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SECTION 7 
 
 
Writing PPA Reports 
 
Introduction 
 
For each of the Prescribed Practical Activities (PPAs) you will be provided 
with: 
 
• a student guide, which contains advice on preparing for and carrying out 

the PPA 
• a student instructions sheet, which includes a brief introduction to the 

PPA, a list of requirements (equipment and chemicals), the hazards and 
control measures associated with the chemicals used and a detailed 
experimental procedure. 

 
Once the practical work has been completed, a report on the PPA should be 
written.  As far as internal assessment is concerned, it is important to 
remember that a report on only one PPA from each of the three theory units is 
required as evidence of achievement of Outcome 3.  In the external 
examination, however, approximately six marks are allocated to questions on 
the PPAs and you will require a working knowledge of all twelve. 
 
As well as that outlined below, advice on writing a PPA report is included in 
the sheet Outcome 3: Advice to candidates.*  The student guide mentioned 
above also raises specific points about the PPA – addressing these in your 
report will help you meet the performance criteria on which you will be 
assessed. 
 
It is not necessary that reports be word-processed – hand-written accounts  
are equally acceptable.  You should head the report with your name and  
the date on which the PPA was carried out. 
 
Your report must be titled and this can be copied directly from the  
student instructions sheet.  The rest of the report should be sub-divided  
into four main sections – Introduction, Procedure, Results and  
Discussion – and written in the past tense and in your own words.  The 
 
 
 

*  The Outcome 3: Advice to candidates sheet can be found in section 5 of the first NAB 
of each unit. 
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passive voice should also be used, thus: 
 
‘25.0 cm3 of the sodium hydroxide solution was pipetted into a conical flask’ 
 
rather than the imperative: 
 
‘Pipette 25.0 cm3 of the sodium hydroxide solution into a conical flask’ 
 
or the personal voice: 
 
‘I pipetted 25.0 cm3 of the sodium hydroxide solution into a conical flask’. 
 
The purpose of the Introduction is to set the scene and this should be done in 
general terms.  It will start with a clear statement of the aim of the 
experiment and should include a brief description of how the aim is to be 
achieved along with the relevant background theory.  It is in this section of 
the report that equations for any reactions involved in the experiment should 
be presented. 
 
The Procedure should contain a succinct account of how the experiment was 
carried out.  It should be much briefer than the exhaustive instructions given 
in the student instructions sheet – the detail should be such that anyone 
reading your report would know what you did rather than be able to repeat the 
experiment exactly.*  There is no need to list the requirements of the 
experiment and the Procedure should be presented as a paragraph of prose 
rather than a numbered list of procedural points. 

 
When describing techniques or apparatus, you should bear in mind that a 
well-labelled diagram can convey far more than several paragraphs of prose.  
For example, in preparing benzoic acid from ethyl benzoate, a mixture of 
ethyl benzoate and sodium hydroxide solution is heated under reflux.  Rather 
than describe the assembled apparatus in words it is far better to provide a 
diagram such as that illustrated in Figure 26. 
 
 
 
 
 
 
 

*  This is in contrast to the Investigation report where procedural details must be sufficient 
to allow the investigation to be repeated. 
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Figure 26 
 

 
 
You need not attempt an elaborate drawing to convey the three-dimensional 
aspect of the assembled apparatus.  Keep it simple and draw a sectional line 
diagram.  Imagine the apparatus sliced right through the middle and what you 
draw are the cut edges.  You’ll notice that supporting equipment, such as 
clamps etc., are not drawn – they clutter the diagram and detract from its 
purpose.  Neither is it necessary to label the individual items of equipment – 
it is obvious in Figure 26 that a condenser and a round-bottomed flask are 
being used.  Chemicals, however, are treated differently.  It would not be 
apparent from the diagram which chemicals had been used unless they were 
clearly labelled.  It is not conventional to draw heating devices such as 
Bunsen burners and heating mantles.  Instead, draw a couple of arrows to the 
point of heating and write the word ‘heat’ below them. 
 
In the Procedure it is appropriate to include certain observations, e.g. 
indicator colour changes, and to make comment on important aspects of 
safety. 
 
