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 1 General Introduction 

This booklet is intended to assist teachers in preparing candidates for the AS coursework component (Unit 
2852/02) and A2 coursework component (Unit 2855/01) of the OCR specification, Salters Advanced 
Chemistry. 

 
This booklet should be read in conjunction with the OCR booklet ‘Teacher Support: Coursework 
Guidance 2nd Edition’, which is designed to assist teachers in setting suitable coursework tasks 
and in assessing candidates’ work.  

 
This booklet contains a section of exemplar material for AS coursework (Unit 2852/02), followed by a 
section of exemplar material for A2 coursework (Unit 2855/01). Each section contains 5 exemplar 
candidate coursework reports together with commentaries on each report that include suggested marks for 
each skill area.  
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 2 AS Coursework – Experimental Skills 

Commentaries are provided on five experimental skills reports. These have been chosen to cover a range 
of candidate performance and to illustrate some common features that occur in many reports. They 
illustrate the most common tasks chosen for the assessment of experimental skills and link to detailed 
mark schemes included within the OCR booklet, ‘Teacher Support: Coursework Guidance’. 

 2.1 Assessment Tasks 

The exemplar experimental reports cover the following topics: 

Report 
Number Assessment Task 

0401 Comparing the enthalpy changes of combustion of different alcohols 

0402 Finding out how much acid is in a solution 

0403 Finding out how much acid is in a solution 

0404 Determination of the solubility of calcium hydroxide 

0405 Determination of the enthalpy change of a reaction 

 2.2 Suggested Marks 

Each commentary suggests marks that are appropriate in the four assessed skill areas. 

These are summarised in the following table. 

 
 Suggested marks in each skill area 

Report Number Planning Implementing Analysing Evaluating 

0401 9 11 9 6 

0402 8 7 9 1 

0403 10 7 6 7 

0404 6 7 5 4 

0405 11 not applicable 8 11 
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 3.1 Candidate Experimental Skills Report 0401 

Comparing the enthalpy changes of combustion of different 

alcohols 
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 3.2 Commentary on Experimental Skills Report 0401 

Comparing the enthalpy changes of combustion of different 

alcohols 

Planning 

The general strategy in the plan is sound and meets the descriptors up to level 8. Most of the choices 
within the plan expected at this level are included although the use of similar temperature changes with 
different alcohols is not explicit. Two relevant sources are quoted and the risk assessment contains most 
expected points. The plan is therefore a good, if not perfect, match with the descriptors at level 8. 

In comparing the plan to the descriptors at level 11, it is apparent that some of the expected fine detail 
such as ensuring a correct final temperature reading and use of similar temperature changes are missing 
and the attempt to explain why procedures will ensure precise and reliable data is weak. There are two 
rather than three source references and the risk assessment lacks fine detail.  

The account only partially meets the descriptors at level 11 and a mark of 9 is therefore appropriate for this 
section. 

Implementing 

An appropriate amount of data is recorded in an expected format with suitable units in a clearly labelled 
table. The volume of water is also referred to within the text. 

The descriptor requirements of the recording strand of implementing are therefore met up to, and 
including, level 11. 

Analysing 

The heat absorbed by water during the experiments and the enthalpy changes of combustion are correctly 
calculated and most steps of the calculations are explained. 

The increasing enthalpy values of the enthalpy change of combustion is linked to an extra CH2 group in 
alcohols, but the similarity in difference of the enthalpy change between successive alcohols is not 
identified. Some inappropriate terms such as ‘hydrogen bonds’ are used and the account lacks clarity in 
places. 

Overall, the descriptors at level 8 are met but the descriptors at level 11 are only partially met. A mark of 9 
or 10 is therefore appropriate, with a mark of 9 being most suitable here. 
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Evaluating 

Some of the limitations of the experimental procedures are identified including heat loss to the air and 
incomplete combustion. This aspect meets the descriptors at level 5, but is limited in range and lacks 
clarity and is not sufficient to meet the descriptors at level 8. 

The uncertainties associated with measurements of mass, volume and temperature are quoted. The 
percentage uncertainties are also stated, but the calculations are not shown. The differences in 
uncertainties between measurements of the mass of water and burner are not appreciated and the 
inclusion of a similar treatment for the height of can above burner reveals a lack of understanding about 
the evaluation of data. 

Overall, the evaluation meets the descriptors at level 5 but does not meet those at level 8. A mark of 6 or 7 
is therefore appropriate with a mark of 6 being most suitable here. 

