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Activity 12:   The reaction between calcium carbonate and hydrochloric acid – monitoring gas loss or mass loss





Student worksheet














Questions


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


Calculate the possible measurement errors for this practical.


What is the rate equation for this experiment?


Why is [CaCO3] not involved in the rate equation?


Use the rate expression to write an equation for the rate-determining step of this reaction.








From the examiner 


Analyse and interpret data – identify anomalies and reach valid conclusions.


Assess the reliability and accuracy of an experimental task – identify significant weaknesses in experimental procedures and measurements.


Understand and select simple improvements to experimental procedures and measurements.








Safety


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











Data/diagram                 





Figure 12
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Analysis of results


The total volume of gas collected is proportional to the concentration of the acid when timing started.


This means that (Vfinal – Vt) is α [HCl] at each time t.


The total mass of CO2 produced is proportional to the concentration of the acid when timing started.


This means that [mass of CO2(final) – mass CO2(at t)] is α [HCl] at each time t.                     


Work out (Vfinal – Vt) for each time t.


Plot [HCl] against time.


Deduce the order of the reaction from the shape of the graph and justify your answer.


                                 or


Work out [mass of CO2 lost(final) – mass CO2 lost(at t)] for each time t.


Plot [HCl] against time.


Deduce the order of the reaction from the shape of the graph and justify your answer.





Procedure


Choose method 1 or 2


Method 1


Measure 20 cm3 of the hydrochloric acid solution provided in the 100 cm3 measuring cylinder.


Carefully pour the measured solution into the side-arm test tube and attach this to the gas syringe as shown in Figure 12.


Weigh out 10 g of the marble. Make sure that the pieces are approximately the same size.


Pour the marble into the acid.


Stopper the test tube; at the same time start the stopwatch and note the volume of gas in the gas syringe. Do not shake the test tube.


Note the volume of gas every 30 seconds and continue until the volume of gas remains constant.





Method 2


Weigh out 10 g of the marble. Make sure that the pieces are approximately the same size.


Measure 20 cm3 of the hydrochloric acid solution provided in the 100 cm3 measuring cylinder.


Pour the measured solution into the conical flask and place the flask on the balance.


Pour the marble into the flask and put the cotton wool in the mouth of the flask to prevent acid spray.


Start the stopwatch and note the combined mass of the flask and the reactants.


Note the mass every 10 seconds for two minutes and then every 30 seconds until the mass remains constant.





Equipment/materials


10 g marble (medium-sized lumps)


20 cm3 0.5 mol dm-3 hydrochloric acid (low hazard)


Side-arm test tube and stopper


100 cm3 gas syringe


Two stands, clamps and bosses


100 cm3 measuring cylinder 


Stopwatch


250 cm3 conical flask


Cotton wool


Access to a balance








Objective				


Be able to generate data which can be processed to produce a graph.


Use this graph to deduce the order of a reaction.
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