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Activity 21:   Measuring enthalpy change of solution





Student worksheet














Questions


Make a list of procedural and measurement errors for this experiment.


Suggest ways in which the errors may be overcome.


What is the trend in the enthalpy of solution for the Group 1 chlorides? Account for this trend.


Predict the enthalpy of solution of caesium chloride.


Lattice enthalpy + enthalpy of solution = enthalpy of hydration of Li+(g) + enthalpy of hydration of Cl–(g)


Use the data from your experiment and the data given to find the enthalpy of hydration of the lithium ion.








From the examiner 


The appropriate format for your results is a table.


Enthalpy of solution is per mole of substance.


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








Safety


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











Data/diagram


Li = 6.9, Na = 23.0, Cl = 35.5 and K = 39.1.


Specific heat capacity of water = 4.18 J g–1 K–1


Lattice enthalpy of lithium chloride


= –849 kJ mol–1


Enthalpy of hydration of Cl–(g)


= –384.1 kJ mol–1





Figure 21
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Analysis of results


Record your observation in an appropriate format.


Calculate the energy transferred to the water.


Calculate the enthalpy of solution for each chloride.


Sketch a graph to show the trend in enthalpy of solution for the Group 1 chlorides.











Procedure


Measure 50 cm3 of water using the measuring cylinder and pour it into the polystyrene cup. Place the lid on the cup and measure the temperature of the water. (See diagram). Record the temperature.


Calculate the mass of 0.1 mole of lithium chloride and weigh this into a weighing boat.


Remove the lid from the polystyrene cup and add the lithium chloride. Quickly replace the lid and stir the solution carefully with the thermometer. Record the highest or lowest temperature as the salt dissolves.


Repeat this procedure using (ii) the sodium chloride and (iii) the potassium chloride. 





Equipment/materials


Lithium chloride (10 g) (harmful)


Sodium chloride (10 g) (low hazard)


Potassium chloride(10 g) (low hazard)


Distilled/deionised water


100 cm3 measuring cylinder


Polystyrene cup and lid


Thermometer  (–10 to 110 °C) × 1 °C


Access to a balance


Spatula





Objective				


Be able to calculate enthalpy of solution.


Be able to compare enthalpy of solution for the chlorides of Group 1.
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