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Materials 1: Classification.

Other useful things to know about atoms

· As the temperature increases the average kinetic energy (the energy of movement) of the particles increases. Thus, at the same temperature the average kinetic energy of the particles is the same, whether the substance is solid, liquid or gas. (see also download 2.3a)

· Atoms can neither be created nor destroyed in chemical or physical changes. (In chemical reactions the atoms are rearranged.) A good analogy is Lego blocks – you can make all sorts of models, but the blocks remain unchanged (see slide 18 of download 2.1a)

· In all there are only about 100 different sorts of atoms. Substances that contain only one sort of atom we call ‘elements’. They are rather like the 26 letters of the alphabet – and the almost infinite number of compounds that form from these elements are like the almost infinite number of words that can be made from these 26 letters.

· Atoms can join together in a number of different ways to form different substances that have a variety of different properties. (This is the basis of the classification scheme outlined in download 2.1b) 

· In some of these substances atoms link by metallic bonds

· In some there are positive and negative ions. In solids these form ionic crystal lattices.

· Some substances consist of small groups of atoms (molecules) that have only weak attractions between the molecules. They will be volatile solid and liquids or already be a gas at room temperature.

· Some form giant molecules, especially silicon – the element of the rocks.

· Carbon atoms are unique in that they form strong carbon-carbon bonds allowing the formation of chains, rings and networks of almost infinite variety. There are many more carbon compounds than all other compounds put together and most of these are the basis of life as we know it.

It is a useful exercise to ask students why carbon alone can form the basis for life, whereas silicon based life-forms, so beloved of some SF writers, would not survive on Earth. C-C bonds are as strong as C-O and C-H bonds whereas Si-Si and Si-H bonds are much weaker than Si-O. So, Silicon will form stable compounds with alternating Si and O atoms – making rocks, whereas carbon chains, sealed off by hydrogen atoms along the sides, can form the stable backbone for carbon chemistry.

· The size of particles and the forces of attraction between them determine whether the substance is a solid, liquid or gas at a particular temperature – and the temperature at which a substance melts or boils.

· Whilst matter (atoms) is recycled, energy degrades: summarised, for the cycle of life, by this diagram:
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(Taken from Unit Atmosphere in CD Science Issues and the National Curriculum (Ross et al 2005)
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