Experiment 1.4fi – Polystyrene cup calorimetry

!! Wear eye protection correctly throughout the experiment

	Despite the simple apparatus, this experiment can give surprisingly good results if you take care. We are going to do two separate experiments and calculate the enthalpy change in each case.

Measure out carefully 25 cm3 of 0.2M copper(II) sulfate solution with a measuring cylinder. Place this in a clean polystyrene cup and measure its starting temperature. Record the starting temperature. Weigh out around 0.7g (an excess) zinc metal powder in a weighing boat on a top pan balance. Now add the zinc to the copper(II) sulfate solution and stir continuously until you reach the highest (or lowest) temperature. Make a note of this temperature.
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Apparatus required


Now, using the same method as before, measure out 25 cm3 of 1.0M citric acid solution (an acid found in oranges). Measure and record its starting temperature. Weigh out 8g of sodium hydrogencarbonate (an excess). You will need to add the sodium hydrogencarbonate solid carefully in small amounts whilst continuously stirring. Effervescence will occur and if you add too much at a time the mixture will froth over the top of the cup, ruining your results. Record the highest (or lowest) temperature reached by this reaction.

You will need to calculate the enthalpy change for each of the reactions in kJ mol-1. You should know the following equation for working out the heat energy involved in Joules:

Heat (in J) = mass of solution (in g) x 4.18 x temperature change (in (C)

Remember, to calculate and use the number of moles for the chemical that is NOT in excess. By definition, there will be some of the chemical that is in excess that has not reacted at all. 25 cm3 of aqueous solution weighs around 25 g.

Put your two results on the board. Remember to include the correct sign. Why do you think the class results differ? If your result is closest to the accepted answer is this because you are good, or are you just lucky?

Remember to ensure that your bench area is clean and tidy.
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