
Period 3 
 

This is quite an easy topic and a good chance to get high marks. It’s mostly just learning trends and 
equations; nothing difficult or new chemistry wise. 
 

 
Na and Mg 
 
Sodium and magnesium both react with water. This is identical to the Group 2 AS topic. Na is very 
reactive: 
 
 

2Na(s) +2H2O(l)  →  2NaOH(aq) + H2(g) 
 

 
Magnesium is less reactive with water than sodium; steam is used rather than liquid water: 
 
 

Mg(s) + H2O(g)  →  MgO(s) + H2(g) 
 
 

✓ note the slight difference in products. Na produces the metal hydroxide whereas Mg produces the 
metal oxide. 

 
 

Oxides 
 
The elements in period 3 all react with oxygen to form oxides. For example: 
 

2Na  +  ½O2  →  Na2O 
 

✓ Na burns in O2 giving a yellow flame. 
 

 

Si   +  O2  →  SiO2 

 
Other products: MgO, Al2O3, SiO2, P4O10 and SO2. SO3 can be formed from SO2. 
 

✓ Mg, Al, Si and P all burn with a white flame. S burns with a blue flame. 

 

✓ you can work out the above equations for yourself, they are not difficult. Watch out for P as it forms 
P4O10. 

 
 
The oxides can be split into ionic or covalent oxides and acidic and basic oxides. 

 
Ionic Oxides: Na2O, MgO and Al2O3 
 

http://www.theexamformula.co.uk/group-2-aqa/


Melting Points 
 
Na2O, MgO and Al2O3 are all ionic compounds (giant ionic lattice structures) with high melting points.  
 
Remember size and charge when predicting melting points. Na2O has a lower melting point than MgO as 
Mg is smaller than Na and has a 2+ charge compared with sodium’s 1+, therefore there is a stronger 
attraction between the ions in MgO → higher melting point.  
 

✓ Remember melting point in ionic compounds can also be viewed as a measure of bond strength as 
melting involves breaking the ionic bonds.  

 
But Al2O3 annoyingly breaks this trend. Al3+ has the highest charge here but has a lower melting point 
than MgO. Crikey! Why? Al3+ polarises the O2- ion a lot more than Mg2+ can. To keep this simple, just 
think of the polarisation as destabilising the ionic bond and therefore it is easier to break → lower 
melting point. 
 

✓ We’re talking about competing factors here: attraction, which increases melting point versus 
polarisation, which decreases melting point. This happens a lot in chemistry. Of course, Mg2+ 
polarises O2- as well but the effect of Al3+ is so much greater. How do they know?  Experimental 
evidence…the melting points. Remember the dips between groups 5 and 6 in ionisation energies? 
That’s another example of competing factors giving an unexpected result. 

 
Ok…back to the program ☺ 
 
Reaction with water 
 
They all contain the O2- ion that reacts with H2O to produce the OH- ion e.g. 
 

Na2O  +  H2O  →  2NaOH   
 

 
You can write the product out as Na+  +  OH- to show that the solution is basic or miss out the Na all 
together as it is a spectator ion. So Na2O and MgO are classed as basic oxides. 
 

✓ if they ask for a pH range, Na2O is around 12-14 and MgO is around 8 or 9. The difference is due to 
MgO being less soluble than Na2O and therefore less OH- ions are produced.  
 

 

✓ Al2O3 is not very soluble in H2O (insolubility also protects Al from corrosion) so it won’t give an 
alkaline solution.  

 
 
Reaction with acid 
 
Na2O, MgO and Al2O3 all react with acids. This is just the old acid + base → salt + water equation: 
 

Na2O + 2HCl → 2NaCl +  H2O 
 
Al2O3 

 



Al2O3 is amphoteric i.e. it reacts with acids and bases. To show that it reacts with base, an example they 
sometimes use in exam questions is to react Al2O3 with an excess of aqueous NaOH. This means you need 
to react it with NaOH and H2O: 
 

Al2O3  +  2NaOH + 3H2O → 2NaAl(OH)4 

✓ this equation is a bit ‘clunky’, I’d probably just remember it. 
 
 

Covalent Oxides: SiO2, SO2 and P4O10 
 
Melting Points 
 
SiO2 is a giant covalent structure and therefore has a high melting point. 
 
The oxide of phosphorus exists as P4O10. It’s just the way it is.  
 
SO2 and P4O10 are simple covalent molecules → low melting points as they are held together by weak van 
der waals forces. P4O10 has a higher melting point than SO2 as it is bigger and therefore has more van der 
waals forces to break.  
 

✓ can also form SO3 by reacting SO2 with O2 using a vanadium catalyst. 
 
Reaction with water 
 
The covalent oxides are acidic. They have a strong δ+ charge on the non-oxygen atom, which attracts the 
O in H2O releasing H+. For example (phosphoric acid is the product): 
 

P4O10 + 6H2O  →  4H3PO4 
 

✓ if they ask to show that the solution is acidic, you need to produce H+ ions. So instead of writing the 
acid as H3PO4, you can split it into H+  +  H2PO4

-. 

 

SO2  +  H2O   →   H2SO3 

 

SO3  +  H2O   →   H2SO4 

 

 
SiO2 does not dissolve in water so don’t worry about pH but it will react with a base, therefore it is still 
classed as acidic.  
 

SiO2   +   2NaOH   →   Na2SiO3   +   H2O 
 

If they ask for a pH range, SO2 is around 2-4. It is a reversible reaction so it is weakly acidic. SO3 is around 
0 to 2 as sulphuric acid is produced and P4O10 is around -1 to 2. 

 
Reaction with base 
 



As these oxides are acidic they will react with base as usual i.e. acid + base → salt + H2O. However, be 
careful of a reaction such as:  

P4O10  +  6MgO  →  2Mg3(PO4)2 

 
There is no water produced as there is no hydrogen atoms in the acid (P4O10) in the first place. But you 
could react it with NaOH instead → water: 

P4O10  +  12NaOH  →  4Na3PO4   +   6H2O 

 


