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Answers to Student Book text questions





2    a   The smaller the ionic radius the more tightly the electrons are held and so the less


reactive the ion will be as more energy is needed to remove an electron. On the other hand if the ion needs to gain an electron, the smaller the ionic radius the more easily another electron will be attracted. Larger ionic radius – electrons lost more easily, gained less easily.


b   The ionic radii of the ions determine the coordination number. This ultimately affects the resulting crystal structure of the lattice.
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1    Details of several different types of evidence, eg: physical properties of ionic compounds; conducting electricity when molten or in solution but not as solids (cf metals, covalent compounds); shattering when hit (cf metals, covalent compounds); electrolysis – separation of charged particles; electron density maps.





2    Sodium ions are A, chloride ions are B (Cl–  0.14 x 10–9  m, Na+  0.9 x 10–10  m).


Distance between ions in lattice 0.21 x 10–9  m.
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The ionisation energy of an atom reflects the ease with which an atom will lose or


gain an electron. A low ionisation energy suggests that an atom will lose an electron easily to form a positive ion. A very high ionisation energy either reflects a stable configuration, which means that the atom is unlikely to form an ionic bond, or that the electrons are held very tightly and therefore further electrons will be attracted to form a negative ion.
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Lattice energy (enthalpy) is negative and relates to forming the bonds in a lattice.





Bond enthalpy is positive and relates to breaking covelent bonds.
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Ionic radius – the bigger the ionic radius, the less negative the lattice energy because


the oppositely charged ions attract less strongly.





Ion charge – the higher the charge, the more negative the lattice energy because the ions attract ions of opposite charge more strongly.
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The theoretical lattice energy for silver halides is less negative than the lattice energy


measured using Born–Haber cycles, and the difference becomes more marked passing down the group. The difference in the electronegativity of the ions in the lattice structures is much smaller in the silver halides than in the sodium halides. As a result, the bonds are less strongly ionic than might be expected by theoretical calculation because they have a degree of covalent character. This tendency increases as you


move down the group and the halide ions get bigger – which is why the difference between the theoretical and the Born–Haber values gets bigger down the group.


a   +121 kJ mol–1 b   643 kJ mol–1 c    +4889 kJ mol–1
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