DISCIPLINE-SPECIFIC ELECTIVE COURSE - 15 (DSE-15)

Advanced Coordination Chemistry

CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE

Coursetitle & [Credits| Credit distribution of the course| Eligibility | Pre-requisite
Code Lecture| Tutorial |Practical/ criteria of the course
Practice (if any)
Advanced 04 02 - 02 L -
Coordination
Chemistry
(DSE-15)

Learning Objectives:

To introduce the basic concepts of coordination polymers and porous and cavity containing
structures.

To gather a good understanding of the chemistry, principles, design and synthesis of
coordination polymers like metal-organic frameworks, coordination clustersalong with
exploring their structures, properties and applications.

Learning Outcomes:

On completion of the course, the students will be able to:

Have a strong foundation in understanding the basic concepts and properties of
coordination polymers and porous and cavity containing systems.

Gain an understanding of the different types of structures (single metal-noded, metal
cluster-noded, pillared layer nets) of coordination polymers.

Acquire knowledge on synthesis methods and how reaction conditions in synthesis can be
used to design targeted coordination polymers.

Acquire knowledge on the different types of structures of coordination polymers, e.g.
MOFs, coordination clusters, etc and applications in catalysis and hydrogen storage.

Learn about the design and morphology of self-assembling coordination compounds using
suitable examples.
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SYLLABUS OF DSE 15
Unit 1: (7 Hours)

Coordination polymers, assembly, single metal-noded nets, metal cluster-noded nets, pillared layer
nets, and structural modulation by reaction conditions, including in situ metal/ligand reactions.

Unit 2: (7 Hours)

Coordination Polymers: Metal-Organic Frameworks and Other Terminology , 0D Coordination
Clusters , 1D, 2D and 3D Structures

Unit 3: (8 Hours)

Magnetism , Negative Thermal Expansion , Interpenetrated Structures , Porous and Cavity-
Containing Structures, Catalysis by MOFs , Hydrogen Storage by MOFs

Unit 4: (8 Hours)

Self-Assembling Coordination Compounds: Design and Notation, Supramolecular Cube,
Molecular Squares and Boxes, Self-Assembly of Metal Arrays

Keywords:
Coordination polymers, metal-organic frameworks, self-assembly, catalysis, hydrogen storage

Practical Component:

1. Preparation of zeolite A and removal of Mg and Ca ions from water samples quantitatively
using prepared zeolite A.

2. Estimation of MnO; in pyrolusite.

3. Preparation and characterization of following the following complexes/organometallic
compound including their structural elucidation by the available physical methods.
(Element analysis, molecular weight determination, conductance and magnetic
measurement and special studies):

e Synthesizing a nickel-citric acid coordination polymer using nickel nitrate, citric
acid, and dimethylformamide (DMF) under solvothermal conditions.

e Synthesizing Cu(Il) coordination Polymers with 4,4-bipyridine.

e Synthesis of cis and #rans isomers of bis(glycinato) copper(Il) monohydratye.

e Synthesis of Cu acetate complex

4. Solid State synthesis-

e Preparation of oxides and mixed oxides (Mn;03, NiO, Cu20, Fe30s, ZnFe 04,
ZnMn>04, CuMn204 and NiFe,04).
e Preparation of Silica and Alumina by sol-Gel technique.

5. To study the electrical conductivity of ferrites, Magnetites, doped oxides and pure samples

and determine band gap.
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Recommended References and Textbooks
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. Synthesis and Characterization of Inorganic Compounds, W. L. Jolly, Prentice Hall.

. Inorganic Experiments, J. DerckWoollins, VCH.

. Practical Inorganic Chemistry, G. Marrand, B. W. Rockett, Van Nostrand.

. A Text Book of Quantitative Inorganic Analysis, A. [.Vogel, Longoman.

. EDTA Titrations. F. Laschka

. Instrumental Methods of Analysis, Willard, Merit and Dean (CBS, Delhi).

. Inorganic Synthesis, Jolly

. Instrumental Methods of Chemical Analysis, YelriLalikov

. Fundamental of Analytical Chemistry, Skoog D.A. and West D.M Holt Rinehart and Winston

Inc.

10. Experimental Inorganic Chemistry, W. G. Palmer, Cambridge.

11. Solid state Chemistry, N. B. Hanney

12. Introduction to Thermal Analysis, Techniques and Applications, M.E.Brown, Springer
13. Preparation and Properties of solid state Materials, Wilcox, Vol.landIl, Dekker

14. The Structure and Properties of Materials Vol.IV, JohnWulff, Wiley Eastern.
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