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Please see Lecture 3 for definitions of close-packing and interstitial sites



Structure types in this document
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Name Crystal system Space group

NaCl (rocksalt) Cubic Fm-3m

ZnS (zinc blende) Cubic F-43m

CaF2 (fluorite) Cubic Fm-3m

Na2O (antifluorite) Cubic Fm-3m

CsCl Cubic Pm-3m

ZnS (wurtzite) Hexagonal P63mc

NiAs Hexagonal P63mc

CdI2 Trigonal P-3m

Al2O3 (corundum) Trigonal R-3c

TiO2 (rutile) Tetragonal P42/mnm

CaTiO3 (perovskite) Cubic Pm-3m

MgAl2O4 (spinel) Cubic Fd-3m

Inverse spinel Cubic Fd-3m



Interstitial sites in 
close-packed lattices

3Ref: West p. 28



NaCl (rocksalt): Fm-3m
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Figures: AJK

• Cubic close-packed layers of Cl− anions (red lines in figure below)

• Na+ cations in octahedral interstitials



ZnS (zinc blende): F-43m
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Figures: AJK

• Zn at T+ (or T-) sites

• Anion and cation sites are interchangeable

• Diamond-like network with two atom types



Fluorite and antifluorite (Fm-3m)
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F: tetrahedral, Ca: cube
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Ref: West p. 41

Figures: AJK

Na2O (antifluorite), 
Na at T+ and T- sites



CsCl (Pm-3m)
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Primitive cubic, not body centered cubic since there are 
different ions at corner and body-center positions!

The anion and cation sites are interchangeable

Ref: West p. 48

Figures: AJK

P



ZnS (wurtzite): P63mc
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hcp anion array
Zn at T+ (or T-) sites
Both atoms have
tetrahedral coordination

O
Zn

Figures: AJK



NiAs (P63mc)
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hcp anion array
NiAs: Ni at O sites. Coordination: Ni octahedral (6); As trigonal prism (6)

As

Ni

Figures: AJK



CdI2 (P-3m)
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Ref: West p. 53

• hcp anion array
• Cations at the O sites (1/2 occupation)

Figure: AJKP-3m



Interatomic distances in 
some simple structures
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Ref: West p. 42



Metal oxide structure types



Interstitial sites in close-packed 
lattices of oxygen anions

13Ref: West p. 28



Al2O3 (corundum): R-3c
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hcp anion lattice
2/3 of O sites occupied by cations
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Figures: AJK



TiO2 (rutile): P42/mnm
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Distorted hcp anion lattice
1/2 of O sites occupied by cations
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Figures: AJK
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CaTiO3 (perovskite): Pm-3m
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General formula ABX3, where A and B are cations and X is anion
In oxides,  ABO3, for example A2+B4+O3 in CaTiO3

ccp anion array, B cations at octahedral sites

Ca
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Figures: AJK



MgAl2O4 (spinel): Fd-3m

AB2O4 structures with 
different cation charge 
combinations are 
possible: 
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ccp anion array, general formula AB2O4

Mg (A cation) in tetrahedral interstitials (1/8 occupied)
Al (B cation) in octahedral interstitials (2/4 occupied)

Mg

O

Al

Figures: AJK



Inverse spinel
• AB2O4, with all A cations at octahedral sites

• Half of the B cations at octahedral sites

• Other half of the B cations at tetrahedral sites

• MgIn2O4 (Fd-3m)

– fcc anion lattice

– Mg (A) in octahedral interstitials (1/4 occupied)

– In (B) in octahedral interstitials (1/4 occupied)

– In (B) in tetrahedral interstitials (1/8 occupied)

• With one metal: Fe3O4 with A = Fe(II) and B = Fe(III) 
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Figures: AJK


