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Lattice Enthalpy of Sodium Chloride

Na(g) 2 Na*(g) +eq D = +496

Na(g) + Cl(g)

0.5Cl,(g) 2 Cl(g)} C=+ 121

Na(s) = Na(g)T B+107

Na(s) + 0.5Cl,(g)

Na(s) + 0.5Cly(g)> NaCl(s)f A =-411

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

Cl(g) + e- > CI- E=-364
Na*(g) + Cl(g)

F=-711

Na+(g) + Cl'(g) - NBC'(S)




How can this be modified for MgO?

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

Cl(g) + e- > CI | E=-364
Na(g) 2 Na*(g) +eq D = +496 Na*(g) + Cl(g)

Na(g) + Cl(g)

0.5Cl,(g) 2 Cl(g)} C=+ 121

Na(s) = Na(g)T B+107

Na(s) + 0.5Cl,(g)

F=-711

Na+(g) + Cl'(g) - NBC'(S)

Na(s) + 0.5Cly(g)> NaCl(s)f A =-411




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- 2> CI-

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)




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.

Mg(s) = Mg(g) 0.50,(g) = O(g)

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

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

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

O(g) +e- > O(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.

Mg(s) + 0.50,(g)> MgO(s)

Lattice Enthalpy of MgO Mg2*(g) + 0% (g) --> MgO(s)




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

0.5Cl,(g) = Cl(g)

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

Na(g) + Cl(g)

Na(g) + 0.5Cl,(g)

Na(s) + 0.5Cl,(g)

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

Cl(g) + e- > CI-
Na*(g) + Cl(g)

Na+(g) + Cl'(g) - NBC'(S)




Mg(s) = Mg(g) 0.50,(g) = O(g)

Mg(s) + 0.50,(g)> MgO(s)

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

Na(g) + Cl(g)

0.5Cl,(g) = Cl(g)
Na(g) + 0.5Cl,(g)

Na(s) + 0.5Cl,(g)

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

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

O(g) + e- > O(g)

Mg2*(g) + 0*(g) --> MgO(s)

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

Cl(g) + e- > CI-
Na*(g) + Cl(g)

Na+(g) + Cl'(g) - NBC'(S)




Mg(s) = Mg(g) 0.50,(g) = O(g) Mg(g) =2 Mg*(g) + e- O(g) + e- 2 Or(g)

Mg(s) + 0.50,(g)> MgO(s)

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

Na(g) + Cl(g)

0.5Cl,(g) = Cl(g)
Na(g) + 0.5Cl,(g)

Na(s) + 0.5Cl,(g)

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

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

Cl(g) + e- > CI" |
Mg*(g) + O

Mg>*(g) + O*(g) --> MgO(s)

g)

MgO(s)




Mg(s) = Mg(g) 0.50,(g) = O(g) Mg(g) =2 Mg*(g) + e- O(g) + e- 2 Or(g)

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

Na(g) + Cl(g)

0.5Cl,(g) = Cl(g)
Na(g) + 0.5Cl,(g)

Mg(s) + 0.50,(g)

Mg(s) + 0.50,(g)=> MgO(s)

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

Cl(g) + e- > CI" |
Mg*(g) + O

Mg>*(g) + O*(g) --> MgO(s)

g)

MgO(s)




0.50,(g) = O(g) Mg(g) = Mg*(g) + e- O(g) + e- > O(g)

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

Na(g) + Cl(g)

0.5Cl,(g) = Cl(g)
Mg(g) + 0.50,(g)

Mg(s) + 0.50,(g)

Mg(s) + 0.50,(g)=> MgO(s)

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

Cl(g) + e- > CI" |
Mg*(g) + O

Mg>*(g) + O*(g) --> MgO(s)

g)

MgO(s)




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

Mg(g) + O(g)

0.50,(g) =2 O(g) Mg(g) + 0.50,(g)

Mg(s) + 0.50,(g)

Mg(s) + 0.50,(g)=> MgO(s)

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

Cl(g) + e- > CI" |
Mg*(g) + O

Mg>*(g) + O*(g) --> MgO(s)

g)

MgO(s)




Mg*(g) + e- + O(g)

