Experiment 2.8 – Some kinetics experiments

!! Wear eye protection correctly throughout the experiment

This is a set of three experiments. The first two are a little unusual in that you are not going to be given very many instructions. It is up to you to decide on the exact details (but check them with your teacher before starting). If you are careful you will be able to get some excellent results which will be checked at the end.

1 The effect of concentration on rate

You are going to be investigating the following reaction:

Mg(s) + 2HCl(aq) MgCl2(aq) + H2(g)

You will be provided with some 2M hydrochloric acid and some 3 cm lengths of magnesium ribbon. The principle is very simple. You add the magnesium to the acid and time how long it takes to disappear. In order to work out the rate you have to calculate the reciprocal (1 divided by something) of the time it takes to disappear. If it takes twice as long it’s going at ½ the rate, not twice the rate.

You will have to decide what volume of acid to use in each experiment and what other concentrations to use. To get these concentrations you will have to dilute the 2M acid with distilled water. You will have to decide how to do this.

Repeat your first experiment a couple of times. Do you get the same (or nearly the same) result? If not, why not? The experiment is pretty much useless if it is not reproducible. Can you improve your experiment to get closer repeat results? You might want to think about the effect of temperature changes and stirring.

When you have your results plot a graph of rate (1 divided by time) on the vertical axis and concentration squared on the horizontal axis. What sort of graph do you get?

2 The effect of temperature on rate

The principle here is the same as in experiment 1, but this time you will keep the concentration constant and change the temperature. You will need to decide what temperatures to use and what the best concentration to use is.

Again, calculate the rate from 1 divided by the average time at a given temperature. This time plot a graph of rate on the vertical axis and temperature on the horizontal axis. You should see that rate increases rapidly with temperature.

If you are feeling confident of your results ask your teacher for an alternative graph to plot which will check the accuracy of your results.

3 A catalyst demonstration

Use measuring cylinders to put 10 cm3 of 0.5M potassium sodium tartrate solution and 10 cm3 of 20 volume hydrogen peroxide solution into a 400 cm3 beaker. Place it on a tripod and gauze and just bring it to the boil using a Bunsen burner. Turn the heat off and off 1 cm3 of cobalt(II) sulfate solution from a dropping pipette. This is a catalyst for the reaction. Make a careful note of any change to the rate of the reaction and any changes in colour.
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