 

© OCR 2004 Teacher Support: Exemplar Coursework Guidance 19 
Oxford, Cambridge and RSA Examinations AS/A Level GCE Chemistry (Salters) Second Edition 



 3.3 Candidate Experimental Skills Report 0402 
 

Finding out how much acid there is in a solution 
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 3.4 Commentary on Experimental Skills Report 0402 
 

Finding out how much acid there is in a solution 

Planning 

The overall strategy in the plan is generally sound. Most of the choices within the plan expected at this 
level are included, although the use of a beaker rather than a conical flask in which to carry out titrations is 
not good practice and the use of a pipette to fill up a burette reveals a lack of understanding about the use 
of these types of glassware. Two relevant sources are quoted although the specific Hazcards are not 
indicated. The risk assessment covers hazards associated with acid and carbonate but incorrectly uses 
the term corrosive for the dilute acid used. The plan is just about a good, but not perfect, match with the 
descriptors at level 8. 

In comparing the plan to the descriptors at level 11, it is apparent that some of the expected fine detail 
such as the difference in procedure between a trial and accurate titration and washing glassware with 
water or specified solutions are missing. The poor choices of beaker rather than conical flask and use of a 
pipette to fill a burette should also be considered here. The explanation of choice of indicator is unclear but 
there are several sound points made to explain why the procedures are likely to achieve precise and 
reliable data. The references and risk assessment are not of the quality expected at level 11 and the 
account lacks clarity in places..  

Overall, the account meets the descriptors at level 8 but does not meet sufficient additional descriptors at 
level 11 to advance beyond this point. A mark of 8 is therefore appropriate for this section. 

Implementing 

In the recording strand of implementing, titrations are not repeated until titres are achieved within 0.1cm3 of 
each other, which means that one of the descriptors at level 11 is not met. 

However, appropriate readings used to find the mass of sodium carbonate used have not been included in 
this section which means that one of the descriptors at level 8 has not been met. 

A maximum mark of 7 is therefore available for this skill area. 
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Analysing 

An appropriate average titre has been calculated for use in calculations but the calculation is not clearly 
shown. The concentration of the sodium carbonate solution and the concentration of the acid solution are 
correctly calculated but some steps are not well explained and the choice of significant figures is not 
always suitable. A molar reacting ratio between acid and carbonate of 1 to 1 is quoted but is not supported 
by an equation in this section of the report. 

Overall, this section is a sufficiently good match to satisfy the descriptors at level 8 but only partially meets 
the descriptors at level 11. A mark of 9 is therefore appropriate. 

Evaluating 

This brief section includes some comments on aspects of the experimental procedure which ensure that 
the data collected is precise and reliable but there are no comments on the uncertainties associated with 
the measurements recorded.  

The descriptors at level 2 are not sufficiently met so that a mark of 1 is appropriate for this section. 
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 3.5 Candidate Experimental Skills Report 0403 

 

Finding out how much acid there is in a solution 
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EXPERIMENTAL SKILLS REPORT 0403 

 

FINDING OUT HOW MUCH ACID THERE IS IN A SOLUTION 

 

Candidate Report 

 

PLAN 

 

I am going to be given a sample of sulphuric acid solution. The solution is thought to 

have a concentration of between 0.05 and 0.15 moldm-3. I have to find an accurate 

concentration of the solution. 

 

To conduct my experiment I will use: 

 

A funnel, volumetric flask, burette, graduated pipette, 250cm3 beaker, test tubes, 

conical flask, weighing bottle, boss and clamp, white tile, retort stand, piece of white 

paper, top pan balance, 2.65g of anhydrous sodium carbonate dissolved in 250cm3 of 

distilled water, methyl orange, sulphuric acid of unknown concentration. 

 

I used an information sheet to work out which indicator would be best to use. I chose 

methyl orange as I am using a strong acid and a weak alkali. 

 

Safety precautions: 

 

Eye protection must be worn at all times when using chemicals such as anhydrous 

sodium carbonate and sulphuric acid as they are harmful to eyes. Wear protective 

gloves. Sulphuric acid is corrosive. Do not consume food or drink in labs. Hold pipette 
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close to end to which you are attaching the pipette filler so as not to snap the 

pipette. When conducting an experiment you must stand up at all times, tie back long 

hair and wear protective clothing. Clean up any spills immediately and dispose of 

waste safely. Place any broken glass in a container marked ‘broken glass’; if not 

possible, wrap it in newspaper and dispose of safely. 

