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(a) The lattice energies of three ionic compounds are given.
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Use the data in the table to est approximate values for the lattice energies of

magnesium oxide and barium
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e reaction between BaO and H,0.



(i) State and explain how the solubilities of the hydroxides of the Group 2 elements vary
down the group.
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(c) Use the following data and relevant data from the Data Booklet to calculate a value for the
lattice energy of magnesium fluoride, MgF,(s).

You might find it helpful to construct an energy cycle. o
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electron affinity of F(g) = —348kJmol-’ (
enthalpy change of atomisation of Mg(s) = +147kJmol™' ;A \entSchon
enthalpy change of formation of MgF,(s) =—-1102kJmol’ 0"
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(a) Complete the electronic configuration of an isolated gaseous nickel(1) ion, Ni**.
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(b) Expitain the origin of colour in transition element complexes.
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(c) Hexaaquanickel(ll) ions are green. They @green precipitate with hydroxide ions, OH-, in

equilibrium 1 and a blue complex with 1a, NH,, in equilibrium 2.

equilibrium 1 [Ni(H,O)J*" + = Ni(OH), + 6H,0
green ppt.

equilibrium 2 [Ni % 6NH, = [Ni(NH,)J** + 6H.0

’, blue
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Use Le Chételier ciple to suggest explanations for the following observations.

(i) Explain why when aqueous NH, is added dropwise to [Ni(H,O).J** a green precipitate is

formed.
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(i) Explain why when a large excess of aqueous NH: is added to [Ni(H,O).]**, the green
precipitate dissolves and a blue solution is formed.
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(d) The complex ion [NiBr,(CN),J*- shows sterecisomerism.

Draw diagrams to show the two isomers of [NiBr,(CN),]*". Name the type of sterecisomerism.
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(b) Use the following data and relevant data from the Data Booklet to calculate a value for the
enthalpy change of formation of zinc bromide, ZnBr,(s).

You might find it helpful to construct an energy cycle.

electron affinity of Br(g) =-325kJmol~’
enthalpy change of atomisation of Zn(s) = +131kJmol™’
enthalpy change of vaporisation of Bry(l) = +31kJmol™'
lattice energy of ZnBr,(s) —2678kJmal '
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(c) The lattice energies of ZnBr,, ZnCl, and ZnO are shown.

compound lattice energy/kJmol-’

ZnBr, -2678
znCl, -2734
Zn0O -3971

(i) Explain why there is a difference between the lattice energies of ZnBr, and ZnCl.,.
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(ii) Explain why there is a difference between the lattice energies of ZnCi, and ZnO.
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