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Where Have All the Colors Gone? 
Student Activity 

 
What is this activity about? 
As a young child Peter Agre was spellbound by the magic of science when he watched Mr. 
Wizard perform simple experiments on television.  His father, a professor of chemistry, 
enhanced Peter's interest by taking him to his chemistry lab and doing similar experiments.  He 
watched colorless solutions change to bright colors with just a drop of a liquid that looked like 
water.  Was this magic?  No, it was real science.    And science was the motivating factor that 
propelled Peter to ultimately become a Nobel Prize winning doctor.  He says, "A career in 
science is more exciting than anything else I could imagine.  The work is very demanding.  You 
have to have a fire in the belly for making discoveries that are important.  Those who are ready 
can make discoveries that change the course of science and public understanding in a lifetime."   
  
Color changes are common in the world of science.  They occur in physical and biological 
systems in the presence of an indicator.  When the pH changes in the presence of an indicator, 
the color will often change.  Many students consider color changes to be magic.  But it is all 
about the chemistry.  In this activity you will view a demonstration where the liquid seems to 
magically change color.  Then you will explore the reaction to learn the chemistry behind the 
magic.  You begin with a basic solution that contains a universal indicator.  Addition of an acid 
changes its color.  A universal indicator is a different color in each range of the pH scale.  As the 
mixture is whirled around in a vortex, you start with one color.  How many colors will you see?  
What will be the color at the end?  Let the magic – no, the chemistry - begin. 
 

What Materials do I need? 
Chemical splash goggles 
Chemical-resistant apron 
Chemical-resistant gloves 
3 test tubes 
Beral pipettes 
Milk of Magnesia  
Universal Indicator 

Crushed ice 
Hydrochloric acid 3M 
Sodium hydroxide 1M 
Stirring Magnet 
Magnetic stirrer 
Test tube rack 

 

What safety precautions and disposal actions must I take? 
1) Wear chemical splash goggles and a chemical-resistant apron. 
2) Wear chemical-resistant gloves when working with acid. 
3) Use moderate speed for magnetic stirrer to prevent splashing. 
4) Solutions may be flushed down the drain. 
5) Universal indicator is an alcohol-based solution and is toxic by ingestion.  Keep away from 
heat and flames. 
 

What procedure must I follow? 
Part I 
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Determine the color range of the universal indicator from acid to neutral to base which you will 
use as a reference. 
1) Wear chemical splash goggles and a chemical-resistant apron. 
2) Label individual test tubes #1/acid, #2/neutral and #3/base and place in a test tube rack. 
3) Add 5 mL of DI water to each, followed by 2 drops of universal indicator to each of the test 
tubes. 
4) Add 2 drops of the 3M HCl to test tube #1.  Record the color. 
5) Add 2 drops of 1 M NaOH to test tube #3.  Record the color. 
6) Record the color of test tube #2. 
 
Part II  
1) Place about 5 mL of Milk of Magnesia in a 400 mL beaker. 
2) Add enough cold water and crushed ice to the beaker to bring the volume to about 250 mL. 
3) Add 5 mL of Universal Indicator. 
4) Place a stirring magnet into the beaker and place the beaker on a magnetic stirrer. 
5) Turn the magnetic stirrer on and allow the liquid to mix rapidly. 
6) Fill several Beral pipettes with 3M HCl.  While mixing, add the acid from one pipette to the 

liquid.   Record your observation. 
7) Continue to stir and record all color changes.  How many colors did you observe? 
8) When the solution returns to its original color, repeat the process by adding the acid from 

another pipette.  Do you see the same color changes? 
9) Repeat the process until the color no longer changes and the solution is clear (it will not be 

colorless). 
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Data Table 
Part I  

Test tube # Color 

1  
 

2  
 

3  
 

Part II  

Acid Additions Observations 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
How is this activity related to my knowledge of science/chemistry? (Questions) 
1) Upon addition of the universal indicator, what color did the liquid become?  From the color, 

determine if the suspension is an acid or a base?  What part of the formula of Magnesium 
hydroxide confirms your answer? 

2) When the acid was added, the color changed rapidly.  Did the suspension become acidic, 
neutral or remain a base?  Explain 

3) Does the suspension remain the new color?  If not, what color(s) does it become? 
Acid was added to the suspension and the color changed, indicating the hydroxide was being 
used up as it reacted with the acid.  But then the solution went back to being basic as shown by 
the series of color changes.  The purple blue color indicates that more hydroxide was 
present.  How did the hydroxide ions enter the solution? 

4) What processes were occurring during the color changes? 
5) When more acid was added, did the processes repeat themselves? 
6) Did the color changes take the same amount of time as the reaction progressed?  Explain   

your answer. 
7) Your experiment had a different ending than the teacher demonstration.  Explain the cause 

of the difference. 
8) What was the final color of the solution?  Is the end product acidic or basic?  Explain. 
9) What is the purpose of the crushed ice? 
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How can I extend my learning with this activity? (Extensions) 
1) Milk of Magnesia is often used to calm an upset stomach.  Explain how the process of this 

antacid relates to your experiment. 
2)  Antacids are buffers.  What is the role of a buffer? 
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Where Have All the Colors Gone 
Teacher's Guide 

Concepts 
 Acid-base neutralization 

 Solubility 

 Ksp 

 pH indicators 

 Kinetics 

 LeChatelier's Principle
 
The following demonstration is suggested as an opener for the student activity. 
 

