1.

At present, there is much debate about the excessive use of carbon-based energy sources.
This has increased interest in the chemistry of hydrogen and its possible use as a fuel.

fa) (i) Hydrogen and an aqueous solution of lithium hydroxide are produced when
lithinm metal is added to water. Give the equation for this reaction. [1]

(ii) The pH of an aqueous lithium hydroxide solution at 298 K is 11-5. Calculate
the concentration, in mol dm_S., of hydroxide ions in this solution. [3]

[The ionic product of water, K_, is 1-00 x 107 mol® dm™ at 298 K]



In living systems, enzymes that enable biochemical reactions to take place can function
only within a narrow pH range. An important buffer system in human beings is the
carbonate buffer., consisting of carbonic acid and its conjugate base. the
hydrogencarbonate ion.

H,CO,(aq) == H'(aq) + HCO, (aq)

(K, for carbonic acid = 43 x 107 mol dm™ at body temperature)

(a) Write an expression for the dissociation constant, K. for the acid. [1]
(b) Define the term pH. [1]
(c) Calculate the pH of blood in a person, given that at body temperature: [3]

[H,CO,] = 1-85 x 10 mol dm™ [HCO,] = 2:09 x 10 "mol dm™

(d) State the purpose of a buffer solution. [1]

(e) Explain how an aqueous solution of ethanoic acid and sodium ethanoate can act as a
buffer solution when a small amount of acid or alkali is separately added to it. [3]
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fa) Ethanoic acid, CH,;COOH. is a weak acid.

(b)

(1) Explain the meanings of weak and acid in this context. 2]

(it)  Write an expression for the acid dissociation constant, K, for ethanoic acid.

[1]

A solution containing a mixture of ethanoic acid and sodium ethanoate trihydrate
behaves as a buffer. The graph opposite can be used to determine the masses of
ethanoic acid (CH;COOH) and sodium ethanoate trihydrate (CH,COONa.3H,0),
which, when made up together to 1 dm” solution, give a buffer with a desired pH.

(i) From the graph, determine the masses of ethanoic acid and sodium ethanoate
trihydrate which give a pH of 4-0 when dissolved in 1 dm” solution. [1]

Mass ethanoic acd g

Mass sodium ethanoate trihydrate ... g