 

This is how I am going to carry out the experiment: 

 

Na2CO3(aq)  +  H2SO4(aq)  =  Na2SO4(aq)  +  H20(l)  +  CO2(g) 

 

To start, I will work out the mole ratio of Na2CO3 and H2SO4. They react together in 

a 1:1 ratio so I know that amount of acid that I have to run in is proportional to the 

amount of sodium carbonate I have in the beaker. 

 

I will make up the sodium carbonate solution to a concentration of 0.1molar. This 

amount is between 0.05 and 0.15 which is thought to be the concentration of the acid. 

I will work out how many grams of each element there is in the compound of sodium 

carbonate. 

 

  2 × Na  =  45.99 

  1 ×  C  =  12.00 

  3 ×  O  =  48.00 

      105.99 

 

I want to make a 250 cm3  of 0.1 mol solution 

To make 1 mol solution dissolve 105.99g of anhydrous sodium carbonate in 1dm3 of 

distilled water 
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To make a 0.1mol solution dissolve 10.599g of anhydrous sodium carbonate in 1dm3 

water 

 

To make 250cm3 of 0.1mol solution dissolve 10.599/4g anhydrous sodium carbonate in 

250cm3 water            

 

So 10.599/4 = 2.65g of Na2CO3 in 250cm3 of distilled water 

 

I will weigh the anhydrous sodium carbonate in a weighing bottle on a top pan balance. 

Then I will dissolve the sodium carbonate in a beaker, rinsing the weighing bottle with 

distilled water so as not to lose any sodium carbonate. Once it is all  dissolved, I will 

use a funnel to transfer it to a volumetric flask, rinsing with distilled water again. I 

will then top up the flask with distilled water, stopping before the calibration line to 

transfer the last drops by pipette for accuracy. I will view the line against a piece of 

white paper to ensure that I can see the line and the meniscus clearly, to avoid over 

filling. The next step is to invert the flask to make sure the solution is well mixed. 

 

I will fill the burette with acid. If the burette is wet I will rinse it with the acid 

solution to avoid dilution of the acid solution, using a funnel, running a little through 

to ensure that the jet is full. By placing a piece of white paper behind it, I will be able 

to record an accurate reading on the burette. Using the graduated pipette, 25cm3 of 

sodium carbonate solution will be transferred to the conical flask, along with three 

drops of methyl orange. I will wash down the sides of the flask with distilled water 

for any drops. I will then run in the acid from the burette slowly keeping a hand on 

the tap and swirling the flask at the same time. When the acid comes into contact 

with the sodium carbonate there will be a pink area in an orange solution. 
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The acid will need to be added drop by drop as the colour becomes more intense. 

When the pink colour remains for 30 seconds the reaction is complete. A white tile 

was placed under the conical flask to make the end point easier to identify. 

 

I will take the reading of the level in the burette as before and record it. This is my 

rough titration. 

 

I will need to dispose of the solution in the conical flask, rinse it with distilled water 

and repeat the titration process above until I have at least three readings within 

0.1cm3 of each other i.e. concordant results. 

 

References: 

 

Salters Activity EL 2.1 

Haz Card for sulphuric acid 
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RESULTS 

Initial burette 
reading/cm3

Final burette 
reading/cm3

Amount of acid run 
in/cm3

0.95 22.20 21.25 

0.90 21.90 21.00 

0.60 21.50 20.90 

0.30 21.15 20.85 

0.35 21.21 20.85 

 

ANALYSIS 

 

Interpreting and calculating the results: 

 

Na2CO3 Vol 25cm3 = 25 × 10-3dm3

 

Concentration = moles

     Volume 

 

Moles = concentration × volume 

 

 = 0.1moledm-3 × 25 × 10-3dm3

 

 =  x moles in flask 

 

reacts 1:1 with acid 
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so concentration = _______x_______

   average titre 

 

I am only going to take the average of the three closest results 

 

Average = 20.9 + 20.85 + 20.85  = 20.8cm3

   3 

 

concentration = 0.1moledm-3× 25 × 10-3dm3  = 0.120192307 

   20.8 × 10-3dm3

 

concentration = 0.1moldm-3

 

EVALUATION 

 

Where the errors could happen: 

 

