Subject Code : PSCHE3

SOLID STATE CHEMISTRY
UNIT 1

Concepts and Languages of supramolecular chemistry. Various types of non-
covalent interactions. Hydrogen bonds, C-H...X interactions, Halogen bonds. nt
— 1 interactions,non - bonded interactions. Various types of molecular
recognition.

Crystal engineering of Organic solids: Hydrogen bonded supramolecular
patterns involving water / carboxyl / halide motifs. Concepts of different types
of synthons based on non-covalent interactions. Principles of crystal
engineering and non-covalent synthesis. Polymorphism and
Pseudopolymorphism. Supramolecular isomorphism / polymorphism. Crystal
engineering of pharmaceutical phases.

UNIT II

M.O.F (Metallo Organic Frame works), Organometallic systems. Combinations
of different interactions to design molecular rods, triangles, ladders, networks,
etc. Design of nanoporous solids. Inter ligand hydrogen bonds in metal
complexes — implications for drug design. Crystal engineering of NLO materials,
OLED.

UNIT III
Preparative methods in solid state chemistry:

General principles of solid state chemistry -  Experimental procedure,
Coprecipitation as a precursor to solid state reaction, Other precursor
methods, Kinetics of solid state reactions - Crystallizations of solutions, melts,
glasses and gels,Solutions and gels : zeolite synthesis, Melts, Glasses - Vapour
phase transport methods - Modification of existing structures by ion exchange
and intercalation reactions,Graphite intercalation compounds, Transition metal
dichalcogenide and other intercalation compounds, Ion exchange reaction,

Synthesis of new metastable phases by ‘Chimie Douce’ - Electrochemical
reduction methods - Preparation of thin films,Chemical and electrochemical
methods, Physical methods - Growth of single crystals,Czochralski

method,Bridgman and stockbarger methods, Zone melting, Precipitation from
solution or melt : flux method, Epitaxial growth of thin layers, Verneuil flame
fusion method, Vapour phase transport , Hydrothermal methods, Comparison
of different methods - High pressure and hydrothermal methods, Hydrothermal
methods, Dry high pressure methods.

UNIT IV
Magnetic Materials:

Selected examples of magnetic materials, their structures and properties -
Metals and alloys, Transition metal oxides, Spinels, Garnets, [lmenites and



perovskites, Magnetoplumbites - Applications: structure/property relations:
Transformer, Information strorage, Magnetic bubble memory devices,
Permanent magnets.

Optical Properties: Luminescence, Lasers : Luminescence and phosphors -
Definitions and general comments, Configurational coordinate model, Some
phosphor materials, Anti-Stokes  phosphors - Lasers-The ruby
laser,Neodymium lasers

UNIT V
Organic solid state chemistry:

Topochemical control of solid state organic reactions: Intramolecular reactions :
conformational effects , Intermolecular reactions : moleculare packing
effects,Photodimerization of o-ethoxy-trans-cinnamic acid ( a form, B form, y
form),Photopolymerization of 2, 50distyrylpyrazine, Photopolumerizations of
diacetylenes,Assymetric syntheses, Dimerization of anthracene — role of crystal
defects, Control of molecular packing arrangements, Organic reactions within
inorganic host structures - Electrically conduction organic solids : organic
metals, Conjugated systems, Doped polyacetylene, Polyparaphinylene |,
Polypyrrole. - organic charge transfer complexes : new superconductors
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