Mg(g) = Mg*(g) +

0.50,(g) = O(g)

Mg(s) + 0.50,(g)=> MgO(s)

Mg(g) + O(g)

Mg(g) + 0.50,(g)

Mg(s) + 0.50,(g)

Cl(g) + e- > CI" |
Mg*(g) + O

Mg>*(g) + O*(g) --> MgO(s)

g)

MgO(s)




Mg*(g) + e- + O(g)

Mg(g) = Mg*(g) +

0.50,(g) = O(g)

Mg(s) + 0.50,(g)=> MgO(s)

o(g) + e- 2> O(gi

Mg(g) + 0.50,(g)

Mg(g) + O(g)

Mg(s) + 0.50,(g)

Mg>*(g) + O*(g) --> MgO(s)

MgO(s)




Mg*(g) + e- + O(g)

Mg(g) = Mg*(g) +

0.50,(g) = O(g)

Mg(s) + 0.50,(g)=> MgO(s)

o(g) + e- 2> O(gi

Mg(g) + 0.50,(g)

Mg(g) + O(g)

Mg(s) + 0.50,(g)

Mg>*(g) + O*(g) --> MgO(s)

MgO(s)




Mg*(g) + e-

O(g)

Mg(g) = Mg*(g) +

0.50,(g) = O(g)

Mg(s) + 0.50,(g)=> MgO(s)

Mg(g) + O(g)

Mg(g) + 0.50,(g)

Mg(s) + 0.50,(g)

Mg>*(g) + O*(g) --> MgO(s)

MgO(s)




Second ionization energy is the energy need to remove one electron from each +1 ion, in a mole of ions, in the
gas phase.

Mg*(g) = M %*(g) + e-

Electron Affinity is the enthalpy change when one electron is added to each -1 ion in one mole of gaseous ions

O(g) + e- 2> 0%(g)




Mg*(g) + e-

O(g)

Mg(g) = Mg*(g) +

0.50,(g) = O(g)

Mg(s) + 0.50,(g)=> MgO(s)

Mg(g) + O(g)

Mg(g) + 0.50,(g)

Mg(s) + 0.50,(g)

O-(g) + e- > 0% (g)

Mg*(g) > M 2*(g) + e-

Mg>*(g) + O*(g) --> MgO(s)

MgO(s)




Mg*(g) + e- + O(g)

Mg(g) = Mg*(g) +

0.50,(g) = O(g)

Mg(s) + 0.50,(g)=> MgO(s)

O-(g) + e- > 0% (g)

o(g) + e- 2> O(gi

Mg(g) + 0.50,(g)

Mg(g) + O(g)

Mg(s) + 0.50,(g)

Mg*(g) > M 2*(g) + e-

Mg>*(g) + O*(g) --> MgO(s)

MgO(s)




Mg*(g) + e- + O(g)

Mg(g) = Mg*(g) +

0.50,(g) = O(g)

Mg(s) + 0.50,(g)=> MgO(s)

o(g) + e- 2> O(gi

Mg(g) + 0.50,(g)

Mg(g) + O(g)

Mg(s) + 0.50,(g)

Mg*(g) > M 2*(g) + e-
O(g) + e- > 0% (g)

Mg>*(g) + O*(g) --> MgO(s)

MgO(s)




Mg?*(g) + 2e- + O(g)
Mg*(g) > M 2*(g) + e-

Mg*(g) + e- + O(g)

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

Mg(g) + O(g)

0.50,(g) =2 O(g) Mg(g) + 0.50,(g)

Mg(s) + 0.50,(g)

Mg(s) + 0.50,(g)=> MgO(s)

lo(g) +e- 2> O(g)

O(g) + e- > 0% (g)

Mg>*(g) + O*(g) --> MgO(s)

MgO(s)




Mg?*(g) + 2e- + O(g)

O(g) + e- > O%*(g)
Mg*(g) = M 2*(g) + e- O(g) + e- 2 O(g)

Mg+(g) t+e-+ O(g) e

Mg?*(g) + e- + O(g)
Mg(g) = Mg*(g) + e-

Mg(g) + O(g)

0.50,(g) =2 O(g) Mg(g) + 0.50,(g)

