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SECTION A

Answer all the questions in the spaces provided.

1. Biodiesel makes use of plants’ ability to fix atmospheric carbon by photosynthesis.
Many companies and individuals are now using biodiesel as a fuel in order to reduce
their carbon footprint. Biodiesel can be synthesized from vegetable oil according to the
following reaction.
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4 M=294.55
vegetable oil methanol glycerol 1odiesel
(a) Identify the organic functional group present in b(gl vegetable oil and bjpdiesel. TEL
M’ ]
A ester  p-g-é- |
(b) For part of her extended essay investigation into the efficiencyd of the process,
a student reacted a pure sample of a vegetable oil (wherg yith methanol.
The raw data recorded for the reaction is below.
— MVI&SLS Mass of o1l =1013.0¢g
S —————
["70/ - Mass of methanol = 200.0¢g
7 Mass of sodium hydroxide =  35¢g
Mass of biodiesel produced = 811.0 g

The(fclatve molecular masg)of the oil used by the student is 885.6. Calculate the amount
(in moles) of the oil and the methanol used, and hence the amount (in moles) of excess

methanol use
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(Question | continued)
(¢) The reversible arrows in the equation indicate that the production of biodiesel is an

equilibrium process.

(1)  State what is meant by the term dynamic equilibrium.

Lokt Sovwvenrd and peverse ﬁe‘*d"”!;! /1]
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(11) Using the abbreviations |vegetable oil]|, [methanol], [glycerol] and [biodiesel|
deduce the equilibrium constant expression (K ) for this reaction. /1]
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(111)  Suggest a reason why excess methanol 1s used in this process. /1]
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(1v) State and explain the effect that the addition of the sodium hydroxide catalyst will
have on the position of equilibrium. /2

TH Vi have o effect=; 077
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(d)  The reactants had to be stirred vigorously because they formed two distinct layers in the
reaction vessel. Explain why they form two distinct layers and why stirring increases the

[2]

rate of reaction. :
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(This question continues on the following page)
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(Question I continued)

(e) Calculate the percentage ﬂlie_ld of biodieszl o:}ained in this ap?r;S?ss. Bl
/./a*ﬁo/o,‘/ 3/"‘/ 240, )PN/’ .SIJ= 0/
..................... X//"O/"'/x/"'°/4‘/g(7

% %'g/c/:/i///}gg : X/00:L79' {7% ................

()  Whenbiodiesel is combusted it produces carbon dioxide. Explain why the use of biodiesel

as a fuel does not significantly contribute to global warming. [1]
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