SYNOPTIC AS QUESTIONS
1.

(a)
Hydrogen chloride is readily prepared in the laboratory by the reaction of NaCl with concentrated sulphuric acid.  Any attempt to prepare hydrogen bromide by a similar route, however, results in the formation of a mixture of products.

(i)
Write an equation for the reaction between NaCl and concentrated sulphuric acid.

(2)

(ii)
Describe one observation you would make when concentrated sulphuric acid reacts with NaBr which you would not see when NaCl is used.  State the role of the sulphuric acid in its reaction with NaBr.  Account for the difference in behaviour of the halide ions in these reactions.

(5)

 (b)
Some ethanol is made by the fermentation of sugars, but most of it is now produced by the hydration of ethene.

C2H4(g) + H2O(g) [image: image1.wmf] C2H5OH(g)
H = –46 kJ mol–1

Predict, qualitatively, the pressure and temperature needed for a high yield of product and explain your choice.

(4)

2.
Aluminium and zinc are metals produced on a large scale. Both metals are too reactive to occurnaturally as elements and each may be obtained by the electrolysis of a compound obtained from its ore. One of them can also be obtained by carbon reduction of its oxide.

(a)
The extraction of aluminium from its oxide involves the use of molten cryolite and electrolysis. One material used for the electrodes is graphite.

(i)
Write an equation for each of the electrode reactions.

(2)

(ii)
State the purpose of the cryolite.

(1)

(iii)
Explain, with the help of an equation, why the anodes have to be replaced regularly.

(2)

(b)
The most important ore of zinc consists mostly of zinc sulphide, which is roasted in air to form zinc oxide. Write the equation for this reaction.

(2)

3.

(a)
(i)
An aqueous solution contains either chloride, or bromide, or iodide ions.
Describe how you would identify the halide ion present.

(ii)
A different aqueous solution contains a mixture of chloride and iodide ions.
Describe how you would confirm the presence of both of these halide ions in the solution.

(11)

(b)
Sulphur and oxygen form many different compounds and anions. Some of these are illustrated in the following sequence of conversions.
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Draw diagrams to illustrate the shape of, and bonding in, each of the sulphur-oxygen species, V, W, X and Y, and give the oxidation state for each type of sulphur atom in every case.

(8)


(c)
Describe, by giving reagents, essential conditions and equations, how iron and titanium are extracted industrially from their oxides.

(9)

(d)



(i)
A 2.05 g sample of a gaseous hydrogen halide was found to occupy a volume of 1250 cm3 at a pressure of 50.6 kPa and a temperature of 300 K.  Use the ideal gas equation to help you to identify this hydrogen halide.

(ii)
Indicate how you could confirm the identity of this hydrogen halide gas using chemical tests only.


[If you cannot identify the hydrogen halide from the information given in part (i), you may assume, for part (ii), that it is hydrogen chloride.]

(9)