Mg**(g) + O*(g) --> MgO(s)
Mg(s) + 0.50,(g)

Mg(s) + 0.50,(g)=> MgO(s)

MgO(s)




Mg?*(g) + 2e- + O(g)

Mg*(g) > M 2*(g) + e-

Mg*(g) + e- + O(g)

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

0.50,(g) = O(g)

Mg(s) + 0.50,(g)=> MgO(s)

O(g) +e- =2 0(8)1 O(g) + e- P O%(g)

Mg?*(g) + e- + O(g)

Mg(g) + O(g)

Mg(g) + 0.50,(g)

Mg>*(g) + O*(g) --> MgO(s)

Mg(s) + 0.50,(g)

MgO(s)




Mg?*(g) + 2e- + O(g)

Mg*(g) > M 2(g) + e- Olg) +e-= O(g)l O(g) +e-

Mg+(g) t+e-+ O(g) e

Mg?*(g) + e- + O(g)
Mg(g) = Mg*(g) + e-

Mg(g) + O(g)

0.50,(g) =2 O(g) Mg(g) + 0.50,(g)

Mg(s) + 0.50,(g)

Mg(s) + 0.50,(g)=> MgO(s)




Mg?*(g) + 2e- + O(g)

Mg*(g) > M 2(g) + e- Olg) +e-= O(g)l O(g) +e-

Mg+(g) t+e-+ O(g) e

Mg?*(g) + e- + O(g)
Mg(g) = Mg*(g) + e-

Mg(g) + O(g)

0.50,(g) =2 O(g) Mg(g) + 0.50,(g)

Mg(s) = Mg(g)
Mg(s) + 0.50,(g)

Mg(s) + 0.50,(g)=> MgO(s)




Mg?*(g) + 2e- + O(g)

Mg*(g) > M 2(g) + e- Olg) +e-= O(g)l O(g) +e-

Mg+(g) t+e-+ O(g) e

Mg?*(g) + e- + O(g)
Mg(g) = Mg*(g) + e-

Mg(g) + O(g)

0.50,(g) =2 O(g) Mg(g) + 0.50,(g)

Mg(s) = Mg(g)
Mg(s) + 0.50,(g)

Mg(s) + 0.50,(g)=> MgO(s)




Mg?*(g) + 2e- + O(g)

Mg*(g) > M 2(g) + e- Olg) +e-= O(g)l O(g) +e-

Mg+(g) t+e-+ O(g) e

Mg?*(g) + e- + O(g)
Mg(g) = Mg*(g) + e-

Mg(g) + O(g)

0.50,(g) =2 O(g) m  \g(g) + 0.50,(g)

Mg(s) = Mg(g)
Mg(s) + 0.50,(g)

Mg(s) + 0.50,(g)=> MgO(s)




Mg?*(g) + 2e- + O(g)

Mg*(g) > M 2(g) + e- Olg) +e-= O(g)l O(g) +e-

Mg+(g) t+e-+ O(g) e

Mg?*(g) + e- + O(g)
Mg(g) = Mg*(g) + e-

= Mg(g)+ O(g)

0.50,(g) =2 O(g) m  \g(g) + 0.50,(g)

Mg(s) = Mg(g)
Mg(s) + 0.50,(g)

Mg(s) + 0.50,(g)=> MgO(s)




Mg?*(g) + 2e- + O(g)

Mg*(g) > M 2(g) + e- Olg) +e-= O(g)l O(g) +e-

Mg+(g) t+e-+ O(g) e

Mg?*(g) + e- + O(g)
Mg(g) = Mg*(g) + e-

= Mg(g)+ O(g)

0.50,(g) =2 O(g) m  \g(g) + 0.50,(g)

Mg(s) = Mg(g)
Mg(s) + 0.50,(g)

Mg(s) + 0.50,(g)=> MgO(s)




Mg?*(g) + 2e- + O(g)
O(g) + e- > O(g)

Mg*(g) > M 2*(g) + e-

O(g) + e-

Mg+(g) t+e-+ O(g) I

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

= Mg(g)+ O(g)

0.50,(g) =2 O(g) m  \g(g) + 0.50,(g)

Mg(s) = Mg(g)
Mg(s) + 0.50,(g)

