
objective

Demonstrate and describe the ability of water to dissolve solids and liquids.

solution science
Grades 6-12
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Structure of the water molecule:  

 
The polar nature of water molecules is illustrated above;  

the positive end of one molecule readily aligns with the negative end 
of another, lining themselves up like tiny magnets. 

 

Materials

Quart size glass canning jars with lids, 4 per group of students* 
50 mL or 100 mL graduated cylinder, 4 per group of students*
Tap water
Liquid measuring cups
Dry measuring cups and measuring spoons
Masking tape
Sugar
Table Salt
Sand
Pectin Powder
Rubbing alcohol
Vegetable oil
“Solution Science” Data Sheet, 1 per group of students* 
* Students will work together in groups of 3-4 to carry out this experiment. Complete instructions are included on the data sheet.

Background

The structure of a water molecule causes it to be 
polar; that is, there is a partial negatively charged 
end and a partial positively charged end.   Therefore, 
water molecules act as tiny magnets, constantly at-
tracting other water molecules and/or other sub-
stances.   The positive end of one water molecule 
readily aligns with the negative end of another water 
molecule, and so on.
 
Due to the polar nature of its molecules, water has 
the ability to dissolve many materials.  An example 
of one solid that water can dissolve is sugar.  Sugar molecules also happen to be polar molecules, so 
the negative ends of sugar molecules are naturally attracted to the positive ends of water molecules, 
which will disperse the sugar and water molecules within a container.  For example, if you were to 
place a teaspoon of sugar into a glass of iced tea, and stir, the sugar would eventually dissolve and 
disperse throughout, making each sip of tea sweet (rather than isolated pockets of “sweetness” within 
the glass).  
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background (cont.)

When substances are dissolved in water, like sugar, the sugar is 
known as the solute, and the water is known as the solvent.  Be-
cause of water’s ability to dissolve many solids and liquids, it is 
commonly called the “universal solvent.”

When two materials are combined, it is called a mixture.  There are 
different types of mixtures, homogeneous and heterogeneous. A 
homogeneous mixture, also referred to as a solution, is 100% uni-
form, possessing the same properties throughout the mixture.  A 
heterogeneous mixture consists of two or more regions that differ 
in properties. 

We can further classify mixtures into suspensions and colloidal 
dispersions. The main difference is only the size of the items being 
mixed.  A mixture of sand and water is an example of a suspen-
sion.  In the case of sand and water, the particles of sand are con-
stantly being “bumped” by water molecules and continue to stay 
in suspension for a while.  However, the sand will eventually settle 
out; thus, it is known as a suspension.  A colloidal dispersion is a 
mixture in which the dispersed particles are larger than individual 
molecules (like in a solution) but smaller than the particles found 
in a suspension.  Colloids don’t separate or settle out.  Examples of 
colloids include smoke, fog, milk, shampoo, lotion, and gelatin.

Teacher Preparation

Definitions

Molecule – Electrically neutral group of two or more atoms chemically bonded together
Polar Molecule – A molecule holding partial positive and partial negative charges due to asym-
metric arrangements of bonds
Solution - A homogeneous mixture composed of only one phase
Solute – The minor component of a solution, dissolved in the solvent
Solvent – The major component of a solution, in which the solute is dissolved
Mixture – A combination of substances that are mixed, but not chemically joined
Homogeneous Mixture – A mixture in which the composition is uniform and every part of the 
mixture has the same properties
Heterogeneous Mixture – A mixture that is not fully uniform throughout
Suspension – A mixture in which the dispersed compound can settle out (e.g. sand and water)
Colloidal Dispersion - A mixture in which the dispersed particles are larger than individual 
molecules (like in a solution) but smaller than the particles found in a suspension; colloids don’t 
separate or settle out (e.g. shampoo)  

Solutions, Suspensions, & 
Colloids… oh my!

At first glance, it may seem 
difficult to distinguish between 
a colloid, solution, and suspen-
sion, since you can’t usually tell 
the size of the particles simply 
by looking at the mixture. How-
ever, there are two easy ways to 
identify a colloid:

1. Components of a suspension 
separate over time. Solutions 
and colloids don’t separate.

2. If you shine a beam of light 
into a colloid, it displays the 
Tyndall effect, which makes 
the beam of light visible in the 
colloid because light is scattered 
by the particles. An example of 
the Tyndall effect is the visibil-
ity of light from car headlamps 
through fog.
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Part 1: Dissolving Solids
Instructions

1. Obtain four glass jars.  Fill each jar with 3 cups of tap water. 
2. Using masking tape, label each jar with numbers 1-4. Add the listed amount of solute to the jar of water, and 

make visual observations of the jar, recording your group’s observations in the table below.
3. Shake the jar vigorously for 10 seconds.  
4. Once shaken, put the container down and let it sit for 5 minutes.  
5. After the 5 minutes have passed, observe again and record the changes in the mixture in the table below.  
6. Repeat with each solute listed.

Jar Number Solute Observations BEFORE Shaking Observations 5 minutes AFTER Shaking
1 Sugar (3T or 1/4 cup)

2 Table Salt (3T or 1/4 cup)

3 Sand (3T or 1/4 cup)

4 Pectin Powder (1T)

 

Part 2: Dissolving liquids
Instructions

1. Obtain four 50 or 100 mL graduated cylinders. 
2. Fill two of the graduated cylinders with 25 mL of tap water each.  Label these cylinders 1 and 2.
3. Fill the other two graduated cylinders with 25 mL of rubbing alcohol and 25 mL of vegetable oil, respectively.
4. Add the 25 mL of rubbing alcohol to Cylinder 1, and make visual observations of the combined substances 

upon mixing, recording your group’s observations in the table below.
5. Add the 25 mL of vegetable oil to Cylinder 2, and make visual observations of the combined substances upon 

mixing, recording your group’s observations in the table below.
6. After 10 minutes have passed, observe Cylinders 1 and 2 again, recording the total volume of liquid in each 

cylinder.  

Jar Number Solute Observations UPON MIXING Observations 10 minutes AFTER Mixing
1 Sugar (3T or 1/4 cup)

2 Table Salt (3T or 1/4 cup)

3 Sand (3T or 1/4 cup)

4 Pectin Powder (1T)

 

   _______________________________
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Part 3: definitions and discussion
After completing the experiment, answer the following questions.

Define the following terms:
Solution – 
Mixture – 
Homogeneous – 
Heterogeneous – 
Suspension – 
Colloidal Dispersion - 

Based on your observations, classify each type of solution or mixture from the experiment as a solution, 
mixture, homogeneous, heterogeneous, suspension, and/or colloidal dispersion.  Provide descriptive evi-
dence to back up your choice(s) for each.
Jar 1 (Sugar and Water) –

Jar 2 (Table Salt and Water) – 

Jar 3 (Sand and Water) –
 
Jar 4 (Pectin and Water) – 

Cylinder 1 (Rubbing Alcohol and Water) – 

Cylinder 2 (Vegetable Oil and Water) – 

Describe the difference between a solvent and a solute.

Why is water considered the universal solvent?

Challenge Question

In chemistry, saturation is the point at which a solution of a substance can dissolve no more of that substance 
and additional amounts of it will appear as a separate phase (for instance, as a precipitate if solid).  Using Jar 2 
(table salt) as an example, determine how much salt must be added in order to reach the saturation point.
Do you expect that the same amount of other solutes would be required to reach saturation?  Why or why not?

Adapted from The Global Water Sampling Project, Center for Innovation in Engineering and Science Education 
(CIESE) at Stevens Institute of Technology: http://ciese.org/curriculum/waterproj/waterchemistryactivities/

   _______________________________


