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Syllabus
Unit-1 Corrosion and Passivity         

Introduction of corrosion, Electrochemical theory of corrosion, Factors affecting on corrosion: i. Position of metals in the

electrochemical series on the basis of standard reduction potential ii. Purity of metal iii. Effect of moisture iv. Effect of oxygen

(differential aeration principle) v. Hydrogen overvoltage, Methods of protections of metals from corrosion, Passivity: i.

Definition ii. Types of passivity iii. Oxide film theory and evidences iv. Applications of passivity.

(8)

Unit-2 Chelation

A brief introduction with respect to ligands, chelating agent, chelation and metal chelates, Structural requirements of chelate

formation, Difference between metal chelate and metal complex, Classification of chelating agents (with specific illustration of

bidentate chelating agents), Application of chelation with respect to chelating agents - EDTA and DMG

(7)

Unit-3 Nuclear Chemistry (10)Unit-3 Nuclear Chemistry

Nuclear reactions and energetic of nuclear reactions, Types of nuclear reactions: i) Artificial transmutation ii) Artificial

radioactivity iii) Nuclear fission and its application in Heavy water nuclear reactor iv) Nuclear fusion, Applications of radio-

isotopes as tracers: i) Chemical investigation – Esterification ii) Structural determination – Phosphorus pentachloride iii)

Analytical Chemistry – Isotopic dilution method for determination of volume of blood iv) Age determination-Dating by C14.

(10)

Unit-4 Inorganic Reaction mechanism   

Introduction, Classification of Mechanism Association, dissociation, interchange and the rate determining steps, SN1 and SN2

reaction for inert and labile complexes, Mechanism of substitution in cobalt (III) octahedral complexes, Trans effect and its

theories, Applications of trans effect in synthesis of Pt (II) complexes.

(6)

Unit-5 Nanomaterials

Introduction and Importance of nanomaterials, Properties (Comparison between bulk and nanomaterials): i) Optical properties ii)

Electrical conductivity and iii) Mechanical properties, Methods of preparation: Top-down, bottom-up fabrication a) Co

precipitation method b) Sol-gel method c) Chemical reduction method d) Hydrothermal method, Applications of Nanomaterials.

(6)
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Structural Requirements for  Chelate Formation -

1) The chelating agents should have donor atoms. Ex. O, N, S,  P.

2) The chelating agents must contains donor groups. Ex. –NH2, -COOH, 

=NOH, -OH, SH.

3) Essential to form heterocyclic ring between chelating agents & metal ion.                                                 

4) Metal chelate should be free from strain.

5) There should not be contain bulky group on donor atoms.

6) Size should be proper to avoids steric hindrance

7) Metal ion should have adequate size, higher charge, & suitable vacant ‘d’ 

orbital. 



Distinction between Metal Chelate & Metal Complex

Metal Chelate Metal Complex

 Approaching ligand is polydentate.

 It is formed when metal ion treated with
polydentate ligand under specific condition

 Nature of chemical bond is Co-ordinate or
covalent or both.

 The formation of heterocyclic ring is
essential.

 It has high stability

 Approaching ligand is unidentate

 It is formed when metal ion treated with
unidentate ligand under specific condition

 Nature of chemical bond is Co-ordinate.

 The ring system is absent

 Relatively it has low stability

Comparatively they dissociate more in It has high stability

 Even in solution they dissociate negligibly.

 They may or may not have regular shape

 Comparatively they dissociate more in
solution.

 They have generally regular shape



Classification of chelating ligand – Chelating ligand(specially bidentate) are 

Classified two types – I) On the basis of group 

II) On the symmetry of group

I) On the basis of group – bidentate chelating agents are three types on nature 
of group

A)  Two acidic groups – Ex. Oxalate ionA)  Two acidic groups – Ex. Oxalate ion



B)  One acidic & One Co-ordinating groups – Ex. Glycine

C)  Two Co-ordinating groups.- Ex. Ethylene diamineC)  Two Co-ordinating groups.- Ex. Ethylene diamine



II) On the symmetry of group – bidentate chelating agents classified on   
symmetry are two types

A) Symmetrical Chelating agents – both donor groups are same i.e. (AA) type 
ligand

B) Asymmetrical Chelating agents- both donor groups are different i.e. (AB) 
type ligand  

Ex. Glycinate ion.






























