Dr. Jamie Schneider  – WSU Spring 2006


Chem 107 Lab 5: Foods and Other Stuff as Acids and Bases (Complete worksheet for lab (no report is due), due at the end of lab).  Each person must bring one water soluble item to test!!
Purpose: To develop a simple procedure for measuring pH using cabbage juice and pH paper and to test the pH of at least eight household items. 

Introduction: Acids and bases are all around us.  We measure acidity and basicity in pH units.  In water, pH varies from very acidic (pH ~0) to neutral (pH ~6-8) to very basic (pH ~14).  We come into contact with acids and bases when we cook, clean, and eat.  In fact, many systems in our bodies have carefully maintained pH's.  Brønsted-Lowry defined an acid as a substance that can donate a hydrogen ion, H+, to another molecule or ion.  In water, the H+ would combine with a water molecule to form H3O+.  Brønsted-Lowry defined a base as a substance that can accept H+ from an acid.  Many common bases contain hydroxide anion (OH-) or ammonia (NH3).  Mathematically, pH is equal to the negative log of the H3O+ concentration (Molarity, M), pH = - log[H3O+].  If the hydrogen ion concentration [H3O+]  is equal to 10-3 M then, using this equation, the pH is equal  to 3.  Because of this relationship, pH is sometimes referred to as the power of hydrogen.  In this lab, we will be using the purple liquid extracted from red cabbage and pH paper to determine the pH of a variety of household items.  The purple liquid contains many different acid-base indicators that change color in the presence of more or less acid in water.  The pH paper has been soaked in a variety of acid-base indicators, some similar and some different to those contained within the cabbage juice.  We will be first gathering information on how the color of the juice and the color of the pH paper vary with pH.  To gather color information at a given pH, we will be using twelve different buffers, each at a different pH.  Each pH buffer contains a mixture of ions and water that resist changes in pH.  Once we have calibrated our indicators, we will test the pH of a variety of water-soluble household items.
Cabbage Juice preparation:

1. (Work together with half of the groups in lab) Cut up 1/4 head of cabbage

2. Place about 1/8 head of cabbage into the blender with 500 mL of distilled water. Blend the mixture

3. Place the remaining 1/8 head of cabbage into the blender. Blend the mixture

4. Filter the mixture through several layers of cheese-clothe into a flask.  You will most likely need to use at least two different cheese-clothe filters.  Make sure to squeeze most of the juice out of the cheese-clothe.

5. Divide up the cabbage juice between the groups.  From here on you will be working only with your group.

Generation of Cabbage Juice pH standards:

1. Label one test tube as cabbage juice.  Label twelve test tubes as pH 1-12.

2. Add 1 mL (about 10 drops) of cabbage juice to each test tube.

3. Add 1 mL (about 10 drops) of the appropriate pH buffer to the appropriately labeled test tube.  You have now created your set of pH standards that indicate the color of the indicator versus pH.  Keep these solutions for future comparisons.

4. Record your color observations below:

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

	
	
	
	
	
	
	
	
	
	
	
	


Generation of pH paper Standards:

1. Add 1 drop of each buffer to a fresh portion of the pH paper and immediately record your color observations below (note: the pH paper will change color over time upon reaction with compounds in the air): 

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

	
	
	
	
	
	
	
	
	
	
	
	


Testing Household Items: Choose 8 different household items, you will have to share with other groups.
Predict whether your group thinks that the household item will be acidic (pH 0-5), neutral (pH 6-8) or basic (pH 9-14).  Write your predictions below:

	Item label:


	Item label:
	Item label:
	Item label:
	Item label:
	Item label:
	Item label:
	Item label:

	Prediction:


	Prediction:


	Prediction:


	Prediction:


	Prediction:


	Prediction:


	Prediction:


	Prediction:




Cabbage Juice pH Testing of Household Items:

1. If the household item is a solid or thick liquid, take ~ 1 teaspoon and disperse it into ~4 mL of distilled water.

2. Label the 8 test tubes with each household item label.  
3. Add 1 mL (about 10 drops) of the household item (or water mixture) to the appropriately labeled test tube.
4. Add 1 mL (about 10 drops) of cabbage juice to each test tube containing the household items.
5. Record the 1) color observations below, 2) indicate the pH based on comparison to cabbage juice standards, and 3) label as acidic, neutral or basic:

	Item label:


	Item label:
	Item label:
	Item label:
	Item label:
	Item label:
	Item label:
	Item label:

	
	
	
	
	
	
	
	


pH Paper Testing of Household Items:
1. Add 1 drop of each household item to the pH paper
2. Record the 1) color observations below, 2) indicate the pH based on comparison to pH paper standards, and 3) label as acidic, neutral or basic:

	Item label:


	Item label:
	Item label:
	Item label:
	Item label:
	Item label:
	Item label:
	Item label:

	
	
	
	
	
	
	
	


Look back at your cabbage juice and pH paper test results.  Using the results from both of these tests, label each product as acidic (pH<6), neutral (6<pH<8), or basic (pH>8).  If there are contradictions, use the test result that you feel most accurately reflects the pH of the product.
	Item label:


	Item label:
	Item label:
	Item label:
	Item label:
	Item label:
	Item label:
	Item label:

	
	
	
	
	
	
	
	


Were your original pH predictions correct or incorrect: 

	Item label:


	Item label:
	Item label:
	Item label:
	Item label:
	Item label:
	Item label:
	Item label:

	
	
	
	
	
	
	
	


Look at the product labels, the ingredients, and think about the uses for this product. Try to rationalize why each product was acidic, basic, or neutral.

	Item label:


	Item label:
	Item label:
	Item label:

	
	
	
	


	Item label:


	Item label:
	Item label:
	Item label:

	
	
	
	


What is a major drawback to using color based indicators for testing the pH of a solution?
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