Laboratory 2: pH and Buffers

Name: ____________________________
Group: ______

Date:____________

2.1 Introduction to Acids, Bases, and pH

Define the following terms:

Acid:

Base:

If a solution has a pH of 4 it is _____________________________.

If a solution has a pH of 9.5 it is _____________________________.

If a solution has a pH of 7 it is _____________________________.

What color is the phenol red solution initially? __________________

What color is the phenol red solution after hydrochloric acid is added? _________________________

What happens when you blow air into the solution?_________________________________________

    -Why does the solution change color if no acid was added when air was blown into it?

2.2 Using Red Cabbage Indicator to Measure pH

What is a pH indicator?

A. Making a Set of Standards
Table 2.2: Color of Standard Solutions for Red Cabbage Indicator

	pH
	Color

	2
	

	4
	

	6
	

	7
	

	8
	

	10
	

	12*
	


*Note: Pigments are not stable at pH 12.  Record initial and final colors at this pH.

B. Comparing pH of Beverages and Stomach Medicines

Table 2.3: pH Values of Beverages and Stomach Medicines

	Beverages
	pH
	Stomach Medicines
	pH 

	White grape juice
	
	Milk of Magnesia 

(Mg(OH)2)
	

	7 Up/Sprite
	
	Sodium Bicarbonate

(NaHCO3)
	

	Seltzer water
	
	Maalox


	


Questions:

1. What hypothesis could be tested with this experiment?

2. What is the independent variable in this experiment?________________________________________

3. What is the dependent variable in this experiment?__________________________________________

4. What substance could be used as a control for this experiment? _______________________________

2.3 Using the pH Meter to Determine Buffering Capacity

What is a buffer?

Is the solution in Figure 2.1 a good buffer?______________  

Explain how you know.

At what pH does this solution buffer?_________________

Is the solution in Figure 2.2 a good buffer?  _____________

Explain how you know.

Solution assigned to your team: ______________________________________

What hypothesis is being tested?

What is the independent variable in this experiment?___________________________________________

What is the dependent variable in this experiment? ________________________

Why should you determine the buffering capacity of water as a part of this experiment? _______________

Data Table 1: Buffering Capacity of Water and Assigned Solution (____________________)

	Acid added 

to Water
	pH
	Base added to Water
	pH
	Acid added to assigned solution
	pH
	Base added to assigned solution
	pH

	0 ml HCl
	
	0 ml NaOH
	
	0 ml HCl
	
	0 ml NaOH
	

	1
	
	1
	
	1
	
	1
	

	2 
	
	2
	
	2
	
	2
	

	3
	
	3
	
	3
	
	3
	

	4
	
	4
	
	4
	
	4
	

	5
	
	5
	
	5
	
	5
	

	6
	
	6
	
	6
	
	6
	

	7
	
	7
	
	7
	
	7
	

	8
	
	8
	
	8
	
	8
	

	9
	
	9
	
	9
	
	9
	

	10
	
	10
	
	10
	
	10
	


Draw a graph for your data using the template shown in Figure 2.5 and attach to report.

Was your prediction about the buffering capacity of your assigned solution correct? __________________

If the solution is a buffer at what pH does it buffer? ________________________

Evaluate your hypothesis.  Is it supported or proven false by the results?____________________________

Describe the buffering capacity (or lack of it) of this solution.

Describe the buffering capacity (or lack of it) of water. _________________________________________

Review Questions:   

1.____________________________________________________________________________________

2.____________________________________________________________________________________

3.____________________________________________________________________________________

4.____________________________________________________________________________________

5.____________________________________________________________________________________

6.____________________________________________________________________________________7.____________________________________________________________________________________

8.____________________________________________________________________________________

