9.2 GROUPH

The elements in group Il are known as the alkalinearth metals, the elements which are
examinable and relevant to this chapter are Magnesim, Calcium, Strontium and Barium

Learning Outcomes

Once you have completed this section you should bkould be able to:

I Metal + Oxygen— Metal Oxide I

The reaction of magnesium and oxygen to form magnesium
oxide

Magnesium burns in oxygen with a bright white flameto produce a white solid magnesium
oxide.
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The reaction of calcium and oxygen to form calcium oxide

The reaction between calcium and oxygen takes a wdito start burning, but then bursts
dramatically into flame, burning with an intense whte flame with a red tinge the end.
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The reaction of strontium and oxygen to form strontium
oxide

Strontium also burns rather reluctantly at first in the presence of oxygen but then burns in
a very similar manner to calcium with an intense ahost white flame which quickly
becomes red

The reaction of barium and oxygen to form barium oxide

Some descriptions of this reaction mention a gen flame,
however in the accompanying video the flame apprs bright
white with a red glow

’
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I Metal + water — Metal hydroxide + hydrogen gas I

The reaction of magnesium and water to form magnesium

hydroxide

Magnesium Oxide dissolves slightly in water to giva weakly alkaline solution of pH 9.
It is rather insoluble in water because of its higHattice energy.

The reaction of calcium and water to form calcium hydroxide

The reaction of strontium and water to form strontium
hydroxide

© Lynne Arnott CL Education (2010)




The reaction of barium and water to form barium hydroxide

I Metal oxide + water— Metal hydroxide I

The metal oxides of all group Il metals form basidydroxide solutions when reacted with
water, magnesium oxide reacts slowly with water buall other oxides have a much faster

rate of reaction. The solubility of the group Il hydroxides increasesas you go
down the group

The reaction of magnesium oxide and water to form
magnesium hydroxide

The reaction of calcium oxide and water to form calcium
hydroxide
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The reaction of strontium oxide and water to form strontium
hydroxide

The reaction of barium oxide and water to form barium
hydroxide

All of the reactions of metal oxides with water areexothermic but since they
do not produce a gas or create a flame there are iywu-tube video’s of the
reactions.

I Metal nitrate — Metal oxide + Nitrogen dioxide +Oxygen I

I Metal carbonate = Metal oxide + carbon dioxide I

All metal nitrates and carbonates decompose when ¢y are heated, as you go
down the group more and more energy must be added prder for the
decomposition reaction to occur.
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Group Il metals are generally rather reactive, as v move down the group their reactivity
decreases slightly. All group Il metals react withoxygen to form an alkaline metal oxide.
The metal also reacts to produce a metal hydroxidehen dissolved in water.

Group Il metals are harder and denser than group Imetals

Magnesium oxidehas a high melting point of 2800°C and one of it®iany uses
is a lining material in high temperature refractories.Crucibles (ceramic containers
in which solids are melted at high temperatures) & often coated with magnesium oxide to
ensure that they can reach very high temperatures
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4 - )
3, Handy Tip
A refractory material is a material with a high melting point.
Magnesium oxide is an ionic solid with a high melting point hence it is
used as a refractory lining material
\. 4

Calcium carbonateis widely used in the building and construction idustry, it is used for
marble and as an ingredient in cement. It also cdnbutes to the making of mortar used in
bonding bricks, concrete blocks, stones, roofing ghgles, rubber compounds, and tiles.

Agricultural lime is a soil additive made from crushed limestone. The main active
component is calcium carbonate though additional admicals like calcium oxide,
magnesium oxide and magnesium carbonate can be pesd in the limestone. Dolomitic lime
supplies magnesium as well as calcium.

Lime increases the pH of acidic soil because all d®nates are alkaline. Lime also permits

improved water penetration for acidic soils. Lime povides a rich source of calcium for the
plants, calcium is an essential part of the cell isstructure and it is essential for the growth
of roots and shoots.

Hydrated lime is used in livestock farming to prodwce a dry alkaline environment where the
multiplication rate of bacteria is slowed; in horticulture hydrated lime can also be used as
an insect repellant without killing or harming either the insect or the plant.

© Lynne Arnott CL Education (2010) 146




© Lynne Arnott CL Education (2010) 147




