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Definition: The Standard enthalpy change of hydration (A Hhai), of an ion is defined as the
enthalpy change when one mole of the gaseous ions is dissolved in a large quantity of water
under standard conditions.
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What is the enthalpy change o;\NaCl?
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Definition: The standard enthalpy change of solution (AHSO{) is defined as the enthalpy change
when one mole of a substance dissolves in such a large volume of solvent that addition of more
solvent produces no further change under standard conditions.
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Definition: The standard enthalpy change of atomization (AHJ ) is defined as the enthalpy
change when an element (or a compound) is converted into one mole of free gaseous atoms
under standard condition.
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Lattice Energy

The lattice energy of an ionic crystal is the heat energy evolved when one mole of crystalline
solid is formed from its separate gaseous ions under standard conditions.
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All lattice energy are negative because heat energy is evolved when the ions forms
electrovalent bonds.

The higher the lattice energy (the more exothermic), the stronger the bond



~ Factors affecting lattice energy:

-ionic charge
-ionic radius

-crystal structure
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The bigger the ionic charge, the bigger the lattice energy

The smaller the ionic radius the bigger the lattice energy
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NaCl, NaBr and Nal are considered fully ionic with no covalent character

AgCl, AgBr and Agl are not fully ionic. They form ionic crystal with considerable percentage of
covalent character




Electronegativity: Na-0.9, Ag-1.75, CI-3.0, Br-2.8, 1-2.5

Electronegativity difference between Ag ion and halide ions are lower compared to Na ion and
halide ions. Electrons are incompletely transferred in Ag halides.

/ Electron Affinity

Electron affinity is the enthalpy change measured in ki mol , when one mole of electron is

added to one mole of atoms or ions in the gaseous state.

The first electron affinity of an element is the enthalpy change when an electron is added to
each atom in a mole of gaseous atoms to form singly charged negative ions: ’
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The second electron affinity is the enthalpy change when one electron is added to each 1=
gaseous ion in one mole, to form one mole of gaseous 2=ions.
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[ Born-Haber Cycle

Lattice energy cannot be measured directly from experiments. It can be obtained indirectly

using Hess Law and Born-Haber cycle.

A relationship between the standard enthalpy change of formation of th'e ionic solid and five
stages of enthalpy changes. '
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