Lab: Antacids & Stomach Acid  

Name_______________________ #_____
Introduction:

An average adult stomach produces between 2 and 3 Liters of gastric juice daily. Gastric juice is an acidic digestive fluid secreted by the mucous membranes lining the stomach. One of its components is hydrochloric acid (HCl). The pH of gastric juice is 1.5, which corresponds to 0.03M. This is strong enough to dissolve zinc metal. As food is metabolized, carbonic acid (H2CO3) is produced from the reaction of water with CO2:

  CO2(g)   +  H2O(l) (  H2CO3(aq)






(equation 1)
The H2CO3 then breaks down into H+:


H2CO3(aq)  (  H+(aq)   + HCO3-(aq)






(equation 2)
The purpose of the acidic stomach contents is to digest food and to activate digestive enzymes. Eating stimulates H+ secretion. The stomach sheds the mucous lining about every three days. However, if the acid content is excessively high, the H+ ions move back to the blood plasma and cause muscular contraction, swelling, bleeding, and pain.  Ulcers may be another result. This results from the stomach lining breaking down and the acid attacking the stomach wall. Ulcers are thought to be caused by weakness in the stomach lining or excess stomach acid. Bacteria can also cause ulcers.  One way to temporarily reduce the H+ in the stomach is to take an antacid. The major function of the antacid is to neutralize excess HCl in gastric juice. The antacid is a buffer that maintains the pH of the stomach.

The following table lists the active ingredients in some popular antacids:



Commercial name





Active ingredients


Alka-seltzer(






Aspirin, sodium bicarbonate, citric acid


Rolaids(






Calcium carbonate, magnesium hydroxide


Tums(







Calcium carbonate


CVS(







Calcium carbonate


The reactions that show the neutralization of stomach acid are:


CaCO3(s)  + HCl(aq)  ( CaCl2(aq)  + H2O(l)  + CO2(g)




(equation 3)

MgCO3(s)  + 2HCl(aq)  ( MgCl2(aq)  + H2O(l)  + CO2(g)



(equation 4)

NaHCO3(aq)  + HCl(aq) ( NaCl(aq)  + H2O(l) + CO2(g)



(equation 5)

Mg(OH)2(s)  + 2HCl(aq) ( MgCl2(aq) + 2H2O(l)




(equation 6)

In this lab you will perform a titration for two or three (depending on what’s available) antacids to find which absorbs the most acid. We will not use alka-seltzer, as it has a different active ingredient and would introduce another variable.
Safety: goggles, aprons, acid spills (*use the sodium bicarbonate solution, sitting near the sink on the side counter, if you get HCl on your skin. After using it, you may rinse with water. Locate it before you start the lab!)
Procedure:

1. Grind up an antacid tablet with mortar & pestle and mass (weigh) out 0.1 g of the powdered tablet (use weigh boat).
2. Pour the measured amount into a 25 ml flask or beaker
3. Add 1.5 mL of distilled water and mix well (by gently twirling/tapping or stirring rod)
4. Add 1 drop of methyl orange or congo red indicator to the solution. 
5. Titrate the solution to the end point with 1M HCl. Record the number of drops needed to cause the color change. You need to gently twirl between each drop addition, as to not miss the end point. Be careful to not break the tip of the buret when gently twirling! *I also have pH paper that likely would be useful. Put the tip of a stirring rod in the solution and place the tip on the pH paper (put the pH paper on a paper towel to do this)
6. Do a second trial. Record results.
7. Repeat steps 1-6 with at least one another antacid

Data: (Do 2 trials of each and average your results)
Antacid name




# drops to titrate



g of antacid used
__________




Trial 1__________



__________







Trial 2__________



__________







Avg ____________



__________

Antacid name




# drops to titrate



g of antacid used
__________




Trial 1__________



__________







Trial 2__________



__________







Avg ____________



__________

Antacid name




# drops to titrate



g of antacid used
__________




Trial 1__________



__________







Trial 2__________



__________







Avg ____________



__________

Data and Results:

Use the formula to calculate the grams of HCl neutralized by each antacid


Avg # drops to titrate    x    
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mL

41

drops

      x     g of antacid used      =     grams of HCl

Show your calculations, below:
Individual Group Data (averages):
	Antacid Name
	Grams HCl

	
	

	
	

	
	


Put group results on whiteboard. Collect data.

Class Data (averages of all groups):

	Antacid Name
	Grams HCl

	
	

	
	

	
	


Construct a graph that shows both individual group results for each antacid, as well as displaying the class data for each antacid tested. (*See next page)
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Questions: 
1. What is the purpose of the indicator?

2. What is the equivalence or end point in a titration?

3. Why did you use the same mass of antacid each time you perform the titration? What would have happened if you had used twice the amount?
4. Which equation(s) shows the neutralization reaction in the products tested in lab?

5. What is the most common active ingredient in antacids?  

(*See next page)

Analysis and Conclusions: Using the data, discuss the results (include results with pH paper). It should also include mistakes/errors made, as well as how methods could be improved to increase the validity of the results. Make sure this is a TRUE PARAGRAPH and is THOROUGH. 
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