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Activity 22:   Measuring the enthalpy change of neutralisation using a thermometric titration





Student worksheet














Questions


List the measurement errors in this experiment and suggest how you would improve the reliability of the experiment.


List the procedural errors and suggest ways in which the errors may be overcome.


Suggest a modification to the experimental details if you were to use sulfuric acid instead of hydrochloric acid.


50.0 cm3 of 1.0 mol dm–3 sodium hydroxide neutralised 50.0 cm3 of 1.0 mol dm–3 nitric acid. The temperature rose by 6.8 °C. Calculate the enthalpy change of neutralisation of this reaction.


What do you notice about the value you have obtained for the enthalpy change of neutralisation and the calculated value for question 4? Give an explanation for this.








From the examiner 


The appropriate form for your results is a table.


You need to find out the number of moles of acid and alkali at neutralisation.


Enthalpy change of neutralisation is per mole as shown by the stoichiometry of the equation.


Consider the accuracy of your data before deciding on the number of significant figures for the answer.








Safety


Wear a lab coat and tie long hair back.


Wear goggles.











Data/diagram


Assume that the specific heat capacity of the reaction mixture is 4.18 J g–1 K–1.


Assume that the reaction mixture has a density of 1 g cm–3.

















Analysis of results


Plot a graph of temperature against volume of alkali added. 


Use the graph to find the volume of alkali required to neutralise 25.0 cm3 of the hydrochloric acid solution.


Using the temperature rise and the total volume of solution at neutralisation, calculate the enthalpy of neutralisation. 

















Procedure


Pipette 25.0 cm3 of the acid into the polystyrene cup.


Find the temperature of the acid solution – make sure that the bulb of the thermometer is completely covered by the liquid. Record the temperature.


Run in 2.0 cm3 of sodium hydroxide solution from the burette. 


Stir the mixture and record the highest temperature reached.


As soon as this has been done, add a further 2.0 cm3 of sodium hydroxide and repeat step 4.


Continue adding 2.0 cm3 portions of sodium hydroxide solution, recording the highest temperature after each addition, until a total of 26.0 cm3 has been added.











Equipment/materials


25 cm3 1.0 mol dm–3 hydrochloric acid solution (irritant)


50 cm3 2.0 mol dm–3 sodium hydroxide solution (corrosive)


Polystyrene beaker


Thermometer (–5 to 50 °C ) × 0.1 °C


Two 100 cm3 beakers


Access to the apparatus necessary to perform a titration (a conical flask will not be needed)








Objective				


Be able to determine the end point of the reaction between a strong acid and a strong base using a thermometric titration.


Be able to calculate the enthalpy change of neutralisation.
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