Mg(s) + 0.50,(g)=> MgO(s)

Mg?*(g) + e- + O(g)




Mg?*(g) + 2e- + O(g)
O(g) + e- > O(g)

Mg*(g) > M 2*(g) + e-

Mg*(g) + e- + O(g)

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

= Mg(g)+ O(g)

0.50,(g) =2 O(g) m  \g(g) + 0.50,(g)

Mg(s) = Mg(g)
Mg(s) + 0.50,(g)

Mg(s) + 0.50,(g)=> MgO(s)

O(g) + e- P 0%(g)

Mg?*(g) + e- + O(g)




Mg?*(g) + 2e- + O(g)
O(g) + e- > O(g)

Mg*(g) > M 2*(g) + e-

Mg*(g) + e- + O(g)

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

= Mg(g)+ O(g)

0.50,(g) =2 O(g) m  \g(g) + 0.50,(g)

Mg(s) = Mg(g)
Mg(s) + 0.50,(g)

Mg(s) + 0.50,(g)=> MgO(s)

O(g) + e- P 0%(g)

Mg?*(g) + e- + O(g)




Mg?*(g) + 2e- + O(g)
O(g) + e- > O(g)

Mg*(g) > M 2*(g) + e-

Mg*(g) + e- + O(g)

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

= Mg(g)+ O(g)

0.50,(g) =2 O(g) m  \g(g) + 0.50,(g)

Mg(s) = Mg(g)
Mg(s) + 0.50,(g)

Mg(s) + 0.50,(g)=> MgO(s)

O(g) + e- P 0%(g)

Mg?*(g) + e- + O(g)




Mg?*(g) + 2e- + O(g)
O(g) + e- > O(g)

Mg*(g) > M 2*(g) + e-

Mg*(g) + e- + O(g)

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

= Mg(g)+ O(g)

0.50,(g) =2 O(g) m  \g(g) + 0.50,(g)

Mg(s) = Mg(g)
Mg(s) + 0.50,(g)

Mg(s) + 0.50,(g)=> MgO(s)

O(g) + e- P 0%(g)

Mg?*(g) + e- + O(g)




Mg?*(g) + 2e- + O(g)
Ofg) + e- > O(g)

Mg*(g) > M 2*(g) + e-

Mg*(g) + e- + O(g)

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

= Mg(g)+ O(g)

0.50,(g) =2 O(g) m  \g(g) + 0.50,(g)

Mg(s) = Mg(g)
Mg(s) + 0.50,(g)

Mg(s) + 0.50,(g)=> MgO(s)

O(g) + e- P 0%(g)

Mg?*(g) + e- + O(g)




Mg?*(g) + 2e- + O(g)
Ofg) + e- > O(g)

Mg*(g) > M 2*(g) + e-

Mg*(g) + e- + O(g)

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

= Mg(g)+ O(g)

0.50,(g) =2 O(g) m  \g(g) + 0.50,(g)

Mg(s) = Mg(g)
Mg(s) + 0.50,(g)

Mg(s) + 0.50,(g)=> MgO(s)

O(g) + e- P 0%(g)

Mg?*(g) + e- + O(g)




Mg?*(g) + 2e- + O(g)
Ofg) + e- > O(g)

Mg*(g) > M 2*(g) + e-

Mg*(g) + e- + O(g)

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

= Mg(g)+ O(g)

0.50,(g) =2 O(g) m  \g(g) + 0.50,(g)

Mg(s) = Mg(g)
Mg(s) + 0.50,(g)

Mg(s) + 0.50,(g)=> MgO(s)

O(g) + e- P 0%(g)

Mg?*(g) + e- + O(g)




Mg?*(g) + 2e- + O(g)
Ofg) + e- > O(g)

Mg*(g) > M 2*(g) + e-

Mg*(g) + e- + O(g)

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

= Mg(g)+ O(g)

0.50,(g) =2 O(g) m  \g(g) + 0.50,(g)

Mg(s) = Mg(g)
Mg(s) + 0.50,(g)

Mg(s) + 0.50,(g)=> MgO(s)

O(g) + e- P 0%(g)

Mg?*(g) + e- + O(g)




