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As students, we learn that chemical bonds can be either ionic, covalent, or perhaps 
somewhere in between. We also learn that bonds can be single, double, triple, and even 
quadruple, and the V, S and G components have their own characteristic structural preferences 
and reactivity patterns. These rather binary ideas about the chemical bond obscure the simple 
fact that all of chemical bonding involves the minimization of the total energy, which is in 
turn made up of kinetic and potential energies. The potential energy can be further sub-
divided into the attraction between electrons and nuclei, the repulsion between nuclei and the 
repulsion between electrons, and it is the latter that represents the major challenge to 
contemporary theories of bonding. When viewed in terms of the component parts, it is clear 
that bonding is in fact a continuum with no clear-cut divisions between different types, and 
our natural inclination as chemists to categorize and classify therefore offers a misleading 
perspective. In this talk I will show how the nature of the bonding in a range of different 
molecules, taken from both the transition series and the main group, can be changed quite 
dramatically by relatively minor perturbations including pressure, temperature, ionization and 
chemical substitution. The examples are drawn from collaborations with different 
experimental groups, and serve to illustrate the richness of the chemical bond.  

 
 

 
 
 
 
 

 
 
 
 
 
 
 

 


