Experiment 4.3g – measuring activation energy

!! Wear eye protection correctly throughout the experiment

!! Use a fume cupboard – sulfur dioxide may affect breathing

In this experiment you will investigate the change in rate of reaction between sodium thiosulphate solution and dilute hydrochloric acid as the temperature is varied:

Na2S2O3(aq) + 2HCl(aq) → 2NaCl(aq) + H2O(l) + S(s) + SO2(g)

Set up the following apparatus:
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· Use measuring cylinders (don’t mix them up!) to put 10 cm3 of 0.10M sodium thiosulphate solution into a boiling tube and 10 cm3 of 0.5M hydrochloric acid into another boiling tube.

· Clamp one of the measuring cylinders in the water bath so that the contents are in front of the black spot. Now add the contents of the other boiling tube while starting a stop clock simultaneously. Give the mixture a quick stir with the thermometer and watch the spot through the solution. When the spot can no longer be seen stop the clock. Measure the temperature of the solution. Note down the time and temperature.

· Warm up the water bath. Clean and refill both boiling tubes. Allow them to sit in the water bath for a few minutes in order to raise the temperature of the solution by about 10 ºC. Mix the solutions and repeat the procedure.

· Repeat the experiment until you have at least five results at different temperatures. You can also use some ice to reduce the temperature below room temperature.

· Complete the following table with your results. You will have to work out values for the remaining columns so that you can produce your graph. To convert ºC to K you need to add 273. ln is natural log – you should find the key on your calculator.
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You now need to use your results to draw a graph of ln(rate) on the vertical axis and 1/T on the horizontal axis. Remember to label the axes, including any units. The ln k values will be negative. You do not need to start either axis at zero – make sure you choose a scale so that you use at least half the height and half the width of the graph paper for your plot.

You should get a graph which is a straight line going downwards. Add a line of best fit and measure the (negative) gradient of this line.

To convert this gradient into the activation energy that we are looking for, multiply by the gas constant (8.314 Jmol-1K-1) and divide by 1000 to convert to kJmol-1. Change the sign to a +. Activation energy is always positive. Don’t forget to include the sign with your answer.
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