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Activity 25:   Finding the enthalpy change for the reaction between zinc and copper sulfate  using a direct method of calculation


	





Student Worksheet














Questions


Explain why the weighing bottle is weighed after the experiment.


What are the strengths and weaknesses of using a graph to find the temperature rise?


Suggest what might be the most significant procedural error and suggest a modification for it.


Calculate the possible measurement errors for this practical.


Explain in terms of bonding the source of this enthalpy change.











From the examiner… 


The appropriate form for your results is a table.


You need to be able to calculate moles and establish which chemical is in excess.


Enthalpy of reaction is per mole as in the balanced equation.


Take care with units: kilojoules is small k and big J.


Similarly, per mole is mol–1 not /mol–1 or m–1.


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











Safety


Wear eye protection.


Zinc powder is flammable.


Copper sulphate is harmful.


						








Data


Specific heat capacity of the solution = 4.2 J cm–3 K–1





H = 1.0, O = 16.0, S = 32.1, Cu = 63.5, Zn = 65.4











Analysis of results


Record your observations in an appropriate form.


Plot a graph of temperature against time.


Extrapolate the graph of the first five points to obtain the temperature at 3 minutes.


Use the graph to find the temperature rise.


Write an equation for the reaction.


Calculate which chemical is in excess and hence the moles reacting.


Calculate the enthalpy of the reaction.














Procedure


Weigh an empty weighing bottle.


Weigh accurately between 2.90 g and 3.00 g of zinc powder in a weighing bottle. Record the mass of the weighing bottle plus the zinc.


Place 25.0 cm3 of the copper sulfate solution in the plastic cup.


Start the stopwatch and record the temperature of the solution every half minute for 2.5 minutes. 


At exactly three minutes add the zinc and stir the mixture thoroughly.


Record the temperature every half minute from 3.5 to 10 minutes, stirring thoroughly.


Reweigh the weighing bottle.








Equipment/materials


200 g dm–3 copper sulfate solution, CuSO4.5H2O


Zinc powder


Plastic cup


0–100 °C thermometer 


Stop clock or stopwatch


Spatula


Pipette and filler


Mass balance 


Weighing bottle


Stirring rod


Graph paper 











Objective				


Be able to use a graph to obtain temperature change.


Be able to calculate enthalpy change.
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