New Delhi.

Note: Examination scheme and mode shall be as prescribed by the Examination Branch,

University of Delhi, from time to time.
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