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Group 2: The Alkaline Earth Metals
Trends of Group 2:
Atomic Radii: 
Going down the group, the atomic radii INCREASES
As you go down the group, atoms gain additional shells of electrons making the atom bigger
Melting points:
Going down the group, melting temperature DECREASE
Metallic bonding weakens as the atomic size increases. The distance between the positive ions and the delocalised electrons increases, therefore the attractive forces between the positive ions and the delocalised electrons weakens, so less energy is required to break the forces. 
1st ionisation energy:
Going down the group, the 1st ionisation energy DECREASES
The outermost electrons are held more weakly because they are further from the nucleus and the outer shell electrons become more shielded from the attraction of the nucleus by the repulsive forces of the inner electrons. 
Solubility:
Hydroxides:
Group 2 hydroxides become MORE soluble down the group
Remember that calcium hydroxide (used to make mortar) is more soluble than magnesium hydroxide (milk of magnesia is not very soluble)
Sulphates:
Group 2 Sulphates become LESS soluble down the group
Remember that the trend is opposite for sulphates 



Flame Tests:
Colours:
Lithium – Red
Sodium – Orange
Potassium – Pink
Rubidium – Red
Caesium - Blue
Magnesium – White (mark schemes for Edexcel say colourless)
Calcium – Brick Red
Strontium – Crimson Red
Barium - Green
Explanation of Flame Tests:
· Heat causes electrons to gain more energy
· Electrons are unstable a higher energy level - promotion	
· Electrons drop back from higher energy levels to lower energy levels – demotion
· Energy as light is emitted which is dependent on the amount of energy absorbed during promotion
Note: Light is NOT given off due to promotion, it is due to demotion!!!
Method:
· Use a nichrome/platinum wire
· Clean the wire with hydrochloric acid and then heat in Bunsen flame
· If the sample is not powered, then grind it up
· Dip the wire in solid, put into Bunsen flame and observe flame





Thermal Stability:
Thermal Stability of carbonates and nitrates:
· As you go down the group, Group 2 carbonates and nitrates become MORE thermally stable
· As the cations become bigger, the polarising effect reduces
· As the polarising effect reduces, the anion becomes LESS distorted and therefore LESS destabilised
· Therefore it becomes harder to break, so more energy is needed to break the anion.
Group 2 Carbonates: 
MCO3(s)  MO(s) + CO2(g)
Group 2 Nitrates: 
2M(NO3)2(s)  2MO(s) + 4NO2(g)+ O2(g)
Group 1 in terms of thermal stability:
· Group 1 carbonates DO NOT decompose expect for Lithium
· Group 1 nitrates decomposes slightly differently – expect Lithium Nitrate
· Lithium behaves more like a Group 2 element in terms of its polarising power, so therefore decomposes more like Group 2 elements
Lithium Carbonate:
LiCO3(s)  LiO(s) + CO2 (g)
Normal Group 1 Carbonate: 
No thermal decomposition 
Lithium Nitrate:
2LiNO3(s)  2LiO(s) + 2NO2 (g) +O2 (g)
Normal Group 1 Nitrate: 
2NaNO3(s)  2NaNO2(s) + O2(g)



Group 7 – The Halogens
Fluorine: very pale yellow gas, highly reactive
Chlorine: greenish reactive gas, poisonous at high concentrations
Bromine: red liquid that gives off denser brown/orange poisonous fumes
Iodine: shiny grey solid sublimes to purple gas
Trend in Melting Points and Boiling Points:
Melting and Boiling points INCREASE down the group
As you go down the group, the molecule become larger, they have more electrons so they would have more van der Waals (London) forces
As the intermolecular forces increases, more energy is needed to break them 

