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Rate equation is an equation that rel ates the reaction rate to the concentrations of the reactants.
Order of areaction with respect to areactant refers to the power to which the concentration of the
reactant is raised in arate equation. The overall order of reaction is the sum of all the powersto
which the concentrations of the reactants are raised in the rate equation.

Rate constant is a constant of proportionality between the reaction rate and the concentrations of
reactants that appear in the rate equation.

Hence, for thereaction A + B 0 - C, if therateisfirst order with respect to A and B, then the rate
equation is Rate = K[A][B]. Overall order of reactionis 1+ 1 =2 and rate constant = k.
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(b) (i) GraphA: [ethyl ethanoate] against time with [HCI] = 0.1 mol dm™
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Graph B: [ethyl ethanoate] against time with [HCI] = 0.2 mol dm™®
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(i) Fromgraph A, it is seen that the half-life is a constant. Hence, the rate of reaction isfirst
order with respect to ethyl ethanoate.
Since HCl isacatalyst, [HCI] is a constant.
Let the order of reaction with respect to HCI be a.
Hence, the rate equation is Rate = k[ethyl ethanoate][HCI]®.
For the first experiment,
Initial rate, Ri1 = k[0.200][0.1]% = slope of graph A at t =0 min
=1.9x 10 mol dm>min™*
For the second experiment,
Initial rate, R;2 = k[0.200][0.2]* = slope of graph B at t = 0 min
=3.8x 10 mol dm>min™*
a -3
R1 : 0.1 =1.9><10_ —a=1
R2 02° 38x107°
(iii) Rate equation: Rate = k[ethyl ethanoate][HCI]

N2 _ N2 _ 4195 min®
t,,[HC]] ~ 62x0.1

Rate constant, k =

(c) Waterisused asasolvent , so its concentration is very high and remains approximately constant as
the reaction proceeds.
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