
Crystal Binding 



What holds a crystal together?



Basic types of binding

Crystals are classified with respect to their binding type

• Van der Waals

• Ionic

• Covalent

• Metal

• Hydrogen



Van der Waals interaction



Van der Waals interaction



Van der Waals bonds



Van der Waals bonds used Gecko’s



Repulsive interaction



Lennard-Jones potential
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Equilibrium lattice constants



Ionic bonding



Ionization energy: Energy required to remove one electron from a neutral atom to create a positive ion

Electron affinity: Energy gain from creating a negative ion from a neutral atom by adding an electron

Electronegativity =
Electron affinity + Ionsization Energy
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Madelung energy





Bonding in KCl





Covalent bonds



Covalent bond



Calculated valence electron concentration in 
Germanium

Electron density distribution

Electron density contribution in the base 
plane of NaCl, after x-ray measurements



Metallic bonding



Metallic bonding



Hydrogen bonds

Hydrogen

atom



Types of Bonds 
in Solids
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A summary about forces

van der Waals bonds can sum up energies, and for large objects the van der Waals 
forces can even become long range forces



Learning outcomes – Crystal Binding

 Be familiar with the characteristics of the different 
type of bondings: 

 van der Waals

 Ionic

 Covalent 

 Metallic 

 Hydogen 


