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Iron in the blood (p. 21) 
1  

Metal Symbol Examples of roles/location 

Calcium Ca Component of bones and teeth. Needed for blood clotting, nerve 
transmission and muscle action 

Copper Cu Found in many enzymes. 

Part of haemocyanins, oxygen-binding proteins found in some 
invertebrate animals, which fulfil the same role as haemoglobin in 
vertebrates. The copper complex is blue, so these invertebrates 
consequently have blue blood 

Magnesium Mg Important for bone formation, muscle and nerve function in 
mammals 

Found in chlorophylls (pigments required for photosynthesis in 
plants and certain bacteria) 

Manganese Mn Required for certain enzymes to function 

Molybdenum Mo Part of a complex that acts as an electron-transfer agent 

Zinc Zn Found in many enzymes 

2 Hydroxamate 

3 The left-hand molecule has the mer arrangement of both O atoms and NH2 groups, as they 
each lie on a meridian. 

The right-hand molecule has the fac arrangement, as the chloro ligands (and the bromo ligands) lie on 
a face of the octahedron. 

Substances (p. 32) 
1 a 56 

 b 137.327 

2 1s2 2s2 2p6 3s2 3p6 3d10 4s2 4p6 4d10 5s2 5p6 6s2 

3 Barium can readily lose its two outer electrons (from the 6s subshell) to form stable Ba2+ ions. 
Even though there is a significant difference between the first and second ionisation energies (the first 
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ionisation energy is 502.9 kJ mol–1 and the second is 965.2 kJ mol–1), compounds containing Ba+ are 
unknown. This is because the Ba2+ ions have a smaller size and larger charge than Ba+, leading to 
higher hydration energies in solution and higher lattice energies in solids. The third ionisation energy 
(3600 kJ mol–1) is much larger than the first two and so compounds containing Ba3+ are unknown. 

4 Barium salts produce a pale green colour (sometimes described as apple green) when they 
are placed in a flame. 

5 A liquid containing a suspension of barium sulfate is given to some patients before they are X-
rayed in order to examine the upper part of their gastrointestinal tract or gut (i.e. the oesophagus, 
stomach and small intestine). A ‘barium meal’ is used to examine the stomach, a ‘barium swallow’ 
looks at the passage of mouthfuls of the liquid as they pass down the oesophagus. The barium sulfate 
sticks to the lining of the gut and being opaque to X-rays provides a contrast agent to allow the internal 
contours of the gut to be examined for abnormalities (such as ulcers or tumours). Barium sulfate is 
insoluble and is not absorbed from the gut, passing safely out of the body in the faeces, so there is no 
danger of being poisoned by the barium. 
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