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 5.10 Commentary on Individual Investigation Report 0410 
 

Kinetics of the reaction between bromide and bromate(v) ions 

Introduction 

This is another example of a very popular type of individual investigation in which reaction kinetic are 
explored. It contains a particularly good analysing section in which a variety of graphs are used to find out 
how reaction rate is affected by concentration of reactants and temperature. This investigation also 
demonstrates how an original plan can be modified when initial results are not of sufficient quality to 
enable meaningful conclusions to be drawn. 

Planning 

It is unfortunate that his report begins with an aim to prove some text book information, rather than an aim 
to explore the relationships between reaction rate and concentration and temperature. The expected 
background theory on order of reaction and the Arrhenius equation is covered. However, additional 
material on the effect on reaction rate of surface area and of a catalyst are included, even though they are 
not followed up in the actual investigation. This illustrates the candidates lack of selectivity. The risk 
assessment is rather brief and makes no mention of the bromine produced in the reaction. A list of 
references is included which are linked to specific sections of text, but they lack page number detail. This 
part of this section can just be regarded as a good match with the descriptors at level P8a but does not 
satisfy the descriptors at P11a. 

The plan includes a general account of experimental procedure including preliminary work and 
modifications made in the light of experience to try to ensure that the results obtained are accurate and 
reliable. More detail about procedures are found later in the report together with explanation about the 
choices made. This part of this section satisfies all of the requirements at level P8a and most of the 
descriptors at P11a. 

Overall, the plan satisfies the descriptors at level P8 but does not quite meet the requirements at level 
P11. A mark of 9 or 10 is therefore appropriate, with a mark of 9 being most suitable in this case. 
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Implementing 

All data is recorded to an expected precision and in an appropriate format. Tables of data are clearly 
labelled and there is a coherent and clear sense of purpose in the way that the experimental evidence is 
presented. Additional data is collected when initial results are not felt to be satisfactory. It is a pity that 
temperatures are not recorded to one decimal place, nevertheless, the requirements of all of the 
descriptors for the recording strand of implementing are satisfied, up to, and including, level I11b. 

Analysing 

The raw data is used to calculate initial reaction rates which are then used to draw graphs in order to 
explore the relationship between reaction rate and concentration and temperature.  

The graphs are suitably annotated and are clearly drawn. The evidence collected about the effect of 
hydrogen ion concentration on reaction rate is explored in particularly rigorous detail. 

Values for both the rate constant and activation enthalpy are carefully calculated. The implications of the 
derived experimental results on a possible reaction mechanism are thoughtfully discussed and causes of 
unexpected measurements are suggested.  

Overall. This is a strong analysis section that uses underlying chemical knowledge and understanding to 
make sense of the evidence collected. It satisfies all of the descriptors up to, and including, level A11 and 
a mark of 11 is therefore appropriate. 

Evaluating 

This section contains a comprehensive and thorough discussion of some of the factors that could have 
contributed to inaccurate evidence. Limitations in the experimental procedures are identified and problems 
with particular sets of data are noted. The uncertainty associated with some measurements is evaluated 
but this is not extended to timing and temperature measurements. The relative significance of errors and 
uncertainties are assessed. Improvements to procedures are suggested but this feature is rather limited. 

Overall, the evaluation satisfies the requirements of the descriptors at level E8 but does not fully meet the 
requirements at level E11. A mark of 9 or 10 is therefore appropriate, with a mark of 9 being most suitable 
in this case. 
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