Group 1 - The Alkali Metals
The elements of Group 1, the Alkali metals, are:

	 
	symbol
	electron configuration

	lithium
	Li
	[He]2s1

	sodium
	Na
	[Ne]3s1

	potassium
	K
	[Ar]4s1

	rubidium
	Rb
	[Kr]5s1

	cesium
	Cs
	[Xe]6s1

	francium
	Fr
	[Rn]7s1



In each element the valence electron configuration is ns1, where n is the period number. The last element, francium, is radioactive and will not be considered here.

Appearance

All the Group 1 elements are silvery-colored metals. They are soft, and can be easily cut with a knife to expose a shiny surface which dulls on oxidation.

General Reactivity

These elements are highly reactive metals. The reactivity increases on descending the Group from lithium to cesium. There is a closer similarity between the elements of this Group than in any other Group of the periodic table.
Occurrence and Extraction

These elements are too reactive to be found free in nature. Sodium occurs mainly as NaCI (salt) in sea-water and dried-up sea beds. Potassium is more widely distributed in minerals such as sylvite, KCI, but is also extracted from sea-water. The alkali metals are so reactive they cannot be displaced by another element, so are isolated by electrolysis of their molten salts.
Physical Properties

The alkali metals differ from other metals in several ways. They are soft, with low melting and boiling temperatures. They have low densities - Li, Na and K are less dense than water. They have low standard enthalpies of melting and vaporization. They show relatively weak metallic bonding as only one electron is available from each atom.

Alkali metals color flames. When the element is placed in a flame, the heat provides sufficient energy to promote the outermost electron to a higher energy level. On returning to ground level, energy is emitted and this energy has a wavelength in the visible region:

	Li
	red
	 
	Na
	yellow
	 
	K
	lilac
	 
	Rb
	red
	 
	Cs
	blue


.
Chemical Properties

Oxides
The alkali metals form ionic solid oxides of compostion M2O when burnt in air. However, Na also forms the peroxide Na2O2 as the main product, and K forms the superoxide KO2, also as the main product.

Hydroxides
Alkali metal hydroxides are white ionic crystalline solids of formula MOH, and are soluble in water. They are all deliquescent except LiOH. The aqueous solutions are all strongly alkaline (hence the name of this Group) and therefore dangerous to handle. They neutralise acids to form salts, eg:

NaOH(aq) + HCI(aq) ( NaCl(aq) + H2O(l)

Halides
Alkali metal halides are white ionic crystalline solids. They are all soluble in water except LiF, which has a very high lattice enthalpy arising from the strong electrostatic interaction of the small Li+ and F- ions.
Industrial Information

Sodium hydroxide, chloride and carbonate are among the most important industrial chemicals associated with this Group. Sodium hydroxide is produced by the electrolysis of saturated brine in a cell with steel cathodes and titanium anodes. Sodium carbonate is made by the Solvay process, in which soluble sodium chloride is converted into insoluble sodium hydrogen carbonate and filtered off, then heated to produce the carbonate. However, the principal by-product of this process is calcium chloride, and its deposition in rivers causes environmental concern. The Solvay process is therefore gradually being replaced by the purification of sodium carbonate from minerals.

