11.1.5. Course Code: DSCS: CHEMISTRY -2 ((2)

Course Title: PERITIODIC PROPERTIES AND CHEMICAL
BONIDING

Total Credits:4 (Credits: Theory-02, Practical-02)
{Total Lectures: Theory- 30, Practical-60)

Olijectives: The course discusses the periodicity in properties with reference to the s, poand d
block, which is necessary in understanding their proup chemistry. It provides basic knowledge
about ionic, covalent and metallic bomding mderlining the fact that chemical bonding is best
regarded as a continmum barween the three cases. It provides an overview of hydrogen bonding
and wan der Waal forces which fnluence the melting poiats, borling podors, solubality and
energetics of dissolution of compomds,

Learning Chulcomes:
By the cod of this comwse, smdemts will be able to:

=  Understond periodicity in ionization enthalpy, electron gnin enthalpy, electronegatiovaty
and enthalpy of atomization

- Ulnadderstmnd Vru'l.uhl'].lly m osdaton state, colowr, metallic character, nagEetiis amndd

calalylic properties aud atnlity to fonn complexes

Understand the concept of laice energy using Bom-Landé expression.

Diraw Bomm Haber Cycle and analyse reaction energies.

Diraw the plansible stmictures and geometries of molecules using VSEPR theory

Ulniderstaid amd draw MO chaprams (homme- & hetera-niclear diatodime moleciles).

Understand the npporance and applications of ydiogen and van der Wall bonding,

Unit I: Periodic Properties

Electronic configurations of the atoms. Stability of half-filled and completely filled orbitals,
concept of exchange energy, et pair effiect

General proup trends of =, p and d block elements with special reference to Iomzaton Enthalpy,
Electron Gain Enthalpy, Electtonegatvity, Fnthalpy of Atoonzation, oxidation state, colour,
meetallic character, magnetic and catalytic propemies, ability to form complexes

(Lectures: 12)
UNIT II: Bonding in coordination compounds

Tonic Bonding: General characteristics of jome bondmg, Lattice Enthalpy and Solvation
Enthalpy and thew relation to stability and solubility of ionic compotinds, Bom-Lande equation
for calculation of Lattice Enthalpy (no derivaiion), Bom-Haber cyele and iis applications,
polanzing power and polarnzability, Fajan's rules, ionie character in covalent compounds. bond
mornent, dipole moment and percentage 1ome character,
Covalent Bonding: Valence Bond Approach, Hybndization and VSEPR Theory with suitable
examples, Concepl of resonmmce and resonmalimg struchnres o various inorganic and orgame
compounds, Molecolay Orbital Approach: Rules for the LOCAO method, bonding, noobonding
and antibonding MOs and their characteristics for s-s, s-p and p-p combinations of atomic
arbitals, MO treatment of homoonclesr distomic moleenles of 1% and 2 pepods (including
idea of s-p mixing) and heteronuclear diatomic molecules such as CO, NO and NO©,
Metallic Bondimg, Hydrogen Bonding, van der Waals Forces

{Lechues: 18)

PRACTICALS (Credits: 02; Laboratory Periods: 60)

1. Preparation of standard selitions of different normality and molanty of Mohr's salt and
oxalic acid.

2. Estimaton of free alkall present in different soaps aod detergents (Ar least e samples to be faken),

3. Estmation of oxalic acid by titratmg 1 with KNnOy (Provide at least wa unkmown
serlutions).

4. Estimation of Mohr's salt by titrating it with KMnOy (Provide a tleasi noo unkmown

sedlrians),

5. Estimation of water of erysiallization in Mohr's salt by titrating with KMnC..

6. Estumation of Fe (11 wons by toatme i with BE-Cr00 using udernnl and extemal imndicalors,

7. Estunation of Cu {11} ions iodometrically using Na S0k,

B. Chromatographic separation of mixture of metal ions Cu™™, Cd*" and Ni™™, Co™”
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Teaching Learning Process:

o Conventional chalk amd board teaching,
o Class mieracthions and discussions
«  Power point presentation on important topics.

Assessment Methods:
o Class Tests at Peniodie Intervals
s Wotten assignment () [ Presentabion by mdividual students
* End semester University Theory and Practical Examination

Keywords: lonization Enthalpy, Electron Gain Enthalpy, Electronegativity, lonic Bonding,
Dipole Moment, VSEPE Theory, Covalent Bonding, Metallic Bonding, van der
Wall Forees.



