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CHEMISTRY
(Major)
(3" Semester)
Course No.:CHM-DSC-201
(Inorganic Chemistry -11)
(s-, p-block Elements, Coordination Chemistry and its Application)
Contact Hours: 60; Credits: 04
Full Marks = 100[End Semester Exam (70) Internal Assessment (30)]
Pass Marks = 40 [End Semester Exam (28) Internal Assessment(12)]

UNIT-1: Chemistry of s- and p-block Elements

Inert pair effect, Relative stability of different oxidation states, diagonal relationship and
anomalous behaviour of first member of each group. Allotropy and catenation. Complex
formation tendency of s- and p- block elements.

Hydrides and their classification ionic, covalent and interstitial.

Study of the following compounds with emphasis on structure, bonding, preparation, properties
and uses.

Boric acid and borates, boron nitrides, borohydrides (diborane) carboranes and graphitic
compounds, silanes, Oxides and oxoacids of nitrogen, Phosphorus and chlorine. Peroxo acids
of sulphur, interhalogen compounds, polyhalide ions, pseudohalogens and basic properties of
halogens.

Occurrence and uses, rationalization of inertness of noble gases, Clathrates; preparation and
properties of XeF», XeFs and XeFs; Nature of bonding in noble gas compounds (Valence bond
treatment and MO treatment for XeF>). Molecular shapes of noble gas compounds (VSEPR
theory).

UNIT-2: Acids and Bases and Inorganic Polymers
Bronsted-Lowry concept of acid-base reactions, solvated proton, relative strength of acids,

types of acid-base reactions, levelling solvents, Lewis acid-base concept, Classification of
Lewis acids, Hard and Soft Acids and Bases (HSAB), Application of HSAB principle.

Types of inorganic polymers, comparison with organic polymers, synthesis, structural aspects
and applications of silicones and siloxanes. borazines, silicates.
UNIT-3: Coordination Chemistry

Werner’s theory, valence bond theory (inner and outer orbital complexes), electroneutrality
principle and back bonding. Crystal field theory, measurement of 10 Dq (Ao), CFSE in weak
and strong fields, pairing energies, factors affecting the magnitude of 10 Dq (Ao, At).

Octahedral vs. tetrahedral coordination, tetragonal distortions from octahedral geometry Jahn-
Teller theorem, square planar geometry. Qualitative aspect of Ligand field and MO Theory.
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IUPAC (2005) nomenclature of coordination compounds, isomerism in coordination
compounds. Stereochemistry of complexes with 4 and 6 coordination numbers. Chelate effect,
polynuclear complexes, Labile and inert complexes.

UNIT-4: d- and f-block Elements

General group trends with special reference to electronic configuration, colour, variable
valency, magnetic and catalytic properties and ability to form complexes. Stability of various
oxidation states and e.m.f. (Latimer & Ebsworth diagrams). Difference between the first,
second and third transition series. Chemistry of Cr and Mn in various oxidation states
(excluding their metallurgy).

Lanthanoids and Actinoids: Electronic configuration, oxidation states, colour, spectral and
magnetic properties, lanthanide contraction, separation of lanthanides (ion-exchange method

only).
UNIT-5: Bio-inorganic Chemistry

Metal ions present in biological systems, classification of elements according to their action in
biological system. Excess and deficiency of some trace metals.

Toxicity of metal ions (Hg, Pb, Cd and As), reasons for toxicity, use of chelating agents in
medicine.
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