Acids and Bases
Name___________________________Period______Date_____________

Objective:  To determine if household solutions are acids or bases and then determine their pH.

Materials:
One leaf of red cabbage
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Metal ring & ring stand

Bunsen burner

Wire gauze

Rubber-coated tongs

Stirring rod

Pipet

Test tube

Phenolphthalein

50 mL graduated cylinder

Red & Blue litmus paper

pH paper

test tube tongs

Safety:  NEVER consume anything form glassware!  Food materials used in the lab are considered lab materials only and are NOT considered food.  Be sure to wear goggles and an apron since acid is involved in this lab.  Tie back long hair and push up long sleeves to keep them safe from fire.  Always stay by a lit Bunsen burner.  Be sure to let metal cool completely before touching it.  For this lab, all liquids can go down the drain with running water.  
Pre-Lab Questions:
1. Acids have a ________________pH while bases have a _________________pH

2. Acids make __________________ions in solution and bases make ___________________ions in solution.
Procedure:
Making the Cabbage Juice Indicator:
1. Setup your ringstand, metal ring, wire gauze and Bunsen burner.  DO NOT LIGHT YOUR BUNSEN BURNER YET!

2. Obtain one cabbage leaf and tear it into small pieces.  Your pieces should be about the size of a dime.  Put all of the pieces into a CLEAN 400 mL beaker.

3. Add water to the 400 mL beaker until it is about half-full

4. Light your Bunsen burner and position it under the wire gauze.

5. Adjust your flame and wire gauze so the flame is no taller than your pinky finger, but it is barely touching the wire gauze.  Also, be sure the flame is blue.

6. Put your beaker of water and cabbage on the flame.  Allow the water to boil until it turns medium-dark purple.  

7. Turn off your Bunsen burner.  Use the rubber-coated beaker tongs to remove the beaker from the wire gauze.  Allow the beaker to cool on the countertop.  The cabbage JUICE will serve as your indicator later in the lab.  

Determining if Liquids A & B are acids or bases:
8. While the cabbage juice indicator is cooling, take a graduated cylinder to the front of the room.  Obtain 5 mL of Liquid A.

9. Add the liquid to a test tube.  

10. Add one drop of the phenolphthalein indicator at the front of the room to the test tube with Liquid A.  Record your observations.  

11. In a different test tube, repeat steps 8-10 with Liquid B instead of Liquid A.  SAVE Liquids A & B for later. 

12. Answer question number one in the post-lab section. 
Determining if Household Solutions are acids, bases, or neutral: 

13. You will be determining if various household solutions are acids, bases, or neutral.  

14. Obtain 4 pieces of red and 4 pieces of blue litmus paper.  Tear each of these pieces into 3.  You should have a total of 12 pieces of red litmus paper and 12 pieces of blue litmus paper.  

15. Use a pipet to transfer one drop of liquid from one of the samples to red litmus paper.  Then transfer another drop of liquid from the same sample to blue litmus paper.  If the red paper turns blue and the blue stays blue, then the liquid is a base.  If the blue paper turns red and the red paper stays red, then the liquid is an acid.  If neither paper turns color but looks “wet” instead, then the liquid is neutral.
16. Mark each solution as an acid, base or neutral by putting an “X” in the appropriate column of the data table.  

17. Throw the litmus paper away.  

18. Depending on the time, you may leave materials out on the countertop to finish the lab later in the period.  If it is the end of the day, clean up your lab station.  Put saran wrap on your beaker of Cabbage Juice and the test tubes with Liquids A & B to save until tomorrow.
STOP THE LAB
Determining estimated and actual pH of solutions: 

19. Time for cabbage juice!  Obtain a beaker with a household solution in it.  Put a small amount of a household solution into a new test tube using the pipet in the household solution beaker (one squirt will do).  LEAVE THE PIPET IN THE BEAKER!

20. Use YOUR pipet at your lab station to add a small amount of cabbage juice to the test tube.  IT IS IMPORTANT THAT YOUR CABBAGE JUICE PIPET IS NOT PLACED INTO ANY HOUSEHOLD CHEMICAL AND THAT ANY HOUSEHOLD CHEMICAL PIPET IS NOT PLACED INTO YOUR CABBAGE JUICE!  ALSO, DO NOT MIX UP THE PIPETS FOR EACH HOUSEHOLD CHEMICAL!

21. Use the scale at the bottom of the “procedure” section to estimate the pH of the household solution and record this value in the data table.  

22. Obtain a piece of pH paper.  Tear this paper into 13 pieces.  Dip your CLEAN stirring rod in the household solution.  Touch the stirring rod to the pH paper.    
23. Compare the color of the pH paper to the chart at the front of the room.  Record the actual pH of the household solution and add it to the data table. 
24. Rinse your stirring rod with running water.

25. Return the household solution to the supplies table and select another household solution.

26. Complete steps 19-25 for each household solution. 
27. When finished with each household solution, test Liquids A and B with the remaining 2 pieces of pH paper.  Record your results in the data table.
28. When finished, wash all glassware and clean your lab station.  
Cabbage Juice pH Chart:
	pH
	   2
	  4
	  6
	  8
	  10
	  12

	Color
	 Red
	Purple
	Violet
	Blue
	Blue-

Green
	Green


Data and Observations:
Data Chart for Liquids A & B
	
	Observations With Phenolphthalein
	Actual pH

	Liquid A
	
	

	Liquid B
	
	


Data Chart for Household Solutions
	Solution
	Acid
	Base
	Neutral
	Estimated pH
	Actual pH

	Vinegar
	
	
	
	
	

	Baking Soda
	
	
	
	
	

	Soft Drink
	
	
	
	
	

	Sugar
	
	
	
	
	

	Ammonia
	
	
	
	
	

	HCl
	
	
	
	
	

	Potassium Hydroxide
	
	
	
	
	

	Tap Water
	
	
	
	
	

	Dishwashing Liquid
	
	
	
	
	

	Laundry Detergent
	
	
	
	
	

	Lemon Juice
	
	
	
	
	


Post-Lab Questions:
1. The indicator, phenolphthalein, turns bright pink in the presence of a base and stays colorless in the presence of an acid.  Knowing this, identify Liquid A and Liquid B as an acid or a base.  

Liquid A:

Liquid B:

2. What is the range of pH values for acids?  For bases?

3. Which of the household solutions was the strongest acid?_______________________________

4. Which of the household solutions was the strongest base?_______________________________

5. Antacids, like Pepto-Bismol, have a pH value of about 9-10.  Are they acids or bases?

6. Some people have Acid Reflux Disease, in which they have too much stomach acid and frequently experience heartburn.  As a remedy, they are usually prescribed a drug such a Nexium, or they take antacids frequently.  Explain how an antacid can relive problems caused by excess stomach acid.  
