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Multifunctional materials stemming out of coordination compounds

The definition is: “materials science is an interdisciplinary field concerned with the understanding and application of the 
properties of matter.” This area is dedicated to study of connections between the underlying structure of a material, its 

properties, its processing  methods, and its performance in intended applications. Classic understanding of materials traditionally 
limits them to metals and their alloys [uses in: construction, catalysis, electric/conductance, magnetism], a variety of oxides 
[refractory materials, catalysts, ceramics/cements, quartz, conductance/semiconductance], thermally stable salts [silicates 
(including glass), phosphates, binary halides and halcogenides [optical materials, semiconductors], etc. Typically those classic 
materials are produced in large quantities from thousands- to multi-tons quantities. However, during the last two decades a new 
type of chemical compounds vigorously claimed a well-deserved place in the vast world of materials. These are coordination 
compounds. There are two large sub-classes of the Werner-type complexes and organometallic compounds (Scheme 1) with 
principally very different chemical bonding in them. The first one adopts predominantly ionic/donor-acceptor type, while the 
latter represent covalently bonded species containing direct metal-carbon bond. Numerous coordination compounds of both types 
were employed as precursors for materials. Most common transformation of complexes includes their thermal decomposition 
leading to a product/material with desired properties for a specific application. However, only Werner-type complexes can be 
used as materials because of their stability at ambient conditions. Most of the organometallic species still are intrinsically unstable 
towards moisture and oxygen. Applications of numerous complexes as materials (and specifically those as multifunctional 
materials) are reviewed in current presentation. These applications include usage of numerous Werner- type complexes in a 
variety of MOFs (gas sorption, purification of compounds, delivery), non-linear optical materials (second harmonic generation 
and optical limiters), catalysts, sensors and indicators, functional supramolecular materials, light harvesting/converting materials, 
molecular electronics.

Recent Publications
Dr. Gerasimchuk authored and co-authored 112 publications and 7 patents on useful properties of a variety of the obtained 
compounds. Some representative works are shown below:
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