In the Results section it is vital that you include all raw data as well as 
processed  or derived data.  By raw data we mean the readings you actually 
record during the course of the experiment.  For example, in titrations, the 
raw data are the burette readings and the titre volumes are processed data. 
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The style and layout of the Results section will depend on the nature of the 
experiment but where appropriate raw and processed data should be presented 
in tabular form.  Tables should be suitably headed and units must be 
specified. 
 
Results may also be presented in graphical form as long as tables of raw 
and/or processed data support the graphs.  In other words, a graph on its own 
is not sufficient – the data from which it has been derived must also be 
presented.  In drawing a graph, make sure that: 
 
• scales are chosen so that the plotted points are widely spread 
• each axis is labelled with the name of the quantity and the unit 
• data are plotted accurately 
• a best-fit straight line or curve is drawn – not a zig-zag. 
 
Care must be taken with significant figures in presenting and processing data.  
In calculations, for example, it is appropriate that intermediate results carry 
one or two extra digits beyond the last significant one, but the raw data and 
final result should be quoted with the correct number of significant figures. 
 
It is in the Results  section that any uncertainty calculations you choose to do 
should be presented. 
 
The final section of the report, the Discussion, allows you to demonstrate 
your skills of critical awareness.  It should begin with a conclusion, which 
must relate back to the aim of the experiment and must be based solely on 
your findings. 
 
The Discussion should also contain an evaluation  of the results and the 
procedures.  Points to be considered here might include: 
 
• comparing your result with theory or some accepted value and making 

comment on the accuracy 
• comparing duplicate results and commenting on the precision 
• identifying sources of error 
• discussing the limitations of the equipment and the procedures and 

suggesting possible improvements 
• explaining unexpected results or behaviour. 
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Exemplar materials 
 
In the pages that follow, a student guide and a student instructions sheet for 
two exemplar PPAs, Preparation of ethyl ethanoate and Determination of the 
percentage calcium carbonate in marble, are presented along with an 
exemplar report on each one. 
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EXEMPLAR
1

ADVANCED
HIGHER

CHEMISTRY
Preparation of ethyl ethanoate

 
 

- STUDENT GUIDE - 
 

Preparing for the PPA 
 
The outcome of a PPA is largely dependent on your initial preparation.  For 
success, this preparation must be thorough and detailed. 
 
You should read through the student instructions sheet for the PPA and be 
clear about the following points: 
• the aim(s) of the experiment 
• how the aim(s) is to be achieved 
• the procedural details of the experiment 
• the measurements/observation to be made 
• how the measurements/observations will be recorded 
• the safety measures associated with the experiment. 
 
It is also important to be aware of how long it will take to carry out the 
experiment and to plan your time accordingly. 
 
If you are working as a group, decide how the PPA will be managed by 
allocating tasks to each member.  It is vital that you play an active part in 
preparing for the PPA. 
 
Carrying out the PPA 
 
You should carry out the experiment safely and efficiently according to the 
procedural details outlined in the student instructions sheet.  If you are 
working as a group, it is important that you take an active role in carrying out 
the experiment. 
 
Writing a report on the PPA 
 
You should write a report on the experiment paying attention to relevant 
points outlined in the sheet Outcome 3: Advice to candidates. 
 
In your report you may also wish to address the following points: 
(a)  In the Introduction you could: 

• write the equation for the reaction taking place between ethanol and 
ethanoic acid 

• identify the type of reaction that takes place. 
(b)  In the Procedure section you could: 

• draw labelled diagrams of the assembled apparatus used for 
refluxing and for the initial distillation 

• explain why the crude product is treated with sodium carbonate 
solution. 

(c)  In the Discussion section you could: 
• offer reasons for the fact that the yield of ethyl ethanoate is less than 

100%. 
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EXEMPLAR
1

ADVANCED
HIGHER

CHEMISTRY
Preparation of ethyl ethanoate

 
 

- STUDENT INSTRUCTIONS - 
 
Introduction 
The ester ethyl ethanoate can be prepared by reaction between ethanol and 
ethanoic acid in the presence of concentrated sulphuric acid as catalyst.  It can 
be separated from the reaction mixture by distillation and after purification it 
can be weighed and the percentage yield found. 
 