Chemistry  
The addition of a strong acid to a suspension of magnesium hydroxide results in a neutralization 
reaction.  Magnesium hydroxide has a Ksp value or 1.65 x 10-4 moles/L indicating that only a small 
amount of hydroxide is present in solution.  Universal indicator is added to the mixture so that the 
change in pH is visible through a series of color changes.    The suspension starts out a purple-blue 
color.  Upon adding the acid, the solution turns red.  But as the acid neutralizes the aqueous 
hydroxide ions, more magnesium hydroxide begins to dissolve and the resulting solution goes 
through the series of color changes eventually returning to purple-blue.  With continued addition 
of acid, the neutralization, dissolving and color change process is repeated until all the magnesium 
hydroxide has been dissolved and neutralized.  The remaining solution will be acidic as evidenced 
by the clear red color.   The addition of ice to the initial suspension slows down the dissolving 
process and makes the series of color changes visible for a longer period of time. 
 

Mg(OH)2 (s)          Mg2+(aq)  +  2OH-(aq)   (slow) 
          H+(aq)  +  OH-(aq)           H2O(l)   (fast)  

 
Materials: 
1L beaker 
Milk of Magnesia 
Crushed ice 
DI water 
Universal indicator 

3M HCl 
Large pipette 
Magnetic stirrer 
Stirring bar magnet 
Fabric square (optional) 

 

Procedure: Teacher Demonstration 
1) Add 50 mL of milk of magnesia to a 1 L beaker 
2) Add enough water and crushed ice to bring the total volume to about 750 mL. 
3) Place the beaker on a magnetic stirrer and add a stirring magnet to the beaker.  
4) Turn on the magnetic stirrer to create the vortex. 
5) Add 5mL universal indicator solution to the suspension and watch the color change to 

purple-blue. 
6) Add 2-3 mL 3M HCl from the large (magic) pipette to the suspension.  The color will turn red 

then go through a series of color changes until it returns to the purple-blue. 
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7) Repeat the process of adding 2-3 mL HCl to the swirling suspension, two additional times.  
With each addition of acid the solution will go through the series of color changes and return 
to the purple-blue. 

8) Stop the teacher demonstration at this point.   
When the students do the activity, they will continue adding acid until all the magnesium 
hydroxide has been reacted (neutralized) and the resulting solution will be clear and red.  
This is part of the "magic" that they will experience, but you won't give it away. 

 

Safety and disposal: 
1) Hydrochloric acid is corrosive and sodium hydroxide is caustic.  Wear chemical splash  
    goggles and a chemical-resistant apron. 
2) Wear chemical-resistant gloves when working with acid.  
3) Use moderate speed for the magnetic stirrer to prevent splashing. 
4) Solutions may be flushed down the drain. 
5) Universal indicator is an alcohol based solution and is toxic by ingestion.  Keep away from 

heat and flames. 
 

Data Table 

Part I  

Test tube # Color 

1 Red 

2 Green 

3 Purple-blue 

Part II  

Acid Additions Observations 

1 Turns reddish then returns to purple-blue quickly 

2 Turns red then returns to purple-blue  

3 
Turns red  then the colors start appearing and last longer as  it returns to 
purple-blue  

4 Turns red then goes to yellow, green, light blue to blue purple 

5 Takes a longer time to get back to the purple-blue 

6 Eventually turns red and stays red.  The solution becomes clear. 
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How is this activity related to my knowledge of science/chemistry? 
(Questions/Targeted Answers) 
1) a) Upon addition of the universal indicator, what color did the liquid become? b) From the 

color, determine if the suspension is an acid or a base? c)  What part of the formula of 
Magnesium hydroxide confirms your answer? 
a)  Purple-blue 
b)  base 
c)  hydroxide 

2) When the acid was added, the color changed rapidly.  Did the suspension become acidic, 
neutral or remain a base?  Explain. 

    The suspension became acidic.  The red color indicates an acid is present. 
3) a)Does the suspension remain the new color?   b) If not, what color(s) does it become? 

No. Acid was added to the suspension and the color changed to red.  But then it went back 
to being basic as shown by the series of color changes ending in purple-blue.  

4) What processes were occurring during the color changes? 
     Neutralization and dissolving 
5) When more acid was added, did the processes repeat themselves? 
    Yes, the color changes were the same. 
6) Did the color changes take the same amount of time as the reaction progressed?  Explain    
    your answer. 
    Each time more acid was added the color changes lasted a longer time and it took longer for   
   the purple-blue to appear. 
7) Your experiment had a different ending than the teacher demonstration.  Explain the cause  
    of the difference. 
   The teacher stopped adding acid before all the magnesium hydroxide was reacted. 
8) a) What was the final color of the solution? b)  Is the end product acidic or basic?  c) Explain. 
    a)  the final color of the solution was red. 
    b)  acidic. 
    c)  the red color indicates that the solution is acidic.  
9) What is the purpose of the crushed ice? 
     The crushed ice lowered the temperature of the solution which slowed down the dissolving  
     process and allowed the series of color changes to be visible for a longer period of time. 
 

How can I extend my learning with this activity? (Extensions) 
1) Milk of Magnesia is often used to calm an upset stomach.  Explain how the process of this 

antacid relates to your experiment. 
2) Antacids are buffers.  What is the role of a buffer? 
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