Volumetric flask. When a 250cm3 volumetric flask is filled correctly, i.e. the bottom 

of the meniscus rests on the calibration line, the error is 0.2cm3 or 0.08% 

 

Burette. One drop from a burette has a volume of approximately 0.05cm3. All burette 

readings should include two decimal places in which the second is either 0 or 5. An 

error of one drop in a volume of 25.00cm3 gives a percentage error of 0.2% for each  

reading. After calculating the average titre you should correct the value to one 

decimal place. 
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Pipette. When a 25cm3 pipette is used correctly, i.e. it is allowed to drain and retain 

the last drop, the error is 0.06cm3 or 0.24% 

 

Percentage error for glassware = 0.005% + 0.08% + 0.2% + 0.24%  = 0.525% 

 

Errors for all the glassware 

 

Error for top pan balance  = 0.0367% 

Error for graduated pipette = 0.24% 

Error for conical flask  = 0.08% 

Error for burette   = 0.235%

Total error for titre1   0.5913 

 

This systematic error is probably not very significant as it will be very small 

 

The main sources of error in my experiment was when I had decided when the end 

point was. 

 

I think that my results are precise and accurate as most of them are within 0.05 of 

each other and I was aiming for 0.1 so this gives less error. There is a very small and 

virtually insignificant percentage error for the glassware. 

 

I believe that the concentration of the sulphuric acid I was given is near to 0.1 as 

there is a possibility of a percentage error. 
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Weighing by difference increased the accuracy of and reliability of my results as the 

percentage error is less than if I had not weighed by difference. I washed the 

glassware with appropriate solutions as it washes away any traces of substances as 

these may affect my results. Washing down the side of the flask during the titration 

ensured that all the acid I had run in was reacted. Using a white tile and colour guide 

helped me identify the end point of the reaction. The white piece of paper made the 

meniscus easier to see and read. 
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 3.6 Commentary on Experimental Skills Report 0403 
 

Finding out how much acid there is in a solution 

Planning 

The overall plan to make up a solution of sodium carbonate and to titrate it with the acid solution is sound. 
Most of the expected fine detail is included, although there is no distinction made between the procedure 
for a trial titration and for an accurate titration. The choice of sodium carbonate concentration is well 
explained and some aspects of procedure that ensure that the data is precise and reliable are identified. 
Only two rather than three sources are quoted and the risk assessment states incorrectly that the acid 
used  is corrosive. 

Overall, the plan is a good match with the descriptors at level 8 but does not sufficiently match all of the 
descriptors at level 11. A mark of 10 is therefore appropriate for this skill area. 

Implementing 

The titration results are recorded in a suitable table with correct units. Unfortunately, the actual balance 
readings from which the mass of sodium carbonate is calculated are not included. This section does not, 
therefore, match the descriptors at level 8 and a maximum mark of 7 is available for this skill area. 

Analysing 

There is a small error in the calculation of the average titre. The concentration of sodium carbonate 
solution is assumed, rather than calculated but the concentration of the acid solution is correctly 
calculated. The explanation of the steps in the calculations are not always clear. 

Overall, this section provides a match with the descriptors at level 5 but does not sufficiently match the 
descriptors at level 8. A mark of 6 is therefore appropriate for this skill area. 

Evaluating 

The percentage uncertainty associated with the use of a volumetric flask, burette, pipette and balance are 
quoted but the actual calculations are not shown. The value  for the burette is based on a volume of 25 cm3 
rather than the actual burette readings recorded. The calculation of an uncertainty in the use of a conical 
flask is not appropriate. The limitations associated with noting the precise end point are identified and 
several valid comments are included about aspects of procedure that are important in ensuring that the 
data collected is precise and reliable. 

Overall, this section is a good match with the descriptors at level 5, but does not sufficiently meet the 
descriptors at level 8 where it is expected that the uncertainties associated with specific examples of most 
types of measurements will be calculated. A mark of 7 is therefore most appropriate for this skill area. 
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 3.7 Candidate Experimental Skills Report 0404 

 

Determination of the solubility of calcium hydroxide 
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 3.8 Commentary on Experimental Skills Report 0404 
 

Determination of the solubility of calcium hydroxide 

Planning 

The general plan to dilute the acid solution and to titrate the diluted solution with lime water is sound. 
There are significant problems, however, with some of the detail within the plan. The use of a measuring 
cylinder and the factor by which the acid is diluted are not suitable. In addition, the risk assessment does 
not distinguish between corrosive and irritant and the quoted references lack detail. 

