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Activity 28:   Monitoring the rate of a reaction by collecting a gas


	





Student Worksheet














Questions


Write an equation for the reaction you carried out.


What other factors should have been taken into account to make this experiment a fair test?


Suggest how you could obtain 25 cm3 of 2.5 mol dm–3 hydrochloric acid.


Explain why the graph is not always a straight line for the whole experiment.


Use collision theory to explain the effect of concentration on the rate of the reaction. 











From the examiner… 


It is important to present your results (with units) in a table.


Axes on graphs must be linear scales.


Axes on graphs must be labelled with the physical quantity along with its units. 


Gradients also have units.


Proportionality is not only represented by a straight line graph – it must also pass through the origin (0,0).











Safety


Wear goggles.


Do not operate gas syringe when connected to flask.


4.00 mol dm–3 HCl is irritant, but it is wise to treat it as corrosive.


Hydrogen is flammable.


						








Data











Analysis of results


Record your results in the appropriate format.


Plot graphs of volume of gas against time.


Find the gradient of each graph at the start of the reaction where the graph should be linear.


Plot gradients against concentration of acid. How does the rate of reaction depend on the concentration of the acid? 














Procedure


Weigh 5 cm of magnesium ribbon (or 5 marble chips) and place in the conical flask connected to a 100 cm3 gas syringe.


Measure 25 cm3 of 1.00 mol dm–3 hydrochloric acid. Add this to the flask, start the stopwatch and seal the bung.


Whenever 20 cm3 of gas is collected, record the time on the stopwatch. 


Repeat the experiment using a different amount of magnesium if the reaction is too slow or too fast – bear in mind that the reactions will be faster the more concentrated the acid. 


Once you have decided on the amount of magnesium to use, repeat the experiment using different acid concentrations.


You can make different concentrations of hydrochloric acid by diluting with water.


Repeat the experiments if you have enough time. 








Equipment/materials


4, 3, 2 and 1 mol dm–3 hydrochloric acid, HCl


Magnesium ribbon	


Marble chips, CaCO3


250 cm3 conical flask connected to 100 cm3 gas syringe via delivery tube


50 cm3 measuring cylinder


Stopclock or stopwatch


Scissors, ruler and graph paper 


Mass balance











Objective				


Be able to use a gas syringe to monitor rate.


Be able to plot data and interpret graphs.
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Highly flammable
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Corrosive
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