Requirements 
100 cm3 round-bottomed flasks ethanol 
cork ring ethanoic acid 
condenser concentrated sulphuric acid 
still head 2 mol l– 1 sodium carbonate 
receiver adapter anhydrous calcium chloride 
thermometer anti-bumping granules 
balance (accurate to 0.01 g)  
heating mantle  
100 cm3 separating funnel  
clamp stands and clamps  
50 cm3 measuring cylinder  
10 cm3 measuring cylinder 
100 cm3 conical flasks  
100 cm3 beaker 
dropper 
glass stirring rod 
  
Hazcon 
Wear eye protection and if any chemical splashes on your skin wash it off 
immediately. 
Ethanol is volatile, highly flammable, irritating to the eyes and intoxicating if 
inhaled or ingested. 
Ethanoic acid  is corrosive and flammable and the vapour is severely irritating 
to the eyes and skin.  It causes severe burns.  Wear gloves. 
Concentrated sulphuric acid  is very corrosive to all body tissue, causing 
severe burns.  Wear goggles and gloves. 
2 mol l– 1 sodium carbonate is irritating to the eyes. 
Anhydrous calcium chloride irritates the eyes and skin.  Wear gloves. 
Ethyl ethanoate is highly flammable and is irritating to the eyes.  It is 
volatile and can irritate the respiratory system. 
 
Procedure 
1. Weigh a 100 cm3 round-bottomed flask supported on a cork ring.  To the 

flask, add about 20 g of ethanoic acid and reweigh the flask and its 
contents. 

2. To the ethanoic acid, slowly add about 30 cm3 of ethanol while swirling 
the flask. 

3. Add dropwise to the mixture approximately 5 cm3 of concentrated 
sulphuric acid.  Take care to swirl the contents of the flask during the 
addition of the acid. 
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4. Add a few anti-bumping granules to the reaction mixture and set up the 
apparatus for refluxing.  Reflux for about 10 minutes. 

5. Allow the apparatus to cool before rearranging it for distillation.  Distil 
off about two-thirds of the reaction mixture into a 100 cm3 conical 
flask. 

6. Wash the distillation apparatus and leave it to dry. 
7. Pour the distillate into the separating funnel and add approximately 20 

cm3 of sodium carbonate solution.  Stopper the funnel and shake the 
mixture carefully, opening the tap at frequent intervals to release the 
pressure. 

8. Allow the two layers to separate and run off the lower aqueous layer 
and discard it.  

9. Add about 20 g of anhydrous calcium chloride to approximately  
 20 cm3 of deionised water in a beaker and stir the mixture until the solid 

dissolves. 
10. Add this calcium chloride solution to the separating funnel containing 

the crude ethyl ethanoate and shake the mixture vigorously.  This 
removes any ethanol present in the ethyl ethanoate. 

11. Allow the mixture to separate and run off the lower aqueous layer and 
discard it. 

12. Run the top layer into a conical flask and add a few granules of 
anhydrous calcium chloride. 

13. Stopper the flask and set it aside for about 20 minutes, shaking it from 
time to time. 

14. Decant the ethyl ethanoate into a dry 100 cm3 round-bottomed flask and 
add a few anti-bumping granules. 

15. Set up the apparatus for distillation and distil the ester very slowly, 
collecting the liquid that comes over between 74 and 79°C in a pre-
weighed conical flask. 

16. Weigh the flask and product. 
17. Calculate the percentage yield of ethyl ethanoate. 
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Exemplar 1 Report  
 
I O Dean 10.05.01 
 
Preparation of ethyl ethanoate 
 
Introduction 
 
The aim of the experiment was to prepare a pure sample of ethyl ethanoate 
from ethanol and ethanoic acid and determine the percentage yield.  In the 
presence of concentrated sulphuric acid as catalyst, ethanol and ethanoic acid 
undergo a condensation reaction to form the ester, ethyl ethanoate: 
 

 
 
Procedure 
 
A sample of ethanoic acid of known mass was heated under reflux with 
ethanol and a little concentrated sulphuric acid. 
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After allowing the apparatus to cool it was rearranged for distillation: 
 

 
 
The crude distillate was treated with sodium carbonate solution (to remove 
acid impurities), with calcium chloride solution (to remove any remaining 
ethanol) and dried over anhydrous calcium chloride.  A pure sample of the 
ester was obtained by distillation and then weighed. 
 
