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Candidate 2 - commentary

Commentary on candidate evidence
Candidate 2
The evidence for this candidate has achieved the following marks for each section of this course assessment component.
Section

Mark
available

Mark
awarded

1 Abstract

1

1

2 Underlying
chemistry

3

2

Comments

An aim and findings are given, and these findings are consistent with those given in the
conclusion section. There is a conclusion for the aim to compare the two methods.
Overall the candidate has demonstrated a reasonable understanding of the underlying
chemistry of the project.
Relevant underlying chemistry includes:
♦ The structural equation of the condensation reaction has been given. This could have
been expanded to include some theory about the reaction mechanism, the role of acetic
anhydride and why it is used and instead of ethanoic acid, the role of nucleophiles and an
explanation of why it is a condensation reaction.
♦ The structure of aspirin and the functional groups present in aspirin and salicylic acid are
shown.
♦ A reasonable understanding is shown with the link between intermolecular forces and
polarity and the distance a component travels on a thin layer chromatography (TLC) plate.
There is a little confusion over what the mobile phase is in both the underlying chemistry
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and in the procedures. This could have been expanded further to relate to the actual
project.
♦ The theory of melting point analysis has been described well with the link to
intermolecular forces and the alteration in melting point temperature and the range
included.
♦ The theory of infrared (IR) spectroscopy is given in reasonable detail and with a link to
one functional group in aspirin.
The candidate included additional information that was not relevant. This irrelevant
information was not considered when awarding the marks for this section:
♦ structure and bonding in benzene – as this part of the molecule is not involved in the
synthesis, then this information is not relevant
♦ information about how ethyl acetate and cyclohexane are synthesised
♦ role of aspirin in reducing heart attacks

3 Data collection and
handling

2

a

1

The solvent used for the TLC is not stated within the procedures.
The incorrect tense has also been used on a number of occasions:
♦ ‘when the sample changes from a solid to liquid’, page 11
♦ ‘then a background is then taken’, page 11
♦ ‘which is used as a mobile phase’, page 12
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The procedure for the synthesis is clearly described in sufficient detail to be repeated and so
one mark was awarded.
1

b

0

Although the candidate has stated that a fume cupboard was used, no justification has been
given for this in terms of chemicals requiring additional safety measures and no other safety
measures with justifications have been given.

1

c

1

The candidate has carried out more than one procedure. The synthesis of aspirin melting
point analysis, IR and TLC have all been described and the data recorded.

1

d

1

Synthesis by both methods have been duplicated.
Duplicates have not been carried out for the melting point and TLC analysis of each
synthesised product but as the entire procedure was duplicated this was not necessary.
There is no requirement to duplicate IR analysis.

1

e

1

The apparatus and method used is appropriate to achieve the required level of accuracy. The
candidate has used a 2 decimal place balance and this is of sufficient accuracy for their
procedure. They have used measuring cylinders for measuring acetic anhydride and as this
reactant is in excess, this is of sufficient accuracy for their procedure.

1

f

0

The raw data has been recorded for synthesis, melting point, IR and TLC analysis for both
samples from method 1. IR spectra have not been included for the two method 2 samples and
so this mark cannot be awarded.
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1

g

1

The numerical data has been presented appropriately with the correct number of decimal
places for the equipment being used. Appropriate units are used throughout. Tables have
appropriate headings and units.

1

h

1

Three citations are given in the body of the report and listed again at the end of the report.

4

a

3

The data analysis section is marked holistically.
The candidate has carried out % yield calculations, Rf calculations and interpreted IR spectra,
and so the analysis is of an appropriate level of demand.
There is a slight error in the theoretical yield (this should be 6·52g not 6·51g – this is not a
rounding error), while this is very slight (the final value should be 66·7% not 66·8%), this
impacts on all four final % yield values, however this was regarded as being a small error in
the final calculated value.
Rf values have been calculated for all of the samples.
IR spectra have been interpreted by assigning the major peaks on one of the spectra. A table
of peaks and bonds identified has been given. The size of the spectra makes checking the
wavenumbers difficult, and so full size spectra should have been given. The spectra label %T
is not appropriate, this should be % Transmission.
The candidate has also compared spectra of their samples with a library spectrum of an
aspirin sample from Aldrich and has made comments on the similarity of the peaks. The
candidate has confused the % match value on the spectra as a determination of the sample
purity. For example, method 1 sample 1 has a ‘purity’ match of 89.41%. This in fact is only a
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statement that the two spectra match by 89.41% in terms of peak pattern. As the likely
impurities would be unreacted salicylic acid, a large number of peaks would be common to
both and would not show as a non-match when the two spectra are compared.

