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Simple distillation can be used to separate mixtures of liquids.

A scientist is using simple distillation to separate a mixture alcohols.

Look at the table. It shows the boiling points of three alcohols.

)

(b)

Alcohol Bmhggaomt
Methanol 65
Ethanol 78
Propanol 97

(i)

(i)

(iii)

(iv)

Which alcohol will be distilled first?

Tick (V') one box.

Methanol v/

Ethanol

Propanol

Because i+ Whas Hhe lowest -
boling poyt

Simple distillation uses evaporation and condensation to separate mixtures.

Explain your answer.

evaporation
ethanol () e——————= ethanol (g)

condensation

Describe the change in the arrangement of particles as substances evaporate. [1]
Particls become more furdher from
eacwh otwer and diSwbutred (‘mw
Describe the change in the movement of particles as substances evaporate. [1]
The porhicl-s w™ove randowmly fasier

The scientist wants to improve the separation of the mixture of alcohols.
frachonal distladion — ithes glass
Suggest a piece of equipment he could use. beads whwich alcohol vapours con
condunse and evaporade repecdedly

Explain how this will improve the separation of the mixture of alcohols. YWM\S dis‘ﬁ“mq
Ethanol can be used as a biofuel. The combustion of ethanol is an exothermic
reaction.

Explain why combustion is an exothermic reaction.

Use ideas about bond breaking and bond making in your answer.

becamse enargy releosed by forming new bonds
is greoder than Hha enargy 1o lbrealc
the onginal bonds.

[1]
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(c) (i) Methanol is another biofuel that can be used in combustion reactions.

CH30OH + 20, —» CO,; + 2H,0

Look at the table. It shows some bond energies.

H -
Bond energy | 0= O
Bond (k3 /mol) h-C-0-H T D=0
\
C-H 413 H
0=0 498 \|/
C=0 805
O-H 464

Calculate the energy transferred to break all the bonds in the reactants.
413x3+ IS + 464 + 498x 2 = 3057
Energy transferred = ................. 0SF . kd/mol [2]

(i)  Calculate the energy transferred when all the bonds form in the products.

gOSX2L + 4b64Xx2 = 253%
Energy transferred = ............. 2338 .................... kJ/mol [2]

(iii) Use your answers to parts (i) and (ii) to calculate the energy change for this
reaction.

~3083 t2538 =-S19
Energy change = ........... -S\9. kJ/mol [1]

Total Marks for Question Set 6: 12
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