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 Teacher’s Guide: A New pH Scale 

 Description:  This lesson uses activities to help  students learn about acids and bases. 

 Demonstrations and worksheets will implore students to understand acids, bases, and indicators 

 better. These goals are achieved through pH testing and invisible ink paper. Additionally, within 

 this lesson, the periodic table and the water cycle are also introduced. 

 Learning Goals: 

 Students will Test: 

 The acidity of 10 household items with litmus paper 

 The acidity 2 items on a pH meter 

 Students will understand: 

 How to use different indicators to identify the pH of an unknown object 

 Recommended Grades : 4th-12th 

 Estimated Times Required: 50-55 minutes; 5 minute preparation time 

 Key Concepts and Definition of Terms 

 Acids  -  Acids are compounds that are able to donate  hydrogen ions to another 

 compound. In addition to this, all acids are lower than 7 on the pH scale. 

 Strong Acid-  An acid is a solution that completely  dissolves in a solution 

 Base -  Bases are compounds in which hydrogen ions  are accepted and consist of a pH 

 higher than 7. 

 Strong Base-  A base that goes undergoes complete ionization 

 pH -  pH is a measure of how acidic or basic a substance  from a range of 0-14 

 Elements -  Any substance that can not be broken down  into simpler substances by 

 chemical means 

 Periodic table -  An arrangement of chemical elements  in increasing atomic number 
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 Materials Needed 

 -  Beaker 

 -  Hot plate 

 -  Glass plate 

 -  Ice 

 -  Vinegar 

 -  Water 

 -  Universal indicator 

 -  Dry ice 

 -  Cryogenic gloves 

 -  Sodium hydroxide 

 -  Crayons 

 -  Ammonia 

 -  Goldenrod Paper 

 -  Windex 

 -  Baking soda 

 -  Water 

 -  Milk 

 -  Monster 

 -  Grapes 

 -  Tomato 

 -  Litmus Paper 

 -  pH meter 

 -  Cups/beakers 

 -  Pestle 

 -  Pipette droppers 

 Estimated Cost -  $20 
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 Safety Information 

 -  Safety goggles should be worn at all times 

 -  Proper Protective gloves when handling dry ice 

 General Outline and Procedure 

 1)  Before class, cut out pieces of goldenrod paper into small squares. On each square, place 

 the atomic number and mass into the corners with yellow crayons 

 a)  4th-7th classes do not write any information on the cards. 

 What Happens:  Goldenrod paper is made out of an acid/base  indicator. When 

 this paper is in the presence of a base, the goldenrod paper will change to a red 

 color. This change of color is due to the dye inside the paper in production. 

 Similarly, if acid were to be placed on this paper, the color of the paper would 

 change to yellow because of this dye in the material. This activity will be fun for 

 students to see how indicators work physically. In addition to this, this activity 

 will also help students remember the periodic table. 

 2)  Place the ten household items that will be tested in the front of the room 

 3)  Conduct the universal indicator demonstration with dry ice and sodium hydroxide. 

 What Happens:  Pour water into a beaker. Next, put  1mL of universal indicator 

 into the water and mix. After this, slowly pour sodium hydroxide into the beaker 

 and stir. This will change the color of the solution as the substance becomes more 

 basic. After this, drop a piece of dry ice into the liquid. Since the dry ice produces 

 carbonic acid when placed in water, the color of the liquid will again change 

 color. This demonstration creates a visual representation of how universal 

 indicators work for the students. 

 4)  Demonstrate how acids can be evaporated and absorbed. Tie this demonstration into acid 

 and rain and the water cycle. 