Results 
 

Mass of round-bottomed flask/g 30.62 
Mass of round-bottomed flask plus ethanoic acid/g 51.23 
Mass of ethanoic acid/g 20.61 
 
Mass of conical flask/g 45.28 
Mass of conical flask plus ethyl ethanoate/g 66.15 
Mass of ethyl ethanoate/g 20.87 

 
The ethyl ethanoate prepared was a colourless liquid with a boiling point of 
74–79°C and it had the characteristic ‘fruity’ smell of an ester. 
 
From the balanced equation: 
 
 1 mol ethanoic acid  →  1 mol ethyl ethanoate 
 
  60.0 g 88.0 g 
 

  20.61 g 20.61
88.0  

60.0
!  

 
   =  30.23 g 
 

Percentage yield of ethyl ethanoate 20.61
  100

60.0
!  

 
   =  69.0% 
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Discussion 
 
A sample of ethyl ethanoate with a boiling point of 74–79°C was successfully 
prepared from ethanol and ethanoic acid.  The yield was  
69%. 
 
The yield fell short of 100% because: 
 
• the reaction is reversible 
• product would be lost during its transfer from one container to another 
• ethyl ethanoate is volatile and appreciable quantities would be lost through 

evaporation 
• ethyl ethanoate is slightly soluble in water and during the extraction 

process some of it would remain dissolved in the sodium carbonate and 
calcium chloride solutions. 
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ADVANCED
HIGHER

CHEMISTRY
Determination of the percentage calcium carbonate in marble EXEMPLAR

2
 

 
- STUDENT GUIDE - 

 
Preparing for the PPA 
 
The outcome of a PPA is largely dependent on your initial preparation.  For 
success, this preparation must be thorough and detailed. 
 
You should read through the student instructions sheet for the PPA and be 
clear about the following points: 
• the aim(s) of the experiment 
• how the aim(s) is to be achieved 
• the procedural details of the experiment 
• the measurements/observation to be made 
• how the measurements/observations will be recorded 
• the safety measures associated with the experiment. 
 
It is also important to be aware of how long it will take to carry out the 
experiment and to plan your time accordingly. 
 
If you are working as a group, decide how the PPA will be managed by 
allocating tasks to each member.  It is vital that you play an active part in 
preparing for the PPA. 
 
Carrying out the PPA 
 
You should carry out the experiment safely and efficiently according to the 
procedural details outlined in the student instructions sheet.  If you are 
working as a group, it is important that you take an active role in carrying out 
the experiment. 
 
Writing a report on the PPA 
 
You should write a report on the experiment paying attention to relevant 
points outlined in the sheet Outcome 3: Advice to candidates. 
 
In your report you may also wish to address the following points: 
(a) The Introduction could include: 
 • an explanation of the back titration technique and why it is necessary 

in this determination 
 • equations for the reactions taking place in the determination. 
(b) In the Procedure section you could: 
 • state how you knew the reaction between the hydrochloric acid and 

marble was complete. 
(c) In the Discussion section you could: 
 • comment on whether or not the difference in your two independent 

estimates of the percentage calcium carbonate in marble is covered 
by the calculated uncertainty 

 • identify the major factor(s) contributing to the uncertainty in the 
percentage calcium carbonate in marble. 
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ADVANCED
HIGHER

CHEMISTRY
Determination of the percentage calcium carbonate in marble EXEMPLAR

2
 

 
- STUDENT INSTRUCTIONS - 

 
Introduction 
Marble is a natural form of calcium carbonate and can be determined by a 
back titration technique.  A known mass of marble is treated with a definite 
amount of hydrochloric acid and the excess acid is determined by titration 
against a standard solution of sodium hydroxide. 
 
