Grade 12 Chemistry C12-3-06
Reaction Rate Lab

Thanks to David Savoie
Objective: To determine how reaction is influenced by concentration and on temperature.

Apparatus:
· Solution A: Potassium Iodate (2 g per 1000 mL) in various concentrations (100%, 80%, 60%, 40% and 20%).
· Solution B : Sodium Metabisulfite (0.4 g per 1000 mL), Corn Starch (2 g per 1000 mL), Sulfuric acid (5 mL of 1 M per 1000 mL)

· 2 test tubes

· 2 graduated cylinders

· 2 test tube clamps

· test tube rack

· water bath

· thermometer

Background:

1. The sodium metabisulfite interacts with water to form sodium hydrogen sulfite:
Na2S2O5 + H2O ( 2NaHSO3

2. In water the sodium hydrogen sulfite ionizes.  The sodium ion is a spectator and the hydrogen sulfite ion will play a role in our experiment.

NaHSO3 ( Na+ + HSO3–
3. In water the potassium iodate ionizes.  The potassium ion is a spectator ion and the iodate ion will play a role in our experiment.

KIO3 ( K+ + IO3–
4. The sulfuric acid ionizes to a hydrogen ion (we’ll use H+ even though H3O+ is technically correct) and a sulfate ion.

H2SO4 ( 2H+ + SO4–2
5. In order for the iodine to interact with the starch the iodine must be converted from its ionic form into its molecular form.

There are three main competing reactions taking place in this experiment.  The slowest step is the rate determining step and will determine the overall reaction rate.

IO3– + 3HSO3– ( I– + 3SO4–2 + 3H+ 
(Rate determining step

5I– + 6H+ + IO3– ( 3I2 + 3H2O 

(can cause color change

I2 + HSO3– + H2O ( 2I– + SO4–2 + 3H+
Procedure:

Part A: Determining the influence of concentration on reaction rate.
1. At room temperature mix 10 mL amounts of Solution A and Solution B.
2. From the moment of mixing, time how long it takes before the color change occurs.  Record this result in the table below.

3. Rinse the test tubes and repeat for each concentration of solution A (100%, 80%, 60%, 40% and 20%).

Part B: Determining the influence of temperature on reaction rate (do not exceed about 50(C)

1. Select one concentration of Solution A to use through out the experiment.  
2. Put equal amounts of Solution A and Solution B (10 mL each) in to separate test tubes. 
3.  Place the test tubes into a water bath for a couple of minutes to reach a stable temperature.  
4. Mix the solutions and place the filled test tube back into the water bath.  From the moment of mixing time how long it takes before the color change occurs.  
5. Rinse the test tubes and repeat for different water baths (ice water, cold tap water and two warmer tap water temperatures).  
6. Using the appropriate data point from above will give a fifth temperature.

Observations and Results:

Part A: Various Concentrations at T = __________(C

	%[A]
	Time (s)
	Rate (1/t) (s–1)

	100
	
	

	80
	
	

	60
	
	

	40
	
	

	20
	
	


1. Calculate the rate as R = 1/t then graph rate versus concentration on the graph that follows.
2. Describe the trend displayed in the graph. 
3. Explain, using Collision Theory and with reference to the reacting species, why this relationship exists.
Rate vs Concentration

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	


Part B: Various Temperatures at __________ % [A]

	T (°C)
	Time (s)
	Rate (1/t) (s–1)

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


1. Calculate the rate as R = 1/t then graph rate versus temperature on the graph that follows.
2. Describe the trend displayed in the graph.
3. Explain, using Collision Theory and with reference to the reacting species, why this relationship exists
Rate vs Temperature

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	


Summary:

In this reaction we have observed a chemical change. The reaction results in the formation of molecular iodine. The presence of iodine is evidenced by a color change. The reaction we have observed is not a simple one-step reaction. Instead there is a reaction mechanism. That is a series of steps that sum to an overall reaction. The formation of the iodine follows a rate-determining step. That is, a slow step in the reaction mechanism that limits the overall reaction rate. Despite this slow step we can speed up or slow down the rate of conversion of reactant species to product species by changing temperature and concentration. The influence of both of these factors can be explained by Collision Theory - a model that explains reaction rate as a result of particles colliding with a certain minimum energy. 
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