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Testing the Effectiveness of Various Antacids

Introduction:

Antacids contain bases such as calcium carbonate which, when swallowed, react with excess hydrochloric acid produced in the stomach.  The reaction is as follows:

calcium carbonate  +  hydrochloric acid  →  calcium chloride  +  water  +  carbon dioxide

(base in antacid)        (excess stomach
      (neutral “salt”)

         (gas that makes

                                             acid)                                                                      you “burp”)

In this investigation you will determine how much hydrochloric acid various antacid tablets

can react with, and from this, determine and rank the effectiveness of the various antacid brands.

The indicator chemical methyl orange will be used to show when the pH of the reacting solution reaches 3.5, which is around the normal pH value of the human stomach (the methyl orange will turn red at this point).  When a pH value of 3.5 has been reached, the antacid has reacted with the excess stomach acid and returned the stomach back to normal.

Materials:
mortar & pestle

250 mL flask




small beaker


100 mL graduated cylinder




stirring rod


methyl orange indicator




hydrochloric acid 

burrette




various antacid tablets
white paper

Procedure:

1.
Obtain one of the antacid tablets (record the “Brand”).  Break the tablet up into several 
pieces and place the pieces into the mortar.  Use the pestle to grind the tablet into a fine 
powder.

2.
Add 50 mL of water to the mortar.  Stir to dissolve the crushed tablet.  Pour the contents 
of the mortar into a 250 mL flask.  Add another 50 mL of water to the mortar and once 
again, pour the contents into the flask. 

3.
Place the flask on top of a piece of white paper.  Add 6 drops of methyl orange to the 
flask (the colour should appear to be yellow, which is typical of a basic solution).

4.
Using a burrette, add hydrochloric acid to the flask one drop at a time swirling well after each drop.  Continue adding hydrochloric acid in this way until the colour of the solution just turns red and stays red 
after swirling.  In the table, record the total amount of HCl added.

5.
Repeat steps # 1-4 for the other “Brands” of antacid. 

Observations:

	Brand
	Initial Burette Reading (mL)
	Final Burette Reading (mL)
	Volume of Acid Used (mL)

	
	
	
	

	
	
	
	

	
	
	
	


Questions and Conclusions:

1.
The more acid an antacid can absorb, the more effective it is at relieving acid indigestion 
and heartburn caused by the excess stomach acid.  Based on your observations, list the 
various brands of antacids tested from most effective to least effective.

2.
a)
The total cost of each antacid brand has been provided, along with the total 


number of tablets contained per package of antacid.  Use this information to 


determine the cost/tablet for each brand ( = total package cost ÷ total # 



tablets/package).   Show all calculations and final cost/tablet for each brand in table 

form. 


b)
The cost efficiency of each antacid brand takes into account both the cost of each 

tablet 
and the amount of acid it is able to “absorb”.  Determine the cost efficiency 

for each antacid brand ( = total # drops of acid absorbed ÷ cost/tablet).  Show all 


calculations and final cost efficiency for each brand in table form. 


c)
The higher the cost efficiency, the more effective the antacid is at relieving the 


discomfort caused by excess stomach acid.  Based on your calculations, list the 


various brands of antacids tested from most effective to least effective.   

3.
a)
Based on your answers to questions #1 and #2, which antacid brand would you 


purchase, and why? 


b)
What other information could be useful in helping you decide which antacid brand to 

purchase?  Explain. 

Connections and Extensions:

1.
Give two ways that this experiment could be improved.

2.
a)
What is the main function of an antacid tablet?


b)
What is the name given to this common type of reaction between an acid and a 


base?

3.
a)
Using the word equation given at the beginning of the Investigation, write a balanced 

chemical equation for this reaction. 


b)
Is this type of reaction an example of a synthesis, decomposition, single 


displacement or double displacement reaction?

4.
When using most types of antacids, it is often recommended on the packaging that the 
tablet be chewed before swallowing.  With reference to factors that affect the rate of a 
chemical reaction, explain why it is preferable to chew the tablet first rather than 
swallowing it whole.

5.
Explain why it is unhealthy to take a lot of antacid tablets, or to use antacid tablets too 
frequently.
