[image: image1.jpg]=N/ e\ : 4
"‘ﬂ‘:’ J ;“"I :lh OCR [:hemlstl'yl\ZTsav:hurSu=





[image: image1.jpg][image: image2.jpg]



[image: image3.jpg]Observer

l Mixture of acid

Conical flask and thiosulfate

O\,

Filter paper to go
under the flask



[image: image4.png]


[image: image5.emf]











Activity 16:   The effect of temperature on the rate of a reaction





Student worksheet














Questions 


Identify the main procedural error and suggest a way of improving it.


Identify the main measurement error and suggest a way of improving it.


How could you improve the reliability of the experiment?


Create a new table from your data with the following headings and process your data accordingly.





Temp/°C�
Temp/K�
1/Temp/K–1�
Time/s�
Rate/s–1�
ln rate�
�
�
�
�
�
�
�
�
Plot a graph of ln (rate) against 1/Temp. The gradient of this line = –Ea/R where Ea is the activation energy. Find a value for the activation energy of this reaction.














From the examiner 


The appropriate form for your results is a table.


Record your measurements to an appropriate precision.


Interpret experimental results to reach valid conclusions.


Assess the accuracy of the experimental task.








Safety


Perform experiment in a well-ventilated room (SO2 evolved).


Asthma sufferers should be particularly careful.


Sulfur dioxide is toxic.


Wear a lab coat and safety spectacles, tie long hair back.


HCl should not be heated above 60 °C.








	








Data/diagram


R = the gas constant = 8.31 J K–1 mol–1





Figure 16





�





Analysis of results


Find the average time for each temperature used.


Use the average time to work out the average rate at that temperature.


Plot a graph of rate against temperature.


What conclusions can you draw from the shape of your graph?











Procedure


Throughout this experiment one boiling tube can be used for the sodium thiosulfate solution and the other for the hydrochloric acid solution.


Measure and pour 10.0 cm3 of sodium thiosulfate into one of the boiling tubes. 


Measure and pour 10.0 cm3 of hydrochloric acid into the other boiling tube.


Find and record the temperature of both solutions.


Place the conical flask on the filter paper so that the spot or cross can clearly be seen from above.


Pour the sodium thiosulfate solution into the flask.


Add the hydrochloric acid solution to the sodium thiosulfate solution and at the same time start the stopwatch.


Stop timing when the spot/cross is completely obscured by the precipitate. Record the time taken.


Repeat the experiment at several temperatures between room temperature and 60 °C. You will need to obtain at least six different sets of readings. 


Using the same volume and concentrations of solutions each time, heat the solutions in the water bath using a mixture of boiling water from a kettle and cold water. Allow the liquids in both boiling tubes to reach the same temperature.


Quickly mix the two solutions in the clean conical flask and start the stopwatch. Stop when the spot/cross is obscured. 


Repeat the experiment for each temperature. 








Equipment/materials


150 cm3 0.1 mol dm–3 sodium thiosulfate (low hazard)


150 cm3 1.0 mol dm–3 hydrochloric acid (irritant)


Two boiling tubes 


Six 100 cm3 conical flasks


Two 25 cm3 measuring cylinders


Stopwatch


Two thermometers (–10 to 110 °C) × 1.0 °C


Water bath/beaker


Filter paper with black spot or cross on it


Access to boiling water








Objective				


Be able to generate data which can be processed to produce a graph.


Be able to analyse this graph.
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