
Most well-known solid state structures with cp anion arrays



NaCl Structure Type

1. Basics
Monoxides of the first transition series, except from CuO, adopt the rocksalt structure:

Green sphere = oxygen; blue sphere = metal

Space group Fm3m 
Lattice parameter a ~ 5.64 Å; Z = 4

Atom Site x y z
O 4a 0 0 0
M 4b ½ 0 0 

2. Defects in rocksalt structures
Point defects in the NaCl structure are largely limited to Schottky defects, in which there are equal numbers of 
cation and anion vacancies. 



Point defects in ionic solids:

These usually comprise Frenkel or Schottky defects:



Exercise: Many early transition metal oxides having the rock salt structure, like TiO 
and VO, exhibit metallic level conductivity, while late transition metal oxides, like 
NiO, do not. Can you explain why? 

Hint: You must know the rocksalt structure, crystal field theory (orientation of the 
d-orbitals in space) and d electron configurations of metals. 
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Exercise: Many early transition metal oxides having the rock salt structure, like TiO 
and VO, exhibit metallic level conductivity, while late transition metal oxides, like 
NiO, do not. Can you explain why? 

Hint: Considering the rocksalt structure, crystal field theory (orientation of d-
orbitals in space) and d electron configurations of metals. 
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Ni2+ is 3d8 Ti2+ is 3d2
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Exercise: Identify the Miller Indices for each plane. 


