Mixing Matter Together
Lesson Purpose:


To have students explore the rate at which a substance dissolves depending on the temperature of the solvent (water).
Students Outcomes: Students will be expected to:

· Identify properties that allow materials to be distinguished from one another (104-7, 310-10)

· Identify and describe some chemical changes that are reversible and some that are not (301-10)

Materials:  
· Plastic tubs
· Warm water

· Measuring cups (beakers)

· Epsom salts

· Plastic cups

· Spoons

· Ice

· Cold water

· Thermometer

· Timers

Engage: 


Vocabulary: chemical change, condensation, distillation, evaporation, non-reversible change, reversible change.


On the board write the names of a few solutions students might find around the house such as syrup, vinegar, and cleaning ammonia. Point out that syrup is a solution of sugar, vinegar is a solution of a liquid, called acetic acid, dissolve in water; and ammonia is used for cleaning, is a solution of ammonia gas in water. Caution students that ammonia is a very dangerous solution and should never be touched, smell or tasted.
Discuss the definitions for solution, dissolve, solute and solvent. 

Ask:

What solutions have you made in your home?
(Powdered drink mixes and Jell-O)

How did you make the solutions?

(Students should say that they mixed two substances together)
In what states were the materials that you mixed?
(Students will likely say that one was a liquid and the other a solid)

What did the solution look like after you mixed the two materials?

(Possible answers might be that one material seemed to disappear in the other)
Testing the effect of temperature on solubility:

Preview the following directions with the students:

1) Fill the plastic tub three-quarters full with warm water.
2) Place 60mL of Epsom salts into a plastic cup. Then pour 60mL of warm water into the cup. Hold the plastic cup containing the Epsom salts and warm water in the tub of warm water. Check the clock and record the time. Stir until all the Epsom salts dissolve. How long does it take to dissolve? Describe the solution.
3) Empty the tub and fill it three-quarters full with ice and cold water. Hold the cup containing the water and Epsom salts in the ice water. What happens?
4) Empty the ice water from the tub. Fill it three-quarters full again with warm water. Predict what will happen when you place the sup in the warm water. Hold the plastic cup containing the water and Epsom salts in the warm water. What happens? How long does it take for this to happen?
Explore: 

Students can work in groups of 4. Emphasize that they will have to organize their time efficiently, so group members might perform different tasks; for example, one member could be responsible for the tub, another the cup, another for the timing, another for the recording. 

Remind them to be sure to check the clock and record the exact time they placed the cup in the tub, stir, and record the exact time when the Epsom salts are dissolved-or seem to disappear.

Have them take a few minutes to describe the solutions they make. Encourage them to record their observation in their Science Journals.
Explain:

Question:
1) What variable are you changing in this experiment? What variables do you need to control? Why?
2) What would happen if you put the cup in a cold water bath again? What would happen if you put the cup in warm water after that? Try it.
3) What can you conclude from your results? How does temperature affect the solubility of Epsom salts and water?

Extend: 

Expected results: Students dissolve Epsom salts in warm water and place the solution

in a tub of warm water. Then they place it in a bath of ice-cold water to determine the effects of cooling. Warm water dissolves the Epsom salts completely, but once the solution is cooled, some of the Epsom salts come out. 

The variable students are changing is the temperature of the water. Variables students would need to control are such thins as the amount of water and Epsom salts used to make the solution. Accept any variables students suggest that could affect results. If, for example, students used more Epsom salts in one test than in another, they could not be as sure that the temperature was creating the changes they observed.


Students should observe the same pattern. With the cold water bath, they will see evidence of the Epsom salts appearing. With the warm water bath, the Epsom salts will disappear again. Encourage students to use the term “dissolved” where appropriate. 

Students should realize that the higher the temperature, the more Epsom salts will dissolve.
Apply: 


Have students record what they’ve learned about solution and dissolving in their Science Journals. Encourage them to also include labeled drawings.
