INTRODUCTION TO pH USING HOUSEHOLD ITEMS

BACKGROUND INFORMATION:  source: http://staff.jccc.net/PDECELL/chemistry/phscale.html 
The concentration of hydrogen ions in a solution is very important for living things. This is because; since the hydrogen ions are positively charged they alter the charge environment of other molecules in solution. By putting different forces on the molecules, the molecules change shape from their normal shape. This is particularly important for proteins in solution because the shape of a protein is related to its function. 

The concentration of hydrogen ions is commonly expressed in terms of the pH scale. Low pH corresponds to high hydrogen ion concentration and vice versa. A substance that when added to water increases the concentration of hydrogen ions (lowers the pH) is called an acid. A substance that reduces the concentration of hydrogen ions (raises the pH) is called a base. Finally some substances enable solutions to resist pH changes when an acid or base is added. Such substances are called buffers. Buffers are very important in helping organisms maintain a relatively constant pH. 

INDIANA STANDARDS: (Teacher note: Select standards for your level.)
7.3.12
Investigate how the temperature* and acidity* of a solution influences reaction rates, such as those resulting in food spoilage. 

7.3.13
Explain that many substances dissolve in water. Understand that the presence of these substances often affects the rates of reactions that are occurring in the water as compared to the same reactions occurring in the water in the absence of the substances.

7.4.14
Explain that the environment may contain dangerous levels of substances that are harmful to human beings. Understand, therefore, that the good health of individuals requires monitoring the soil, air, and water as well as taking steps to keep them safe.

8.3.6
Understand and explain that the benefits of Earth’s resources, such as fresh water, air, soil, and trees, are finite and can be reduced by using them wastefully or by deliberately or accidentally destroying them. 

8.3.7
Explain that the atmosphere and the oceans have a limited capacity to absorb wastes and recycle materials naturally. 

B.1.37
Explain that the amount of life any environment can support is limited by the available energy, water, oxygen, and minerals, and by the ability of ecosystems to recycle the residue of dead organic materials. Recognize, therefore, that human activities and technology can change the flow and reduce the fertility of the land.

B.1.40
Understand and explain that like many complex systems, ecosystems tend to have cyclic fluctuations around a state of rough equilibrium. However, also understand that ecosystems can always change with climate changes or when one or more new species appear as a result of migration or local evolution.

B.1.41
Recognize that and describe how human beings are part of Earth’s ecosystems. Note that human activities can, deliberately or inadvertently, alter the equilibrium in ecosystems.

B.1.43
Understand that and describe how organisms are influenced by a particular combination of living and nonliving components of the environment.

B.1.45
Recognize that and describe how the physical or chemical environment may influence the rate, extent, and nature of the way organisms develop within ecosystems.

B.1.46
Recognize and describe that a great diversity of species increases the chance that at least some living things will survive in the face of large changes in the environment.

MATERIALS: per group

Litmus paper

pH paper (1-12)

pH meter

enough test tubes equal to the number of household samples

test tube rack

pH 7 buffer – 100 ml

two 125 ml beakers

100 ml distilled water

paper towel or Kim wipes
Salt water

Powdered milk

Fish tank water

Buttermilk




Tums or other antacid

Tap water

Baking soda water

Hand soap

Hydrogen peroxide 

Mouthwash

Shampoo

Orange juice

Apple juice

Sugar water

Corn starch

Ammonia

Soda pop
Disposable pipettes

PROCEDURE:

1. Leave pH meter probe in the buffer solution when not in use.  Rinse and blot dry between samples.

2. On your table predict the pH of each sample BEFORE you begin testing samples. 

3. Test each sample with both red and blue litmus paper and record the results in your table.

4. Test each sample with pH paper and compare to the color chart on the bottle to determine the pH. Record the pH number in your table.

5. Test each sample with the pH meter (BE SURE TO RINSE THE PROBE WITH DISTILLED WATER AND BLOT DRY BETWEEN SAMPLES) and record your results in the chart. DO NOT ALLOW pH PROBE TO STAND IN THE AIR – WHEN NOT IN USE PLACE IN BUFFER SOLUTION!)
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NAME_______________________________________DATE_________________PER_____

	Substance Tested
	Predicted pH
	Red Litmus color 
	Blue Litmus color
	 pH
Paper results
	pH meter results
	Acid, Base, or Neutral?

	1. Salt Water
	 
	
	
	 
	
	 

	2. Powdered Milk
	 
	
	
	 
	
	 

	3. Fish tank Water
	 
	
	
	 
	
	 

	4. Buttermilk
	 
	
	
	 
	
	 

	5. Tums--(Antacid)
	 
	
	
	 
	
	 

	6. Tap Water
	 
	
	
	 
	
	 

	7. Baking Soda Water
	 
	
	
	 
	
	 

	8. Hand Soap
	 
	
	
	 
	
	 

	9. Hydrogen Peroxide
	 
	
	
	 
	
	 

	10. Listerine
	 
	
	
	 
	
	 

	11. Shampoo
	 
	
	
	 
	
	 

	12. Orange Juice
	 
	
	
	 
	
	 

	13. Apple Juice
	 
	
	
	 
	
	 

	14. Sugar Water
	 
	
	
	 
	
	 

	15. Corn Starch
	 
	
	
	 
	
	 

	16. Ammonia
	 
	
	
	 
	
	 

	17. Soda Pop
	 
	
	
	 
	
	 

	18. unknown A
	 
	
	
	 
	
	 

	19. unknown B
	
	
	
	
	
	

	20. unknown C
	
	
	
	
	
	


Adapted from http://ghs.gresham.k12.or.us/science/ps/sci/soph/chem/labs/pHlab.htm 
POST-LAB QUESTIONS

1. According to the data, and what you know about the reaction of acids and bases with litmus paper, what is the pH range for an acid?
2. Compare the pH paper results to the pH meter results.  How frequently are they the same?  What seems to be the average difference between the two techniques of measuring pH?

3. Select two substances that are acids and explain how many times stronger of an acid one is over the other.  How do you know?

4. List and explain your reasoning as to how you determined what substance each unknown is.

Unknown A –

Unknown B –

Unknown C –

5. Calculate your accuracy of your predictions.  (Hint:  Divide the number of times you were correct by 20 and multiply by 100.)

6. Analyze the substances that tested basic.  What connection do you see with regard to their use in the household?

7. Of the samples that you could safely taste, what pH range seems to “taste” good?
8. Suppose in your younger days before you knew better, you choose to say something that your parent didn’t approve of.  Why might “washing your mouth out with soap” have been a measure to prevent you from doing this again?  What pH range is involved with this scenario?

9. One household remedy for bee stings is to make and apply a baking soda paste.  From your data on baking soda water, what type of substance must bee venom be if it is neutralized by baking soda?

10. Predict the pH of regular milk.  How did you arrive at this figure?

Written by Cammy Rodgers (Rossville Middle School) and Libby Thomas (Fishers High School)

TEACHER NOTES:

Calibrate pH meters and standardize each pH meter using pH 4, pH 7, and pH 10 buffers.  

Make sure to add enough of the sample in the test tube to fully cover the testing portion of the pH probe completely with sample (about 2/3 full). 
You could use disposable pipettes to drip drops of sample on litmus and pH paper.