Overall, this section just satisfies the descriptors at level 5 but only partially meets the descriptors at level 
8. A mark of 6 is therefore appropriate. 

Implementing 

In the recording strand of implementing, the titration results are clearly recorded in a table but units are 
only given for the average titre and not for start and end burette readings or for individual titres. 

This section can be just be considered a match for the descriptors at level 5 but the descriptors at level 8 
are not sufficiently met since they require that units be supplied with most data. A maximum mark of 7 is 
therefore possible for this skill area. 

Analysing 

There is some doubt about the validity of the calculated average titre since it is different from the value 
given in the results table and does not make use of the titre from titration number 5. The concentration of 
the diluted acid is correctly calculated but the rest of the calculations and explanations are incorrect and 
confused. 

The descriptors at level 5 are met but there is very little additional achievement so that a mark of 5 is 
appropriate for this section. 

Evaluating 

The comments made on the limitations of experimental procedure are superficial and some illustrate a lack 
of understanding about the use of burette and pipette. Key features such as recognition of the end point, 
shaking up the diluted solution before use and repeating titrations to get concordant results are not 
included. The uncertainty associated with measurements using a burette are correctly calculated but a 
similar calculation for the use of a pipette is wrong and there is no attempt to calculate the uncertainty 
associated with the use of a volumetric flask. 

Overall, this section does not provide a good enough match with the descriptors at level 5 in terms of 
comments on limitations of practical procedures or on aspects of procedures that are important in ensuring 
that the data collected is precise and reliable. A mark of 4 is therefore appropriate for this skill area. 
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 3.9 Candidate Experimental Skills Report 0405 

 

Determination of the enthalpy change of reaction 
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EXPERIMENTAL SKILLS REPORT 0405 

 

 

DETERMINATION OF THE ENTHALPY CHANGE OF REACTION 

 

Candidate Report 

 

Plan 

 

The first part of my plan is to find the temperature change when calcium carbonate 

reacts with hydrochloric acid. 

 

I will be using about 2.5g of calcium carbonate and I need to work out how much 

2.0moldm-3 hydrochloric acid will be needed to react with it. 

 

Mr CaCO3 = 40 +  12 + (3× 16)  = 100 

 

2.5 g CaCO3 =  2.5 = 0.025moles 

   100 

 

 CaCO3 + 2HCl → CaCl2 + H2O + CO2

 

1 mole CaCO3 reacts with 2 moles HCl 

0.025 mole CaCO3 reacts with 0.05mole HCl 
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A 2.0moldm-3 hydrochloric acid contains 2 moles in 1000cm3

It contains 0.05 moles in 1000 × 0.05 = 25cm3

 2 

 

So if I use 50cm3 of the hydrochloric acid I will have double the volume I need and I 

can be sure that all the calcium carbonate will be used up  

 

I will put a weighing bottle on a top pan balance and weigh it. I will add solid calcium 

carbonate to the weighing bottle until I have added about 2.5g and I will record the 

mass. After I have tipped out the solid I will weigh the weighing bottle again so that 

I know exactly how much solid I have used.  

 

I will use a 100cm3 measuring cylinder to measure out 50cm3 of 2.0moldm-3 

hydrochloric acid into an expanded polystyrene cup. 

 

I will stir the acid with a thermometer and record the initial temperature. I will add 

the calcium carbonate from the weighing bottle to the acid in the cup. I will stir the 

solution in the cup with the thermometer and record the final temperature that is 

reached. I will pour the contents of the cup down the sink and rinse it with distilled 

water so that it is ready for the next step. 

 

I now need to find the temperature change when calcium oxide reacts with 

hydrochloric acid. 

 

I will use the same number of moles of calcium oxide as the number of moles of 

calcium carbonate. 
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Mr CaO = 40 + 16 = 56 

 

1 mole of CaO has a mass of 56 g 

0.025mole CaO has a mass of 56 × 0.025 = 1.4g 

 

CaO + 2HCl  =  CaCl2 + H2O 

 

0.025g CaO reacts with 0.05 mole HCl 

0.05mole of HCl is contained in 25cm3 of 2.0moldm-3 hydrochloric acid 

(see calculation in previous step) 

 

Therefore I will use 50cm3 of the acid again to make sure that all the calcium oxide 

reacts 

 

I will repeat the method described above but this time I will use 1.4g of calcium 

oxide instead of 2.5 g of calcium carbonate 

 

The reasons that the data I collect is likely to be precise and accurate are: 

 

I am using an excess of acid to make sure that all the calcium carbonate and the 

calcium oxide are fully reacted. 

