6

The Periodic Table of Elements

Ethene, C,H,, is the first member of a family of similar compounds which contains the alkene
functional group.

(a) State the term for a family of similar compounds which contain the same functional group.

(b) Determine the difference in relative molecular mass between C,H, and the next member in
this family of similar compounds.

(d) C,H, reacts with steam to form ethanol.
C,H,(9) + H,0(g) == C,H;0H(g) AH = —45kJ/mol

The process happens in a closed system and the reaction reaches an equilibrium.
The conditions for this process are 300 °C and 60 atm pressure. H;PO, is used as a catalyst.

(i) Complete Table 6.1 to show the effect, if any, on the concentration of C,H,(g) when the
following changes to the conditions are applied.

Only use the words increases, decreases or no change.

Table 6.1

effect on the concentration of C,H,(g)

change to condition at equilibrium

temperature is decreased

some C,H;OH(g) is removed

pressure is increased

a more effective catalyst is used

[4]

(ii) Explain, in terms of collision theory, why the rate of the forward reaction increases if the
temperature increases.

Fig. 6.1

(i) Deduce the molecular formula of compound B.

(iii) Draw the structure of one repeat unit of the polymer formed when compound B
undergoes addition polymerisation.

[2]
(iv) Explain why 1 mol of compound B reacts with 2mol of sodium hydroxide, NaOH.

(v) Calculate the volume, in cm3, of 0.250mol/dm3 NaOH that reacts with 0.100mol of

compound B.
— 3
volume = ... cm? [2]
[Total: 18]
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