The Periodic Table and chemical properties

CHEMICAL PROPERTIES OF ELEMENTS IN THE SAME GROUP
Group 1 - the alkali metals

ki c» Lithium, sodium, and potassium all contain one electron in their outer shell. They are all reactive metals and
Na £ %‘ are stored under liquid paraffin to prevent them reacting with air. They react by losing their outer electron to
K 8%  form the metal ion. Because they can readily lose an electron they are good reducing agents. The reactivity
gb S g increases down the group as the outer electron is in successively higher energy levels and less energy is
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required to remove it.

They are called alkali metals because they all react with water to form an alkali solution of the metal hydroxide and hydrogen
gas. Lithium floats and reacts quietly, sodium melts into a ball which darts around on the surface, and the heat generated from
the reaction with potassium ignites the hydrogen.

2Li(s) + 2H,0(l) — 2Li*(aq) + 20H(aq) + H,(9)
2Na(s) + 2H,0(l) — 2Na*(aq) + 20H(aq) + H,(9)
2K(s) + 2H,0(l) — 2K*(aq) + 20H(aq) + Hx(9)
They all also react readily with chlorine and bromine to form ionic salts, e.g.
2Na(s) + Cl,(g) — 2Na*CI(s)
2K(s) + Bry(l) = 2K*Br(s)
Group 7 — the halogens

Fy @5 The halogens react by gaining one more electron to form halide ions. They are good oxidizing agents. The

Cl, ‘@.>  reactivity decreases down the group as the outer shell is increasingly at higher energy levels and further from
Br, g § the nucleus. This, together with the fact that there are more electrons between the nucleus and the outer shell,
I £ = decreases the attraction for an extra electron.

Chlorine is a stronger oxidizing agent than bromine, so can remove the electron from bromide ions in solution to form chloride
ions and bromine. Similarly both chlorine and bromine can oxidize iodide ions to form iodine.

Cl,(aq) + 2Br(aq) — 2CI~(aq) + Br,(aq)
Cl,(aq) + 2I"(aq) — 2CI(aq) + L;(aq)
Br,(aq) + 2I"(ag) — 2Br(aq) + I(aq)

Test for halide ions :

The presence of halide ions in solution can be detected by adding silver nitrate solution. The silver ions react with the halide ions
to form a precipitate of the silver halide. The silver halides can be distinguished by their colour. These silver halides react with
light to form silver metal. This is the basis of photography.

Ag*(aq) + X~(aq) — AgX(s) where X = Cl, Br, or I AgCl white
AgBr cream
light
Agl yellow
Ag(s) +3 X,

CHANGE FROM METALLIC TO NON-METALLIC NATURE OF THE ELEMENTS ACROSS PERIOD 3
Metals tend to be shiny and are good conductors of heat and electricity. Sodium, magnesium, and aluminium all conduct
electricity well. Silicon is a semi-conductor and is called a metalloid as it possesses some of the properties of a metal and
some of a non-metal. Phosphorus, sulfur, chlorine, and argon are non-metals and do not conduct electricity. Metals can also
be distinguished from non-metals by their chemical properties. Metal oxides tend to be basic, whereas non-metal oxides tend
to be acidic.

Sodium oxide and magnesium oxide are both basic and react with water to form hydroxides,
e.g. Na,O(s) + H,0(l) - 2NaOH(aq)

Aluminium is a metal but its oxide is amphoteric, that is, it can be either basic or acidic depending on whether it is reacting with
an acid or a base.

The remaining elements in period 3 have acidic oxides. For example, sulfur trioxide reacts with water to form sulfuric acid.

SO4(g) + H,0() — H,S0,(aq)

Periodicity 13



