TRANSITION METAL CHEMISTRY (Level 2, 2 CU)

a.  Brief Course Description

General characteristics of transition elements of the d- and f-blocks. Theories of transition metal complex formation: crystal field theory; molecular orbital theory and ligand field theory. Stability and application of transition metal complexes; and ligand substitution reactions of metal complexes. Brief comparative chemistry of lanthanides and actinides

b.  Course Objectives

At the end of the course, the learner is expected:

· Review and outline the general physical and chemical behaviour of transition elements 

· Summarize the concepts of metal complex formation and its application in the quantification of analytes, separation of interferences and extraction of metals.

· Write mechanisms of ligand substitution reactions in square planar and octahedral complexes.

· Account for the descriptive chemistries of the d- and f-block elements and with respect to trends in differences and similarities.

c.  Detailed Course Description.

· General characteristics of transition elements (4 hours)

Introduction, Variable oxidation states, Exhibition of colours, High tendency to form complexes, Exhibition of paramagnetism, Determination of paramagnetsim

· Transition metal complex formation  (4 hours)

Constituents of a metal complex, Metal complex Vs Coordination compound; Primary and secondary bond interaction in coordination compounds; Shapes of metal complexes; Nomenclature of metal complexes; Isomerism of metal complexes

· Theories for metal complex formation
 (4 hours)

Valence Bond Theory (VBT); Crystal field theory (CFT); Molecular orbital theory (MOT)

· Thermodynamic stability of metal complexes
(4 hours)
  

Thermodynamic and kinetic stability; Stability constants; Determination of stability constants; Factors influencing stability of metal complexes; Class A and Class B metals; Applications of stability constants

· Kinetics of ligand substitution reactions of transition metal complexes
(4 hours)

Labile and inert metal complexes; Factors affecting the lability or inertness of metal complexes; Mechanisms of ligand substitution reactions; 

· Chemistry of period 4 d-block elements and their compounds
(2 hours)

Introductory remarks; Some physical properties of the elements; Important halides of the elements; Important oxides of the elements; The Chemistry of Titanium and its compounds.

· Comparative chemistry of periods 5 and 6 d-block elements and their compounds (4 hrs)      

Introduction; Some physical properties of the elements; important halides of the elements; Important oxides of the elements

· Comparative chemistry of periods 6 and 7 f-block elements
(4 hours)

Introductory remarks; Some physical properties of lanthanides and actinides; Lanthanide contraction; Oxidation states; Magnetic and spectral properties; Brief comparative chemical behaviour of lanthanides and actinides 