Requirements 
250 cm3 standard flask powdered marble 
100 cm3 conical flasks ~1.0 mol l– 1 hydrochloric acid 
50 cm3 pipette ~0.10 mol l– 1 sodium hydroxide 
25 cm3 pipette bromophenol blue 
50 cm3 burette deionised water 
beakers  
weighing bottle  
balance (accurate to 0.01 g)  
pipette filler  
filter funnel  
white tile  
wash bottle  
dropper 
  
Hazcon 
Wear eye protection and if any chemical splashes on your skin wash it off 
immediately. 
1.0 mol l–1 hydrochloric acid irritates the eyes, skin and respiratory system. 
0.1 mol l–1 sodium hydroxide irritates the eyes and skin. 
 
Procedure 
Carry out the following procedure in duplicate. 

 
1. Transfer about 1.0 g of powdered marble to the weighing bottle and weigh 

the bottle and contents. 
2. Add the marble to the 250 cm3 standard flask and reweigh the weighing 

bottle. 
3. Rinse the 50 cm3 pipette with 1.0 mol l–1 hydrochloric acid and pipette  
 50 cm3 of this solution into the standard flask containing the marble. 
4. When the reaction between the marble and the acid is complete, add 

deionised water to the standard flask until the solution level is within about 
a centimetre of the graduation mark. 

5. Using a dropper, make up the solution to the graduation mark with 
deionised water. 

6. Stopper the flask and invert it several times to ensure the contents are 
thoroughly mixed. 

7. Rinse the burette, including the tip, with 0.10 mol l–1 sodium hydroxide and 
fill it with the same solution. 
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8. Rinse the 25 cm3 pipette with a little of the reaction solution from the 
standard flask and pipette 25 cm3 of it into a 100 cm3 conical flask. 

9. Add a few drops of bromophenol blue indicator to the solution in the 
conical flask and titrate to the end-point. 

10. Repeat the titrations until two concordant results are obtained. 
11. Calculate the percentage by mass of calcium carbonate in the marble 

sample using the accurate concentrations of the hydrochloric acid and 
sodium hydroxide solutions provided by your teacher/lecturer. 

12. For one of your determinations, calculate the percentage uncertainty and 
hence the absolute uncertainty in the percentage calcium carbonate in 
marble.  Your teacher/lecturer will provide you with the uncertainties in 
the concentrations of the hydrochloric acid and sodium hydroxide 
solutions. 
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Exemplar 2 Report 
 
K Ripton 11.05.01 
 
Determination of the percentage calcium carbonate in marble 
 
Introduction 
 
The aim of the experiment was to determine the percentage by mass of 
calcium carbonate in a given sample of marble. 
Since marble is insoluble in water, its calcium carbonate content cannot be 
determined by direct titration against a standard acid and so an indirect 
method, namely back titration, must be used. 
A known but excess amount of hydrochloric acid is added to a marble sample 
of accurately known mass: 
 

CaCO3(s)  +  2HCl(aq) → CO2(g) + H2O(l) + CaCl2(aq) 
 
After reaction, the amount of hydrochloric acid remaining is found by 
titrating the reaction mixture against a standard sodium hydroxide solution:  
 

HCl(aq) + NaOH(aq) → H2O(l) + NaCl(aq) 
 
The difference between the initial and excess amounts of hydrochloric acid 
allows the mass and hence the percentage by mass of calcium carbonate in the 
marble sample to be calculated. 
 
Procedure 
 
An accurately known mass of powdered marble was transferred to a standard 
flask followed by a sample of hydrochloric acid of known volume and 
concentration.  When reaction was complete, the solution was made up to the 
graduation mark with deionised water.  After thorough mixing, portions of 
the reaction solution were titrated against a standard solution of sodium 
hydroxide until concordant results were obtained.  Bromophenol blue was 
used as the indicator (yellow to blue colour change). 
 