I am using an expanded polystyrene cup to carry out the experiment in as this will 

minimise the loss of heat to the surroundings. 

I am using a weighing bottle so I can tell exactly how much solid has been used 

because I will weigh it before and after I have tipped out the solid. 
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I am using the same number of moles of calcium carbonate and calcium oxide so I can 

use the same method and equipment. 

I will stir the contents of the cup to make sure that the heat is evenly distributed. 

I will take care to record the maximum temperature change for the final 

temperature reading. 

 

Risk Assessment: 

 

Calcium oxide is corrosive and dangerous with water so I will need to wear safety 

glasses, make sure that I don’t get it on my skin, and to take great care when I add it 

to the acid solution 

Hydrochloric acid is an irritant so I will need to wear safety glasses 

Calcium carbonate is a low hazard so I don’t need to take any special precautions for 

it. 

 

References consulted: 

 

1. Practical Number 8, page 20 Chemistry in Context Laboratory Manual and 

Study Guide. Graham Hill and John Holman 

2. Salters Chemical Ideas page 60 

3. Haz Cards for calcium oxide and hydrochloric acid 
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Analysis 

 

Mass of calcium carbonate + 

weighing bottle 

15.51g 

Mass of empty weighing bottle 13.01g 

Mass of calcium carbonate used 2.50g 

Initial temperature of the acid 18.0oC 

Temperature of the solution when the 

reaction is complete 

20.5oC 

Temperature change of the reaction 2.5oC 

Mass of calcium oxide + weighing 

bottle 

14.00g 

Mass of empty weighing bottle 12.60g 

Mass of calcium oxide used 1.40g 

Initial temperature of the acid 18.0oC 

Temperature of the solution when the 

reaction is complete 

31.5oC 

Temperature change during the 

reaction 

13.5oC 
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To find the enthalpy change for the reaction between calcium carbonate and 

hydrochloric acid: 

 

I will assume that the density of the solution in the cup is 1.0gcm-3 and its specific 

heat capacity is 4.2g-1K-1

 

Volume of solution is 50cm3 and so we can assume that the mass of the solution is 50g 

 

Enthalpy change when the calcium carbonate reacted with the hydrochloric acid  

= - (50 × 4.2 × 2.5)  =  - 525J 

 

 

This is for 2.5g CaCO3 which is 0.025mole 

 

Enthalpy change for 1mole calcium carbonate = - 525  = - 21000Jmol-1   

 0.025  

 

= - 21000    =  -21.0kJmol-1

 1000 

 

To find the enthalpy change for the reaction between calcium oxide and hydrochloric 

acid: 

 

 I will assume that the density of the solution in the cup is 1.0gcm-3 and its specific 

heat capacity is 4.2g-1K-1
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Volume of solution is 50cm3 and so we can assume that the mass of the solution is 50g 

 

Enthalpy change when the calcium oxide reacted with the hydrochloric acid  

 

= - (50 × 4.2 × 13.5)  =  2835J 

 

This is for 1.4g CaO which is 0.025mole 

 

Enthalpy change for 1mole calcium oxide = - 2835    =  - 113400Jmol-1 

 0.025 

 

= - 113400 = - 113.4 kJmol-1

      1000 
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To calculate the enthalpy change for the decomposition of calcium carbonate into 

calcium oxide and carbon dioxide I will use the Hess’s Law cycle below: 

 

    ∆H1 

 

  CaCO3    CaO  +  CO2

 

 

 

 + 2HCl      +2HCl 

 

  ∆H2    ∆H3 

 

 

    CaCl2

 

 

 

∆H1  =  ∆H2  +  ∆H3 

 

∆H1 = -21.0  + ( -113.4)   =  - 134.4kJmol-1

 

Therefore the enthalpy change of combustion for the decomposition of calcium 

carbonate  = - 134kJmol-1
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Evaluation 

 

First I will calculate the uncertainties associated with the measurements that I have 

taken. I will choose the lowest value where I have a choice to illustrate the ‘worst 

case scenario’. 

