Using Indicators to Determine pH
9Th Grade Science
Introduction:
It is very common to test solutions to determine whether they are acidic, basic, or neutral.  The most accurate method of determining the pH of a solution is to use an electronic instrument known as a pH meter.  For simpler, though less accurate pH determination, acid-base indicators are commonly used.


A pH indicator is an organic compound that changes color at a particular pH.  For instance, the compound may be red when the pH is below 5 and yellow when the pH is above 5.  The type of indicator to be used for a certain task is chosen according to the pH range in which they show a color change.  Some indicators are actually a mixture of various compounds, each of which changes at a different pH.  

Procedure:


In this lab activity you will be exploring four pH indicators:  Bromothymol Blue, Phenolphthalein, Thymol Blue, and Universal Indicator.  First, you will test each of the known pH solutions with the indicators to develop a “key” based on the indicators’ colors.  Next, you will choose 2 of the household items and use your key to determine the pH of each of the unknowns.  The basic procedure is listed below:
*Safety:  Goggles must be worn during this activity.

1. Obtain a clean acetate sheet and an “Indicator Grid” sheet.

2. Place the grid under the acetate sheet and put the sheets flat on your lab bench.

3. In the first row (pH of 1), put 3 drops of the pH of 1 solution in each box across the row.

4. Repeat for the other known pH solutions in the appropriate rows.

5. Obtain the Bromothymol Blue indicator.

6. Add 1 drop of the indicator to each box in the first column (under Bromothymol Blue).

7. Record the color in your data table. (Be as specific as possible- ex: blue/green- not just blue)

8. Repeat for the other indicators.

9. Repeat steps 3-8 above for the two unknown household items.
Data Table:

	pH
	Bromothymol Blue
	Phenolphthalein
	Thymol Blue
	Universal Indicator

	1
	
	
	
	

	3


	
	
	
	

	5
	
	
	
	

	7
	
	
	
	

	9
	
	
	
	

	11


	
	
	
	

	13
	
	
	
	

	Household Item:

______________
	
	
	
	

	Household Item:

_____________
	
	
	
	


PRE-LAB QUESTIONS:  
Read through the entire lab, then answer the questions below.

1.  What is the most accurate way to test the pH of a solution?
2. What type of compounds will you be using to test the pH of solutions in this lab?

3. List the four indicators that we you use in the lab.

4. How does an indicator show the pH level of a substance?

5. What type of unknown items will you be testing?
6. On what type of surface will you be mixing the drops of indicator and solution?
7. What will you record in the data table?

8. How will you dispose of the solutions at the end of the lab?

9. What should be held constant in this experiment?

Using Indicators to Determine pH:
Indicator Grid Sheet

	pH
	Bromothymol Blue
	Phenolphthalein
	Thymol Blue
	Universal Indicator

	1


	
	
	
	

	3


	
	
	
	

	5


	
	
	
	

	7


	
	
	
	

	9


	
	
	
	

	11


	
	
	
	

	13


	
	
	
	

	Household Item:


	
	
	
	

	Household Item:


	
	
	
	


Name _____________________________



Date _____________  Period ____

Using Indicators to Determine pH:  Post-Lab Questions

1. What is the first household item you chose?  ____________________
2. What is the approximate pH of this item?  Give your reasoning.

3. What is the second household item you chose? ____________________
4. What is the approximate pH of this item?  Give your reasoning.

5. Which indicator would be best to use if you wanted to distinguish between a strong acid and a weak acid?  WHY?

6. Which indicator would be best to use if you wanted to distinguish between a strong base and a weak base?  WHY?

7. Suppose you rinsed off the acetate sheet into a waste beaker using distilled water instead of rinsing it into the sink.  What do you think the pH of the solution in the waste beaker would be?  Explain. 

