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ABSTRACT 
Metal-organic frameworks are a class of porous polymeric material, consisting of metal ions linked together by organic bridging ligands. They are recently emerging on the interface between molecular coordination chemistry and material science. The very high sorption behaviors, and excellent reversibility kinetics is a result of their many favourable attributes, such as reproducible and facile syntheses, high porosity, chemical modification and amenability to scale-up. However, these materials can be employed in different applications depending on the appropriate choice of metal ions and the organic compound, and also can function best at very low temperature, the use 

of MOFs in different fields such as the removal of absorption and separation of toxic substances 
from gas and liquid, catalysts, a variety of sensors, storage of clean energies and environmental 
applications, medical and biological applications, and optoelectronic equipment is included.. In 
addition to resilient bonds between inorganic and organic units, reticular synthesis creates MOFs, 
accurate selection of constituents of which can produce high thermal and chemical stability and 
crystals of ultrahigh porosity. Other solids have not shown the same accuracy normally used in 
chemical modification and even the capability of increasing their metrics with no modification of 
the underlying topology. Common characterization techniques used for MOFs are Fourier 
transformation infrared spectroscopy, powder X-ray diffraction technique, Thermogravimetric 
analysis and scanning electron microscopy. 
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CHAPTER -1 

INTRODUCTION 

The synthesis synthesis of metal-organic frameworks (MOFs) has attracted immense 
attention during the last 2 decades due to the possibility to obtain a large variety of aesthetically 

interesting structures that could also be of great interest for applications in a number of fields 
related to porous materials.This includes the more traditional areas of storage, separation, and 

catalysis, which are based on the pore size and shape as well as the host-guests interactions 
involved. In addition, biomedical applications or the use as sensor materials are currently 

intensively investigated. Extensive reviews have been published that also partially cover the 
synthesis of MOFs. 

The still relatively young field of MOF synthesis has been recognized to have evolved from the 
fields of coordination and solid-state/zeolite chemistry. Coordination chemistry has a long 

history of investigating compounds that were labeled as coordination polymers since they were 
formed by connection of metal ions as connectors and organic ligands as linkers.1 This area was 
first reviewed in 1964. The interest in porous coordination polymers surfaced much later, 
although some complexes such as Prussian blue compounds and Hoffman clathrates had been 

known to show reversible sorption properties. Thus, the interest in porous coordination polymers 
and MOFs started only around 1990.le; until mid 1990's, porous materials were broadly 
classified into two types, namely organic and inorganic. As far as organic porous materials like 
activated charcoal is concerned, they have high porosity and surface area, but it does not posses 
an ordered structure. While inorganic porous frameworks like zeolites posses an ordered 
structure but have low capacity for storage of gases and difficult regeneration process. Zeolites 
also have remarkably less tunability due to rigidity of bonds. Hence it's properties cannot be 
altered. At that point of time, coordination chemists gave special attention on creating certain 
interesting frameworks by taking advantage of properties of both organic and inorganic porous 
materials. As a result, they developed new hybrid crystalline porous materials called metal 
organic frameworks (MOF'S) which is the youngest member of this porous materials family. 
MOF'S are organic � inorganic hybrid crystalline porous materials that consist of a regular array 
of positively charged metal ions surrounded by organic linker" molecules. The metal ions forms 

nodes that binds the arms of the linkers together to form a repeating cage like structures. More 