 

Using the balance: 

The uncertainty associated with the balance reading is 0.05g 

The % uncertainty in a balance reading of 12.60g = 0.05  × 100 = 0.4% 

 12.6 

 

We read the balance twice so the combined uncertainty associated with the mass 

difference  = 2 × 0.05 = 0.1g 

 

Therefore the percentage uncertainty associated with the mass difference 

 = 0.1  ×  100   

 1.4 

= 7.1% 

 

Using the measuring cylinder: 

 

The uncertainty associated with the measuring cylinder reading is 0.5cm3

 

The % uncertainty in a measuring cylinder reading of 50cm3  = 0.5 × 100 = 1.0% 

 50 
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Using the thermometer: 

 

The uncertainty associated with the thermometer reading is 0.5oC 

 

The % uncertainty in a thermometer reading of      18.0oC      =  0.5  ×  100  = 2.8% 

 18.0 

 

But we read the thermometer twice so the combined uncertainty for the 

temperature change will be 2 × 0.5 = 1.0oC 

So the uncertainty associated with the temperature change = 1  × 100 = 40% 

 2.5 
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I have listed some of the limitations of the practical procedures in the following 

table: 

 

Aspect of procedure What is the limitation How might this effect 
the overall result 

Losing heat to the 

surroundings 

Some of the heat 

produced does not help 

raise the temperature of 

the solution 

The temperature rise 

will be less than it 

should be and so the 

calculated enthalpy 

change will be smaller 

Not stirring the solution 

in the cup 

The temperature may 

not be equally spread 

out in the cup so the 

temperature recorded 

may not be accurate 

The final temperature 

recorded may be lower 

or higher than it should 

be meaning that the 

enthalpy change 

calculated form the 

temperature change will 

be smaller or higher   

Recording the final 

temperature too quickly 

The recorded 

temperature may be 

less than it should be  

The calculated enthalpy 

change would be 

smaller than it should be 

Spilling solid while 

transferring it to the cup 

Not all the weighed 

amount of solid is able 

to take part in the 

reaction 

Less heat is given out, 

the temperature rise is 

lower than it should be 

and the calculated 

enthalpy is lower than it 

should be 
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Overall, the most significant impact on my results is going to be problems associated 

with recording the correct temperature when the temperature change is small. Part 

of the problem can be minimised by constant stirring of the contents of the cup so 

that the heat is evenly spread. However, there is uncertainty associated with 

measurement in the smallest temperature change of up to 40% which is something I 

can do nothing about. It should be born in mind, however, that because this is the 

smallest temperature change, only a small enthalpy change will be calculated from it. 

Therefore, the overall error in the final calculated result for the enthalpy change of 

decomposition of calcium carbonate will be much less than the uncertainty associated 

with this specific temperature change.  

 

The largest component of the calculation of the enthalpy change of decomposition of 

calcium carbonate is the enthalpy change from the reaction of calcium oxide with the 

acid. There is an uncertainty in measuring the small mass difference of 7% which may 

make a significant contribution to the error in the overall result. 

 

Loss of heat to the surroundings is minimised by using an expanded polystyrene 

container. There will, however, be some heat loss out of the top of the cup and so the 

recorded temperature change is likely to be smaller than it should be. This will mean 

that the overall enthalpy change will be smaller than it should be. 
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 3.10 Commentary on Experimental Skills Report 0405 
 

Determination of the enthalpy change of reaction 

Planning 

This is an excellent plan. The general strategy is sound and it includes all the expected fine detail. The 
explanation of the choice of amounts of material is particularly good and there is a clear account of why 
the procedures are likely to ensure that the data collected is precise and reliable. The risk assessment and 
quoted references are sound. 

Overall, this section is a match with all of the descriptors up to and including level 11 and a mark of 11 is 
therefore appropriate for this skill area. 

Analysing 

The enthalpy changes for the reactions between calcium carbonate and calcium oxide are correctly 
calculated and the calculations clearly explained. An appropriate Hess’s Law cycle to calculate the 
enthalpy change for the decomposition of calcium carbonate is devised but a basic error is made in using 
it. 

This section matches the descriptors at level 8 but does not match the additional descriptors at level 11. A 
mark of 8 is therefore appropriate for this skill area. 

Evaluating 

This is another excellent section. The percentage uncertainties associated with all types of measurements 
are correctly calculated. The key limitations in practical procedures are identified and described in a very 
effective table. There is also a sound assessment of the relative significance of the limitations and 
uncertainties that have been noted. 

Overall, this section is a good match with all of the descriptors up to including level 11 and a mark of 11 is 
therefore appropriate  for this skill area. 
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