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Mixtures

Easily 
separated

Filtration

Fractional

Melting Point of Oxides

Neutralisation 
Reactions

Depends on the 
bonding and 

structure present

Acidic oxides

Acidic oxides

Acidic oxides

Neutralise acids 
and bases

Neutralise 
acids

Neutralise 
bases

2.4 PROPERTIES OF PERIOD 3 
ELEMENTS AND THEIR OXIDES

P4O10 and SO2

Melting point 
of oxides

SiO2 

Al2O3 

Na2O

 MgO
Simple molecular 

structure with weak 
intermolecular forces

Relatively low 
melting points

Macromolecule with 
strong covalent bonds

Highest melting point out 
of the non-metal oxides

Bonds are partially 
covalent 

 3+ ions distort oxygen’s 
electron cloud

Lower melting point 
than MgO 

Metal oxides with giant 
ionic lattice 

High melting points

Higher melting 
point than Na2O

2+ ions bond more strongly 
to the oxide ion

E.g. P4O10 + 12NaOH → 4Na3PO4 + 6H2O


SiO2 + 2NaOH --Na2SiO3 + H2O


SO2 + 2NaOH → Na2SO3 + H2O

E.g. Na2O + 2HCl → 2NaCl + H2O


MgO + H2SO4 → MgSO4 + H2O

Al2O3 + 3H2SO4→ Al2(SO4)3 + 3H2O


Al2O3 + 2NaOH + 3H2O → 2NaAl(OH)4
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2.4 PROPERTIES OF PERIOD 3 
ELEMENTS AND THEIR OXIDES

Mixtures

Easily 
separated

Filtration

Fractional

Reactions with Oxygen

Reactions with Water Generally Period 3 elements form 
oxides when they react with oxygen

Silicon 
dioxide

Aluminium 
oxide Sodium and 

magnesium oxides

Ionic oxides 
Simple covalent 

oxides  The more reactive elements (Na, Mg, P, S) 
will react readily in the air whereas Al 

and Si react more slowly

Giant covalent 
structure

Partially ionic and 
partially covalent bonded Reactions show 

relative reactivity of 
sodium and magnesium

Sodium is more reactive

Dissolve in water

Na2O + H2O → 2NaOH


MgO + H2O → Mg(OH)2

Dissolve in 
water

Form acidic solutions 

 pH 0-2

Form alkaline 
solutions 

Sodium oxide forms a more alkaline 
solution than magnesium oxide since 

sodium hydroxide is more soluble than 
magnesium hydroxide

Insoluble in water

Partially ionic and partially 
covalent bonded Amphoteric

Reactions show relative reactivity of 
sodium and magnesium

Sodium is more 
reactive

Less energy required to 
remove one electron 

compared to two

E.g. 2Na + ½O2 → Na2O


P4 + 5O2 → P4O10 


Si + O2 → SiO2
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