1

b

1

Final % yield values are given to three significant figures and this is correct from the raw data
recorded. The Rf values are also given to the correct number of significant figures.

5 Conclusion

1

1

The aim was to synthesise aspirin by two methods and to compare the percentage yields and
melting points of the two methods. The list of percentage yields and melting points of the two
different methods is sufficient (in this case) to conclude the aim to compare the percentage
yields and melting points.

6 Analysis

1

1

A comparison has been made between the synthesised aspirin IR spectra with Aldrich aspirin
and the melting point data has been compared to the literature melting point value.

7 Evaluation

4

3

The following are valid evaluative statements with justification.
♦ Statement: ‘it is anticipated that the 40.1% yield may not be accurate as may contain
many impurities’
Justification: ‘it was found that the melting point was significantly lower than expected’
♦ Statement: ‘the mixture was being heated for too long or at a too powerful setting’
Justification: ‘As a result of this when the mixture was added to a conical flask containing
water, stage 8, an oil formed.’
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♦ Statement: ‘This may of lead to a decrease in the percentage yield as it will decrease the
total final mass of product.’
Justification: ‘The reaction may not have gone to completion and so not all of the salicylic
acid reacted to become aspirin.’
And
‘not completely all of the product was transferred from the water pump filter to the conical
flask or watch glass’

In addition the following statements and justifications have been given but the evaluative
statements and / or the justifications are not valid.
♦ Statement: ‘another TLC could have been setup of the method 1 sample 1 and the first
sample of method 2 along 2-hydroxybenzoic acid and ethanoic anhydride to see if the
impurity was some of the reactants that had not reacted fully.’
Justification: ‘to see if the impurity was some of the reactants that had not reacted fully.’
This statement is not valid as the spots in the method 1 sample 1 and method 2 sample 1
do not have the same Rf value.
As the aim was to synthesise aspirin – the TLC should have been carried out using a pure
aspirin sample as a reference for comparison.
♦ Statement: ‘In the first TLC there was an impurity found in method 1 sample 1.’
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Justification: ‘There was no impurity in the second TLC meaning that there may have also
been a contamination or error with the first TLC.’
This justification is not valid as the candidate has already suggested the impurity matched
sample 1 of method 2 and so this impurity is clearly present in the second TLC as well. As
there is no pure aspirin reference the candidate cannot know which spot is likely to be
aspirin and which is an impurity/contamination.
♦ Statement: ‘The yield of the final product could have been increased by scratching the
sides of the conical flask to encourage crystallisation.’
Justification: ‘This would have allowed the crystals to form quicker and therefore minimise
the time that they were left in the lab where possible contamination may have occurred.’
This statement is not valid as scratching the side would not increase the yield of the final
product obtained.
♦ Statement: ‘method 2 produced a purer aspirin product’
Justification: ‘results for method 2 duplicate sample had the highest infrared purity match
of 91.34%’
This statement is not valid as the melting point data does not support this.
♦ Statement: ‘signifying that the samples produced all have a strong match to aspirin.’

SQA | www.understandingstandards.org.uk

7 of 8

Advanced Higher Chemistry

Section

Project 2019

Mark
available

Mark
awarded

Candidate 2 - commentary

Comments
Justification: ‘These peaks found in the synthesised aspirin are also found in the pure
aspirin’
The peaks identified include peaks that would also be present in salicylic acid and so this
statement is not valid.

8 Structure

1

1

Total

25

19
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