Experiment 1.4fiii – Hess’s law

!! Wear eye protection correctly throughout the experiment

We shall carry out two simple plastic cup calorimetry experiments here. We can put the results together in a Hess’s law triangle in order to work out the enthalpy change for the following reaction which cannot be measured directly:

CaCO​3(s) CaO(s) + CO2(g)

Experiment 1
We start by measuring the enthalpy change for the following reaction:

CaCO​3(s) + 2HCl (aq)  CaCl2(aq) + H2O(l) + CO2(g)
Use a measuring cylinder to measure out carefully 25 cm3 of 2M hydrochloric acid (an excess). Put this in a clean polystyrene cup and measure its starting temperature. Record the result. Now weigh out accurately about 2 grams of calcium carbonate solid into a weighing boat on a top pan balance. Record the mass at the balance.

Add the calcium carbonate to the hydrochloric acid whilst stirring continuously. If you add it too quickly the effervescence may cause the contents to froth over the side of the cup and ruin your experiment. When all the calcium carbonate has been added continue stirring until the highest temperature has been reached (the reaction is exothermic). Record this temperature.

Experiment 2
The second reaction is as follows:

CaO(s) + 2HCl (aq) CaCl2(aq) + H2O(l)
Use a measuring cylinder to measure out carefully 25 cm3 of 2M hydrochloric acid (an excess). Put this in a clean polystyrene cup and measure its starting temperature. Record the result. Now weigh out accurately about 1 gram of calcium oxide solid (CARE! – CORROSIVE) into a weighing boat on a top pan balance. Record the mass at the balance.

Add the calcium oxide to the hydrochloric acid whilst stirring continuously. When all the calcium oxide has been added continue stirring until the highest temperature has been reached (the reaction is exothermic). Record this temperature.

You should be able to work out enthalpy changes in kJ mol-1 for the two reactions. Finally, construct a Hess’s law triangle to put your two enthalpy changes together in order to work out the enthalpy change for the original reaction.
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