C. Y. Yeung (AL Chemistry)

F6 AL Chemistry (Tutorial 18a)

~ Suggested Solution ~
1.
The below diagram shows the boiling point-composition curves for a mixture of two liquids, A and B.

(a)
Which liquid, A or B, is the more volatile component of the mixture? Explain your answer.


Since liquid B has a lower boiling point than liquid A, liquid B is the more volatile component of the mixture.

(b)
Identify the liquid composition curve and the vapour composition curve.


X is the vapour-composition curve, whereas Y is the liquid-composition curve.

(c)
What does the line PQ show?


Line PQ is the “tie-line” which shows the compositions of liquid (A = 0.86, B = 0.14) and vapour ('A = 0.60, 'B = 0.40) in equilibrium at the specific temperature (980C).

(d)
Explain the deviation shown in the above diagram in terms of intermolecular attractions between A and B.


The vapour pressure is a bit higher than expected (predicted by Raoult’s Law), because the intermolecular attraction between A and B are weaker than the average intermolecular forces A-A and B-B.  As a result, more molecules are allowed to escape than in an ideal mixture.

(e)
If a mixture R with a mole fraction of B = 0.2 is distilled, at what temperature will the liquid boil? What will be the vapour composition at this temperature?


It will boil at 950C and it will give a vapour mixture with composition 'A = 'B = 0.50.

(f)
If the condensed liquid in (e) is redistilled, at what temperature will it boil? What will be the vapour composition at this temperature?


The vapour mixture containing 'B = 0.50 condensed to form a distillate (liquid) with B = 0.50. This distillate can be redistilled at 850C, and give a vapour mixture with composition 'A = 0.16, 'B = 0.84.

(g)
Predict, from the diagram above, the minimum number of distillation of R required to produce a distillate containing at least 90% of component B.


Three distillations are required.
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