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1. Green Chemistry: An Introductory Text
by Mike Lancaster
2. Green Chemistry and Processes
By Mukesh Doble
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2. Handbook of Green Chemistry and Technology
by James Clark and Duncan Macquarrie
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The syllabus of inorganic nanomaterials:

e Introduction
e History
e Definition of nanoparticles, nanomaterials, nanoscale.
Nanomaterials:
-Chemical and physical properties
-Surface area to volume
-Quantum effect
-Types of nanomaterials (zero dimension, one dimension 1D, 2D, 3D) with
examples
- Bottom -up
- Top-down
-Preparation methods: (Redox reactions, Self-assembly and Sol gel)
% Metal inorganic nanomaterials:
Ag NPs
Au NPs
Cu NPs
Fe NPs
Ru NPs
others
¢+ Metal oxide inorganic nanomaterials:
TiOz2, SiO2, CuO, ZnO NPs
Shape and size effect
The effect of the factors
Characterization of NPs using:

X/ X/
L XA X

SEM
TEM
XRD
UV-Vis
+« The applications of NPs
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1- Chemistry in non-aqueous solvent

Common non-aqueous solvents , Amphoteric behavior, the coordination model,
chemistry in liquid ammonia , ammunition reaction , ammonolysis reaction ,
metathesis reaction, acid-base reaction , metal-ammonia solution, liquid
hydrogen fluoride , liquid sulfur dioxide , chemistry in ethanoic acid , liquid
dinitrogen tetraoxide N204

2- Acid base chemistry
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History, Major Acid , Base concepts , Arrhenius concepts, Bronsted-lowry concept
, solvent system concept, Lewis concept, Frontier Orbitals and acid-base reactions,
Hydrogen bonding , Electronic spectra ( Including charge transfer)

3- Hard and soft acids and bases
Theory of hard and soft acids and bases , Quantitative mechanism
4- Acids and bases strength

Measurement of acid base interactions , thermodynamic measurements, proton
affinity , acidity and bascity of binary hydrogen compounds , inductive effects,
strength of oxy-acids, acidity of cations in aqueous solution, steric effects,
solvation and acid-base strength , non-aqueous solvent and acid base strength,
super acids

5- Polyoxo compounds formation

Polymerization of aqua ions to polycataions , ploy oxoanions , Hetrogeneous acid-
base reaction

References
1- G.L Missler and D A Tarr " Inorganic chemistry " 3™ edition

2- D F Shiver, P Atkins and C H Langford 2" edition " Inorganic chemistry".
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