
How To Make a Rainbow in a Glass - Density Demonstration

You don't have to use lots of different chemicals to make a colorful density column. This project uses colored sugar solutions 
made at different concentrations. The solutions will form layers, from least dense, on top, to most dense (concentrated) at the 
bottom of the glass.

Here's How:

1. Line up five glasses. Add 1 tablespoon (15 g) of sugar to the first glass, 2 tablespoons (30 g) of sugar to the second 
glass, 3 tablespoons of sugar (45 g) to the third glass, and 4 tablespoons of sugar (60 g) to the fourth glass. The fifth 
glass remains empty.

2. Add 3 tablespoons (45 ml) of water to each of the first 4 glasses. Stir each solution. If the sugar does not dissolve in any 
of the four glasses, then add one more tablespoon (15 ml) of water to each of the four glasses.

3. Add 2-3 drops of red food coloring to the first glass, yellow food coloring to the second glass, green food coloring to the 
third glass, and blue food coloring to the fourth glass. Stir each solution.

4. Now let's make a rainbow using the different density solutions. Fill the last glass about one-fourth full of the blue sugar 
solution.

5. Carefully layer some green sugar solution above the blue liquid. Do this by putting a spoon in the glass, just above the 
blue layer, and pouring the green solution slowly over the back of the spoon. If you do this right, you won't disturb the 
blue solution much at all. Add green solution until the glass is about half full.

6. Now layer the yellow solution above the green liquid, using the back of the spoon. Fill the glass to three-quarters full.

7. Finally, layer the red solution above the yellow liquid. Fill the glass the rest of the way.

Tips:

1. The sugar solutions are miscible, or mixable, so the colors will bleed into each other and eventually mix.

2. If you stir the rainbow, what will happen? Because this density column is made with different concentrations of the same 
chemical (sugar or sucrose), stirring would mix the solution. It would not un-mix, like you would see with oil and water.

3. Try to avoid using gel food colorings. As you can see in my photo, it is difficult for young children to mix them into the 
solution.

4. If your sugar won't dissolve, an alternative to adding more water is to nuke the solutions for about 30 seconds in the 
microwave or to use warm water in the first place. If you heat the water, use care to avoid burns.

5. If you want to make layers you can drink, try substituting unsweetened soft drink mix for the food coloring, or four flavors 
of sweetened mix for the sugar plus coloring.

What You Need

• sugar

• water

• food coloring

• tablespoon

• 5 glasses or clear plastic cups
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VOCABULARY

1. Density Definition: Mass per unit volume. 
Example: The density of pure water is defined to be 1 gram per milliliter. 
Common Misspellings: dencity

2. Mass Definition: Mass is the property which reflects the quantity of matter within a sample. 
Examples: 10 grams, 55.4 kg

3. Matter Definition: There are many possible definitions for matter. Matter is the term for any type of material. Matter is anything 
that has mass and takes up space. The word is sometimes used to refer to a pure substance.

4. Solution Definition: A solution is a homogeneous mixture of two or more substances. A solution may exist in any phase. 
Solution Examples: An example of a solid solution is brass. An example of a liquid solution is aqueous hydrochloric acid (HCl in 
water). An example of a gaseous solution is air.

5. Concentration Definition: The amount of a substance per defined space. Concentration usually is expressed in terms of 
mass per unit volume.
Concentration Examples:
g/cm3, kg/l

6. Volume Definition: Volume is the quantity of three-dimensional space occupied by a liquid, solid, or gas. Common units used 
to express volume include liters, cubic meters, gallons, milliliters, teaspoons and ounces. Many other units exist.

7. Miscible Definition: soluble, able to be mixed to form a solution
Common Misspellings: mixable, misible, micible
Examples:
Alcohol and water are miscible.

8. Immiscible Definition: Immiscible is the property where two substances are not capable of combining to form a 
homogeneous mixture.
Examples:
Oil and water are immiscible liquids.

9. Homogeneous Definition: Homogeneous refers to a substance that is consistent or uniform throughout its volume. A 
homogeneous mixture is a mixture where the components that make up the mixture are uniformly distributed throughout the 
mixture.
Examples:
Air is considered a homogeneous mixture of gases.  Air, blood, saturated sugar water.

10. Heterogeneous Definition: Having a non-uniform composition
Examples:
A mixture of sand and water is heterogenous. Concrete is heterogeneous.

Heterogeneous and homogeneous refer to mixtures of materials in chemistry. The difference between heterogeneous and 
homogeneous mixtures is the degree at which the materials are mixed together.

11. Mixture Definition: two or more substances which have been combined such that each substance retains its own chemical 
identity.
Examples:
Flour and sugar may be combined to form a mixture.

12. Aqueous Definition: An aqueous solution is any solution in which water (H2O) is the solvent. 
Examples: cola, saltwater, rain

13. Solvent Definition: The component of a solution that is present in the greatest amount. It is the substance in which the 
solute is dissolved. 
Examples: The solvent for seawater is water. The solvent for air is nitrogen.

14. Solute Definition: The substance that is dissolved in a solution. For solutions of fluids, the solvent is present in greater 
amount than the solute.
Examples:  salt in water
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