
UNIT 10 - GROUP 2

Physical Properties

The elements of Group 2 are referred to as Alkaline Earth Metals and are generally shiny, silver-white metals.

As they are in Group 2, the elements have atoms whose electronic configurations end with two electrons in their outermost
principal quantum shell.

Beryllium (Be) 1s22s2
Magnesium (Mg) 1s22s22p63s2
Calcium (Ca) 1s22s22p63s23p64s2
Strontium (Sr) 1s22s22p63s23p63d104s24p65s2
Barium (Ba) 1s22s22p63s23p63d104s24p65s25p66s2

Metallic Radii

The metallic radius is half the distance between the nuclei in a giant metallic lattice.

The atoms of Group 2 elements get larger going down the group as the outer two electrons occupy a new principal quantum
shell further from the nucleus.

General Trends

Group 2 metals are reducing agents. They readily give up their two outermost electrons to form M2+ ions.

The elements get more reactive as we go down the group as it takes less energy to remove the pair of electrons.

Melting Points

Chemical Properties

Reducing power and reactivity of elements increases down the group.

Ionisation energy decreases, due to increasing atomic size, nuclear charge decreases, therefore valence electrons are easily
lost.

Greater tendency to be oxidised due to the ease of losing electrons making them better reducing agents.

Reactions with Oxygen

Group 2 metals burn with a bright flame to form basic oxides,
(except for BeO). Reactivity with oxygen increases down the
group.

Reactions with water - 25oC

Group 2 metals react readily with water to produce metal
hydroxides and hydrogen gas.
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Reactions with steam

Group 2 metals react readily with steam to produce metal
oxides and hydrogen gas.

Metal Oxides

All Group 2 oxides are basic in nature except for BeO, which is
amphoteric due to its high charge density and partial covalent
character.

Group 2 carbonates with water and dilute acids

Carbonates of magnesium, calcium, strontium and barium are all insoluble in water.

However, they all react in dilute acid, forming salt and water and giving off carbon dioxide gas.

It also depends on what acid is being used.
1) HCl(aq)
2) H2SO4(aq)
3) HNO3(aq)

Thermal Decomposition of Carbonates

The thermal stability of carbonates increases down the group.

Group 2 metal carbonates break down to form metal oxide and carbon dioxide gas.

MCO3(s) → MO(s) + CO2(g)

The temperature at which thermal decomposition takes place increases going down the group.

Thermal Decomposition of Nitrates

Group 2 Nitrates break down to form metal oxide, toxic nitrogen dioxide and oxygen.

M(NO3)2(s) → MO(s) + 2NO2(g) + ½O2(g)

As with carbonates, a higher temperature is needed to thermally decompose the nitrates as you go down the group.
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