Mad Scientists – ACIDS AND BASES





1. Hidden Messages - Goldenrod Paper





Introduction for students


Some substances are classified as either an acid or a base. Think of acids and bases as opposites - acids and bases are on opposite sides of a teeter-totter.  In this experiment you will learn how to use special goldenrod paper, which reacts differently to acids and bases, to develop a hidden message.





Materials


Goldenrod paper 


order from SteveSpanglerScience.com


cut paper in half so that each student will have two separate pieces)


Pencil brushes, one for each student


Cotton balls, one or two for each student


Plastic cups (3 for each group of kids)


Ammonia-water solution (Windex)


Vinegar


Safety glasses


White birthday candles, one for each student


Paper towels





Set-up


Divide kids into groups of two or three.





Activity


Make sure the tables are clean and dry. Give each student paper towels. 


Give each child one piece of goldenrod paper.


Fill the cups with a few ounces of water, vinegar and windex


Have students place a drop of water on one of the corners of the paper. Does anything happen?


Have students dip a brush in the ammonia water and "paint" with it on the goldenrod paper. Does anything happen? As they continue to make designs on the goldenrod paper, notice that the paper does not stay red forever. What is causing the paper to change back to yellow?


Have students “erase” their drawings with a cotton ball saturated with vinegar.


Give students another sheet of paper and have them write a secret message to one of their classmates.


Let students exchange their secret messages.


Have students develop the message by wiping windex across the paper using a cotton ball or a brush.





2. Red Cabbage Chemistry





Introduction for students


Scientists can tell if a substance is an acid or a base by means of an indicator. An indicator is typically a chemical that changes color if it comes in contact with an acid or a base. This experiment will teach you how to make your own indicator using cabbage juice.








Materials


Red cabbage


Blender


Strainer


Clear plastic drinking glasses


White paper (to serve as a background)


Plastic pipettes


Stirring utensil


Test chemicals.


Ideas for Test chemicals: 


�
Vinegar


Windex


Baking soda


Lemon juice


Washing soda


Laundry detergent


Soda pop


Alka-Seltzer


Coffee


Milk of magnesia (kid version)


Water


Rain water


Orange Juice


Shampoo


Sprite (soda)


�
Label the clear plastic cups with the name of the test chemicals that will go in the cups.





Set-up


Divide kids into groups of two or three.


Prior to the class prepare a gallon of “cabbage juice”.  Fill half the blender with water, add 6 red cabbage leaves, liquify.  Strain the solution, save the solution.Repeat until you have a gallon of cabbage juice.


Prior to the class prepare small containers/tubes with test chemicals.


Set out three or more cups, side by side in a row, against a white piece of paper. Fill each cup half full with cabbage juice.





Activity


Have one student add a little vinegar with a pipette to the first cup in the line (Vinegar is an acid = reference acid cup).  Stir with a spoon and notice the color change to red, which indicates that vinegar is classified as an acid.


Have another student add windex with a pipette to the cup furthest away from the cup to which vinegar was added (Windex is a base = reference base cup). Notice how the liquid turns green which indicates this chemical is a base.


Keep these two glasses of red and green liquid for future reference.


Have students add  “test” substances to other cups containing cabbage juice and have them note the color change to determine if something is an acid or a base.





3. pH paper





Introduction for students


The pH of a substance is a measure of how acidic or alkaline a substance is (alkaline is another word for basic). 


    Acids have a pH value between 0 and 7


    Alkalines have a pH value between 7 and 14


     (if a substance has a pH value of 7, it is neutral – neither acidic or alkaline)





A pH can be measured by dipping a pH paper into solutions such as water and other substances.


PH paper is also known as litmus paper, this a special type of paper containing a chemical that will tell you the pH of a substance by the color it turns when it is dipped into the substance.





Materials


Test substances (see experiment 2).  Prepare 50 ml containers/tubes ahead of time.


12 small containers or clear plastic egg carton.


Copy of a pH scale for students to write on


pH paper (5-10 per student)


pH paper reference – maybe taped onto a sheet of paper so that it will not get lost





Set-up


Handout to every student a copy of a pH scale.


Give each student 5-10 pH papers.


Make sure that every student has easy access to cups with the test substances (place them all in the center of the table).  The cups should be labeled. Or use a clear plastic egg container and place it on a sheet of paper with the labels for the test substances.  





Activity


Have students dip pH paper into the different solutions provided.  One at a time.


Compare the color that the paper has after exposure to the test solution to the reference colors.


Students should write down on your pH scale where the solutions fall on the scale.  Is the solution you tested an acid or a base?


When dry the papers can be taped onto the scale.


Have students compare their results.














