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Classification of Crystal Structures

Type
Structural 
Unit

Bonding Characteristics Examples

Ionic Cations and 
anions

Electrostatic, non-
directional

Strong, hard crystals of high m.p.
Moderate insulators. Conductors in molten state.
Some are soluble in liquids of high dielectric constants. 
Optical and magnetic properties are largely those of the 
constituent ions.

Alkali Halides

Covalent Atoms Covalent: limited Strong, hard crystals of high m.p. DiamondCovalent Atoms Covalent: limited 
number of electron-pair 
bonds, spatially directed.

Strong, hard crystals of high m.p.
Insulators.

Diamond

Molecular Molecules Mainly covalent 
between atoms in 
molecule. Van der Waals 
or H-bonding between 
molecules.

Soft crystals of low m.p. and large coefficient of expansion.
Insulators.

Iodine, ice, 
crystalline 
organic 
compounds.

Metallic Metal ions Metallic; delocalized 
valence electron 
orbitals. Non-
directional.

Single crystals are soft. Strength depends on structural defects 
and grain. Good conductors. Variable M.P

Iron





Rock-Salt (NaCl) Structure:

• In the AaBb structure, B ions form a close-packed 
lattice (FCC) and the A ions occupy all the 
octahedral holes. They form 1A:1B structure.

• Example: NaCl• Example: NaCl
No.of Na+ ions per unit cell = (12´ 1/4) + 1 = 4
No.of Cl- ions per unit cell = (8´ 1/8) + (6´ 1/2) = 4

• Coordination Number (C.N.) of Na+ = 6
• C.N. of Cl- = 6
• Examples to this type of ionic solids: NaCl, LiCl, 





Cesium Chloride Structure:

• CsCl
No.of Cs+ ions per unit cell = 1 
No.of Cl- ions per unit cell = (8´ 1/8) = 1

• C.N. of Cs+ = 8
• C.N. of Cl- = 8

• Examples to this type of ionic solids: CsCl, CaS, 
CsCN, CuZn





Fluorite (CaF2)  Structure:

In the AaBb structure, B ions form a close-packed 
lattice (FCC) and the A ions occupy all the 
tetrahedral holes.

• In CaF , Ca2+ ions lie in an FCC array, and the • In CaF2, Ca2+ ions lie in an FCC array, and the 
F- anions are in all the tetrahedral holes.

• C.N. of  the cation = C.N. of Ca2+ = 8
• C.N. of the anion = C.N. of F- = 4

• Examples to this type of ionic solids: CaF2, UO2, 
BaCl2



Sphalerite Structure:

• B ions form a close-packed lattice and ½ of the 
tetrahedral holes are occupied by the A ions.

• Example: ZnS Zinc ions are in half the • Example: ZnS Zinc ions are in half the 
tetrahedral holes in the FCC array of the 
sulphide ions.

• C.N. of Zn2+ = 4
• C.N. of S2- = 4
• Examples to this type of ionic solids: ZnS, CuCl









Rutile Structure (from Rutile 
TiO2)

• Hexagonal close-packed anion array, with 
cations occupying ½ of the octahedral 
holes.holes.

• C.N. of  the Ti4+ = 6
• C.N. of the O2- = 3








