NAN 403: Chemistry-I 	Marks: 100 (80+20), Credit 4
Course : - NAN 403, Chemistry-I ( Nanochemistry and naostructured systems )

Unit-I: Introduction of Bonding in solid Material
Homonuclear and heteronuclear diatomic molecules - orbital diagrams, bond order, bond energy and magnetic properties. Ionic/covalent character/dipole moments - HX type molecules. Main group elements - shapes and structures using VSEPR. Bonding in transition metal complexes - coordination compounds, introduction, crystal field theory. Cubic, Octahedral, tetrahedral and distorted square planar shapes from octahedral complexes - stabilization energies and magnetic properties.
Unit-II: Chemical Bonds and phase studies in solid chemical materials
Chemical bonds, ionic, metallic, covalent and shearing bonds in solid materials. Different phases studies of conductor, semiconductor, insulator and polymers in nano phase, phase equilibrium and phase transitions, chemical reaction and their mechanism, engineering of chemical reactions for nano particle growth, thermodynamics and kinetic considerations for nanoparticles, rate limiting factors
Unit-III:  Synthesis and types  of nano particles 
[bookmark: nanohorn]Nanocontainers, Nanoshells, Nanohorns, Nanowires, Nanosprings, Nanorods, Nanofilters, Nanopens, Nanopencils, Nanopipettes, Nanopens, Nanoplotter, Nanobalance, Nanobeads, Nanoguitar: 
Unit-IV: Characterization and Properties of Nanomaterials
Introduction, Structural Characterization, X-ray diffraction (XRD), Small angle Xray scattering (SAXS), Scanning electron, microscopy(SEM), Transmission electron microscopy (TEM), Scanning probe microscopy (SPM) Gas adsorption. Chemical Characterization, Optical spectroscopy, Electron spectroscopy, Ionic spectroscopy, Physical Properties: Thermal stability and lattice constant, Mechanical properties, Optical properties, Electrical conductivity, Ferroelectrics and dielectrics, Superparamagnetism, Emission spectroscopy, luminescence spectroscopy, Raman spectroscopy.
Unit-V: Application of nano chemistry 
Semiconductor and Microelectronics including MEMS, Optical Magnetic including memory, read-write, flash, bubble memories etc. Mechanical including Nanocomposites, thermal barriers etc.Biomedical including Pharmacology, Virology etc.
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