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Lattice Enthalpy of Sodium Chloride

The Lattice enthalpy of an ionic solid gives us a measure of ionic bond strength.

It is the enthalpy change when one mole of an ionic solid is formed from gaseous
ions under standard conditions.

The equation for sodium chloride is

Na*g + Clg - NaCl




Lattice Enthalpy of Sodium Chloride

The Lattice enthalpy of an ionic solid gives us a measure of ionic bond strength.

It is the enthalpy change when one mole of an ionic solid is formed from gaseous
ions under standard conditions.

The equation for sodium chloride is

Na*g + Clg - NaCl

Lattice enthalpy is always negative (exothermic).
A stronger lattice has a more exothermic lattice enthalpy.




Calculating the Lattice Enthalpy of Sodium
Chloride

The Lattice enthalpy may be calculated using a Born-Haber cycle using the following
enthalpy data

Standard enthalpy change of atomisation of Na
Standard enthalpy change of atomisation of 0.5Cl,

First ionization energy of Na(g)
First electron affinity of Cl(g)
Standard Enthalpy change of formation of formation of NaCl(s)
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Standard enthalpy change of atomisation is the enthalpy change when one mole of gaseous atoms is
formed from the element in its standard state under standard conditions.

Na(s) =2 Na(g) 0.5Cl,(g) = Cl(g)

First ionization energy is the energy need to remove one electron from each atom, in a mole of atoms, in
the gas phase.

Na(g) = Na*(g) + e-

Electron Affinity is the enthalpy change when one electron is added to each atom in one mole of gaseous
atoms

Cl(g) + e- = Cl(g)

Standard Enthalpy change of formation is the enthalpy change when one mole of a compound is formed
from its elements in their standard states under standard conditions.

Na(s) + 0.5Cl,(g)> NaCl(s)

Lattice Enthalpy of NaCl

Na+(g) + Cl'(g) - NaCI(S)
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We need to develop an extended Hess Cycle
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