 What Happens:  This demonstration will introduce the  water cycle. You will need 

 a beaker, hot plate, ice, petri dish, water, acid, and pH paper for this 

 demonstration. First, pour the water into the beaker and place this item on the hot 

 plate. Once this is completed, put ice into a Petri dish and cover the top of the 
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 beaker. In this model, the ice will represent the cold atmosphere present on this 

 planet. After this is done, a cloud will form in the beaker. This cloud appears due 

 to the rapid evaporation of water followed by the condensation of the water. This 

 process naturally occurs in the world and is the reason for precipitation. Complete 

 this demonstration twice, once with water and the other with vinegar. In the 

 demonstration with the acid, test the bottom of the petri dish with litmus paper 

 and show the class that this is acidic. The importance of the vinegar part of this 

 demonstration is to model how acidic rain occurs. 

 5)  Inform the class that they will be making an at home pH scale using everyday items 

 around the house. ` 

 6)  Pass out each of the pre-made goldenrod cards. Once Windex  ®  is squirted onto the paper, 

 the pre-written information will appear. Once each student has their specific elements, 

 ask them questions about their element. Examples of this can include: 

 a)  Draw an example of your element and have a classmate guess. 

 b)  Rank all the elements in the class from heaviest to lightest. 

 c)  Anyone who has an element that is solid at STP, raise your hand 

 d)  Anyone who has a halogen, raise your hand 

 i)  For the younger classes, have them draw something 

 Special notes 

 Use proper protective equipment when handling dry ice. The temperature of dry ice can reach 

 -109  o  F. 
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 Student Worksheet (8th-12th) 
 A New pH Scale 

 Professor Rick is creating an at home laboratory with his grandson. 
 Today, your job is to create a pH scale with him for all his future 
 inventions. 

 1)  Name 2  acids  that are in your daily life? 

 2)  Name 2 acids by their chemical formula. 

 3)  Name 2  Bases  that are in your daily life? 

 4)  Name 2 Bases by their chemical formula. 

 Page  6 



 With the ten household items in front of you, predict a ranking of all the items in 
 increasing pH 

 1) 
 2) 
 3) 
 4) 
 5) 
 6) 
 7) 
 8) 
 9) 
 10) 

 Test these ten items and record each of their pH using Litmus paper 

 Item  Color of the pH  ≈ pH 

 Ammonia 

 Vinegar 

 Windex  ® 

 Baking Soda 

 Water 

 Milk 

 Monster  ® 

 Grapes 

 Tomatoes 
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 Properly Rank these items in increasing pH according to litmus paper 

 1) 
 2) 
 3) 
 4) 
 5) 
 6) 
 7) 
 8) 
 9) 
 10) 

 Verify the most acidic and basic solution using the pH meter 

 The most acidic solution was _________ with a pH of _______ using the meter 

 The most basic solution was _________ with a pH of _______ using the meter 

 Was your Prediction Correct? 
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 **Challenge** 

 Which of the items listed were strong acids and strong bases? 

 What defines a strong acid and base? 

 Complete this Equation 

 HCl + NaOH → _________ + _________ 
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 Student Worksheet (4th-8th) 
 A New pH Scale 

 Professor Rick is creating an at home laboratory with his grandson. 
 Today, your job is to create a pH scale with him for all his future 
 inventions. 

 1)  Name 2  acids  that are in your daily life? 

 2)  Name 2  Bases  that are in your daily life? 

 3)  Color in the empty pH scale 
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 With the ten household items in front of you, predict a ranking of the household 
 scale of all the items in increasing pH 

 1) 
 2) 
 3) 
 4) 
 5) 
 6) 
 7) 
 8) 
 9) 
 10) 

 Test these ten items and record each of their pH using Litmus paper 

 Item  Color of the pH  ≈ pH 

 Ammonia 

 Vinegar 

 Windex  ® 

 Baking Soda 

 Water 

 Milk 

 Monster  ® 

 Grapes 

 Tomatoes 
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 Properly Rank these items in increasing pH according to litmus paper 
 1) 
 2) 
 3) 
 4) 
 5) 
 6) 
 7) 
 8) 
 9) 
 10) 

 Verify the most acidic and basic solution using the pH meter 

 The most acidic solution was _________ with a pH of _______ using the meter 

 The most basic solution was _________ with a pH of _______ using the meter 

 Was your Prediction Correct? 
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