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AP Chemistry Unit 2

Unit 2.3 — Structure of lonic Solids

lonic Solids

o Chemical compound formed L M’b -
by the strong electrostatic o0
attraction between positive

and negative ions.

o lons arrange in a highly
organized, repeating pattern
known as a crystal lattice.

O This structure gives ionic
solids their distinctive 500060 ohporkt OmpOed NCT siter ahiorate AGCIOS
properties, such as high
melting and boiling points,
hardness, and brittleness.
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Crystal lattice

* Aregular pattern in which a crystal is arranged
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Crystal lattice examples
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Cubic body centered (bee) Cubic face centered (foc)

Hexagonal

Fe, V, Nb, Cr Al, Ni, Ag, Qu, Au Ti, Zn, Mg, Cd
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Formation of lonic Solids

O

Formation of lons: Atoms of a metal lose electrons to form positively
charged ions (cations), while atoms of a non-metal gain electrons to
form negatively charged ions (anions).

Electrostatic Attraction: The oppositely charged ions attract each
other due to electrostatic forces, leading to the formation of ionic
bonds.

Crystal Lattice Formation: The ions arrange themselves in a regular,
repeating three-dimensional pattern to minimize energy, resulting in a
stable crystal lattice structure.

Energy Release: The formation of the ionic lattice releases a
significant amount of energy, known as lattice energy, which stabilizes
the ionic solid.

Growth of Crystals: The ionic solid grows as more ions add to the
existing lattice, forming a macroscopic crystal.
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Crystal Lattice Structure
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The crystal lattice

structure of ionic solids is  pattice points — 1
a highly ordered, Unit cell
repeating three- 3 T L Crystal
dimensional arrangement iattice
of ions. This structured
organization is essential to
the stability and physical
properties of ionic solids.

Unit Cell

O

The unit cell is the smallest repeating unit that reflects the symmetry
and structure of the entire crystal. Each unit cell contains a specific
arrangement of cations and anions.
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Types of cubic
Crystal Structures

body-centered cubic
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face-centered cubic
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hexagonal close-packing

Lattice Energy

* Lattice energy is the energy required to completely separate a
mole of a solid ionic compound into its gaseous ions.

* All are large positive values, indicating that the ions are
strongly attracted to one another in these solids.

1
1 mol NaClis) wep 1 mol Na®h + 1 mol CIg,

AH = 787 kJ/mol




Structure of lonic Solids
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Properties Applications
« High Melting and Boiling « Salt (NaCl)

Points ¢ Sodium Bicarbonate

* Hardness * Calcium Carbonate
¢ Brittleness * Magnesium Oxide
» Electrical Conductivity * Potassium Nitrate
¢ Solubility  Lithium Carbonate
¢ Crystal Lattice Structure )
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