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LAB: TUMS® Rates of Reaction [image: image1.jpg]



TUMS is an over-the-counter antacid made of calcium carbonate (CaCO3).  Like all antacids, TUMS is a base, which when combined with hydrochloric acid (HCl) in the stomach, neutralizes excess stomach acid.  When a TUMS tablet is placed in HCl, a reaction occurs that forms calcium chloride (CaCl2), water (H2O), and carbon dioxide (CO2).
The balanced chemical reaction is:

	
CaCO3   +    2HCl      (   CaCl2   +   H2O    +   CO2



Phenol red is an indicator that is normally red but turns yellow when CO2 is present.  In this experiment, as the CO2 is produced as the reaction proceeds, the phenol red will turn from red to yellow.
Chemical reactions don’t all happen at the same rate.  How fast a chemical reaction happens depends on how often the atoms of the reactants collide together.  This idea is summarized in a scientific concept called Collision Theory.  

Background Information: Collision Theory

Collision theory states that chemical reactions can only happen if reactant atoms collide together and with enough energy. The more frequently atoms collide with enough energy, the greater the rate of reaction. The number of collisions can be controlled by factors such as surface area, temperature, concentration and substances called catalysts.
Materials: (for all experiments)
	Pre-mixed hydrochloric acid (HCl) solution
	TUMS tablets (CaCO3)
	plastic beakers

	mortar and pestle
	glass rod
	stopwatch

	25 mL graduated cylinder
	Aprons
	Safety glasses


Experiment A: Surface Area
Variables:  (Identify the independent, dependent and control variables)
Independent: _______________________________________________
Dependent: _________________________________________________
Procedure:

1. In three beakers, pour 15ml of hydrochloric acid solution.  Add 10 drops of phenol red to each beaker.

2. Crush one TUMS tablet fully with a mortar and pestle.

3. Add the crushed tablet to the first beaker and start the stopwatch.  Stir the reactants with the glass rod and time how long it takes to turn from red to yellow.  Record your results in the data table.  Discard neutralized solution down drain.
4. Repeat Steps 2 – 3 but use a full tablet and then a tablet broken in quarters.

5. Repeat steps 1 – 4 at least one more time, or as instructed by your teacher.

Data Table A: 

	Tablet Condition
	Time to Turn Phenol Red Fully Yellow (sec)

	
	Trial 1
	Trial 2
	Trial 3
	Avg.

	Full Tablet
	
	
	
	

	Quarters
	
	
	
	

	Powder
	
	
	
	


Graph:
      Average Time to Turn Phenol Red to Yellow vs. Tablet Condition

1. Experiment A investigated the effect of surface area on the rate of reaction.  Using your data, explain the relationship between the two variables using ideas from Collision Theory to explain your answer.
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10 x 10 graph