The above procedure was repeated using a second sample of marble. 
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Results 
 
  Determination 1 Determination 2 

Mass of weighing bottle + 
marble/g 16.54 16.51 
Mass of weighing bottle/g 15.46 15.47 
Mass of marble/g 1.08 1.04 
 
Concentration of HCl/mol l– 1 0.987 0.987 
Volume of HCl/cm3 50.0 50.0 
   
Volume of reaction solution/cm3 250.0 250.0 
Pipetted volume of reaction  
solution/cm3 25.0 25.0 
Concentration of NaOH/mol l– 1 0.1018 0.1018 
Burette readings/cm3 Final 28.9  29.5 29.9  29.4 
  Initial 1.8  2.4 1.3  0.7 
Titre volume of NaOH/cm3  27.1  27.1 28.6  28.7 
Mean titre volume of NaOH/cm3 27.1 28.65 

 
Initial moles of HCl 0.987 × 0.0500 0.987 × 0.0500 
  = 0.04935 = 0.04935 
Moles of NaOH 0.1018 × 0.0271 0.1018 × 0.02865 
  = 0.002759 = 0.002917 
Moles of HCl left in 25.0 cm3 of  
reaction solution 0.002759 0.002917 
Moles of HCl left in 250 cm3 of  0.002759 × 10 0.002917 × 10  
reaction solution = 0.02759 = 0.02917 
Moles of HCl reacting with CaCO3 0.04935 – 0.02759 0.04935 – 0.02917 
  = 0.02176 = 0.02018 
Moles of CaCO3 0.02176 × 0.5 0.02018 × 0.5 
  = 0.01088 = 0.01009 
Mass of CaCO3/g 0.01088 × 100.0 0.01009 × 100.0 
  = 1.088 = 1.009 
Percentage CaCO3 (1.088/1.08) ×  100 (1.009/1.04) ×  100 
  = 100.7 = 97.0 

 
Average percentage by mass of calcium carbonate in marble = 98.9% 
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Uncertainty calculation for determination 1 
 

% uncertainty in initial volume of HCl 
(50 cm3 class B pipette) 

(0.10/50.0) × 100 
= 0.20% 

% uncertainty in concentration of HCl 
(absolute uncertainty given as ±0.008 mol l–1) 

(0.008/0.987) ×  100 
= 0.81% 

% uncertainty in initial moles of HCl 0.20 + 0.81 = 1.01% 
Absolute uncertainty in initial moles  
of HCl 

(1.01/100) × 
0.04935 
= 5.0 × 10–4 mol 

 
% uncertainty in 250 cm3 of reaction  
solution (250 cm3 class B standard flask) 

(0.30/250.0) ×  100 
= 0.12% 

% uncertainty in 25 cm3 of reaction  
solution (25 cm3 class B pipette) 

(0.06/25.0) × 100 
= 0.24% 

% uncertainty in titre volume of NaOH 
(50 cm3 class B burette plus end-point estimate) 

[(0.10 + 0.05)/27.1] 
× 100 
= 0.55% 

% uncertainty in concentration of  
NaOH (absolute uncertainty given as 
±0.0009 mol l– 1) 

(0.0009/0.1018) ×  
100 
= 0.88% 

% uncertainty in moles of HCl left 0.12 + 0.24 + 0.55 + 
0.88 = 1.79% 

Absolute uncertainty in moles of HCl  
left 

(1.79/100) × 
0.02759 
= 4.9 × 10–4 mol 

 
Absolute uncertainty in moles of HCl  
reacting with CaCO3 

5.0 × 10–4 + 4.9 × 
10–4 

= 9.9 × 10–4 mol 
% uncertainty in moles of HCl  
reacting with CaCO3 

(9.9 × 10–4/0.02176) 
× 100 
= 4.55% 

% uncertainty in mass of marble 
(balance reading to 0.01 g) 

[(0.01 + 0.01)/1.08] 
× 100 
= 1.85% 

% uncertainty in percentage CaCO3 4.55 + 1.85 = 6.40% 
Absolute uncertainty in percentage  
CaCO3 

(6.40/100) × 100.7 
= 6.44% 

 
The absolute uncertainty for the second determination is likely to be very 
close to that of the first.   
 
Hence, percentage by mass of calcium carbonate in marble = 99±6% 


