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Reaction Rates
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In chemistry, the rate of reaction describes the speed at which reactants are converted to the products of the reaction. To quantify it, we measure the change in concentration of a substance between the beginning and end of a measured time period (the concentration of a product increases during a reaction.).  If, for example, you are looking at how much hydrogen is produced when magnesium and hydrochloric acid react, the rate will be calculated from volume of hydrogen produced reaction time.  The reaction between magnesium and hydrochloric acid is shown below:
Mg (s) + 2HCl (aq)( H2 (g) + MgCl2 (aq)

Here are some typical results from a reaction involving hydrochloric acid and magnesium (with the concentration of the acid at 0.5 M).  
The reaction produces hydrogen gas, and that is what was measured.
	Time

(minutes)
	0
	0.5
	1
	1.5
	2
	2.5
	3
	3.5
	4
	4.5
	5
	5.5
	6
	6.5
	7
	7.5
	8

	Volume of hydrogen

(mL)
	0
	8
	14
	20
	25
	29
	33
	36
	38
	39
	40
	40
	40
	40
	40
	40
	40


1. Plot these results on a graph and label the graph “Original Reaction Rate”.  Describe what the results show you about the rate of reaction. (Why do you think the curve flat at the end?)
________________________________________________________________________________________

One of the ways the rate of reaction can be altered is by changing the concentration of the reactants.  Below is data for another experiment using more concentrated acid: 

	Time

(minutes)
	0
	0.5
	1
	1.5
	2
	2.5
	3
	3.5
	4
	4.5
	5
	5.5
	6
	6.5
	7
	7.5
	8

	Volume of hydrogen

(mL)
	0
	14
	25
	33
	37
	38
	39
	40
	40
	40
	40
	40
	40
	40
	40
	40
	40


2. Plot this on to the same graph and label the graph “Increased Concentration”, and comment on what the results show you about changes in the reaction rate when you use a more concentrated acid.  What happened?
________________________________________________________________________________________

3. On the same graph, draw a sketch of the curves below based on how you think they would look if you repeated the experiment.  Label each curve clearly: 
(a) at a lower temperature than the original reaction (label “Lower Temperature”)
(b) at a higher temperature than the original reaction and with a catalyst present. (label “Higher Temperature 
      + Catalyst”)
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