
Name ______________________________________

Before you begin, save this Lab Report Template on your computer as LastNameAPChem11
Title: Indicators 
Purpose: 
to understand how pH values relate to concentrations of strong acids and bases
to make solutions with a series of pH values

to observe he pH range of commercial and natural indicators

to test the pH of chemical solutions and commercial products
Materials: 

	0.1 M hydrochloric acid, HCl

0.1 M sodium hydroxide, NaOH

pH paper
phenolphthalein paper

bromophenol blue
	grape juice

dark-colored fruit, vegetable or flowers

distilled water

isopropyl alcohol


	96-well reaction plate

mini-pipets

glass beaker

small beakers or cups

hot plate 


Procedure: 
Natural Indicators—Preparation 

1. Boil red cabbage, beets, or the skin of red tomatoes or apples. Strain and save the juice

2. Soak dark flowers in isopropyl alcohol (rubbing alcohol) to extract color. Strain and save juice

pH Testing Setup 
1. Using the dropping bottle, place 5 drops HCl in wells A1, B1, C1, D1, E1, and F1 of the reaction plate.
(Note: pH of HCl = 1: [HCl] = [H3O+] = 10-1….refer to  pH Table, below)
2. Place 5—10 mL distilled water in small beaker. Use a mini-pipet to add 9 drops in all other wells in rows A, B, C, D, E, and F

3. Use a clean mini-pipet to transfer 1 drop from A1 into A2. Return unused solution to A1.
(Note: pH of HCl in A2 = 2: [HCl] = [H3O+] = 10-2)
4. Use a clean mini-pipet to transfer 1 drop from A2 into A3. Return unused solution to A1.
(Note: pH of HCl in A3 = 3: [HCl] = [H3O+] = 10-3)
5. Repeat , putting one drop from A3 into A4, etc

6. Repeat, for rows B—F
7. Do not add anything to the distilled water in column 7. 
(Note: pH of H2 O in A7—F7 = 7: [H3O+]] = [OH-] = 10-7)
8. Place 5 drops of NaOH into the empty well H12. Draw this solution into a mini-pipet and place 1 drop into each well of COLUMN 12.
(Note: pH in a A12—F12 = 12: [NaOH-] =[OH-] = 10-2, [H3O+] = 10-12….refer to pH Table below)
9. Using the mini-pipet, place 1 drop from A12 into A11, return unused solution to A12
(Note: pH in a A11 = 11: [NaOH-] =[OH-] = 10-3, [H3O+] = 10-11)
10. Repeat, putting 1 drop from A11 into A10, etc.

11. Repeat for rows B—F

12. Complete Data Table 1 with the appropriate pH values

13. Use pH paper to test the pH in row A. Record in Data Table 2, below
(Note: the pH values may not be precisely even integers, since the concentrations are not precise. Dissolved gases in the water and solutions, such as CO2, may affect the values.)
14. Cut 12 2-mm lengths of phenolphthalein indicator paper and drop into each well in row B. Record any color changes that occur.

15. Repeat with bromophenol blue in row C and the vegetable/flower indicators you prepared in rows D—F. Record any color changes that occur.

16. Record the pH range for each indicator in Data Table 3, below
Results: 
	Data Table 1: pH Values for 96-Well Reaction Plate

	
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12

	A
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12

	B
	1
	2
	3
	4
	5
	6
	7
	
	
	
	
	12

	C
	
	
	
	
	
	
	7
	
	
	
	
	12

	D
	
	
	
	
	
	
	7
	
	
	
	
	12

	E
	
	
	
	
	
	
	7
	
	
	
	
	12

	F
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12

	G
	
	
	
	
	
	
	
	
	
	
	
	

	H
	
	
	
	
	
	
	
	
	
	
	
	


	Data Table 2: pH Values for Various Indicators

	Indicator
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12

	pH paper
	
	
	
	
	
	
	
	
	
	
	
	

	Phenolphthalein
	
	
	
	
	
	
	
	
	
	
	
	

	Bromophenol Blue
	
	
	
	
	
	
	
	
	
	
	
	

	Cabbage Juice
	
	
	
	
	
	
	
	
	
	
	
	

	Beet Juice
	
	
	
	
	
	
	
	
	
	
	
	

	Tomato Skin Juice
	
	
	
	
	
	
	
	
	
	
	
	

	Flower Petal Extract
	
	
	
	
	
	
	
	
	
	
	
	


	Data Table 3: pH Ranges for Various Indicators

	Indicator
	pH Ranges
	Color Change(s)

	pH paper
	
	

	Phenolphthalein
	
	

	Bromophenol Blue
	
	

	Cabbage Juice
	
	

	Beet Juice
	
	

	Tomato Skin Juice
	
	

	Flower Petal Extract
	
	

	Note: Some of the indicators may change colors more than once. Be sure to record the range for each color change!


Discussion: None Required
Conclusion:  none required 
Reflection:


Personal commentary about what you learned from the lab activity
	pH Scale

	[H3O+]
	pH
	[OH-]

	100
	0
	10-14

	10-1
	1
	10-13

	10-2
	2
	10-12

	10-3
	3
	10-11

	10-4
	4
	10-10

	10-5
	5
	10-9

	10-6
	6
	10-8

	10-7
	7
	10-7

	10-8
	8
	10-6

	10-9
	9
	10-5

	10-10
	10
	10-4

	10-11
	11
	10-3

	10-12
	12
	10-2

	10-13
	13
	10-1

	10-14
	14
	100








____________________________________________________________________________________


AP Chemistry
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