Reversible Changes
Lesson Purpose:

To have students explore the concept of distillation by separating the components of dirty water based on the different evaporation (boiling) points of the substances that make up dirty water.

Students Outcomes: Students will be expected to:

· Identify and describe some physical changes that are reversible and some that are not (310-10)
· Identify and describe some chemical changes that are reversible and some that are not (301-10)
Materials:  
· Dirty water (water mixed with rocks, soil, and gravel)
· Plastic tubs

· Bowls

· Thick, clear plastic wrap

· Small rocks

· “Observing Distillation” Sheet
Engage: 


Have the students work in groups of three or four to complete each of these activities. 
Vocabulary: chemical change, condensation, distillation, evaporation, non-reversible change, reversible change.


Discuss with the students what the term reversible means, Where and how have they heard it used? They might suggest contexts such as reversible jackets. Point out to them that some types of matter can undergo changes that are reversible. How do they think this could occur? Students might suggest that matter can change from one form or state and then change back again.

Explore: 


Have the students use the Observing Distillation sheet to record their observations over the three or four days the distillation takes place.
Review the following steps with the students:

1) Make dirty water by mixing about 100mL of water with small rocks, soil and gravel.

2) Put 4 cm of the dirty water in a tub. Place a dry bowl in the middle of the water, so it sits on the bottom of the tub.
3) Cover the tub with thick, clear plastic wrap. Place some rocks on the plastic wrap above the bowl.
4) Place the apparatus in a warm location for a few days. Predict what you think will happen to the water.

5) Over the next few days, observe what happens to the dirty water.
Be sure that students record observations at regular intervals and note the changes that occur on the Observing Distillation sheet.

Discussion Questions:

· What happened to the water? To the dirt?

· What can you conclude from the changes that occurred? Why?

· What reversible changes occurred during this process? Why are they reversible?

Expected Results:


Students will find that much of the water in the tub evaporates and then condenses on the plastic wrap. Water will drip down into the dry bowl. Students will then separate the water from the dirt. 

Over the course of a few days, the water evaporated – or seemed to disappear. 
Then, it collected on the plastic sheet and clean water dripped into the bottom of the bowl. The dirt formed a solid residue at the bottom of the dirt. 


Water turning into a gas then collected on the plastic, turning into water again. The water evaporates more quickly than any part of the dirt. 


The water is changing from a liquid to a gas and back again. The change is forward, then backward. It is reversible. 


Emphasize that it would be valuable any time you wanted to separate a pure liquid from impurities.
Explain: 


Discuss non-reversible changes. Burning wood and rusting metal are examples of non-reversible changes. These changes are also called chemical changes because in each case, a new substance is produced as a result of the change. However, not all chemical changes are non-reversible. Roe example, when litmus paper changes colour, it is a chemical change, bit it is also a reversible change: litmus paper can change from pick to blue and back to pink.
Apply: 


Have students identify the following changes as reversible or non-reversible:
· A car rusting

· A newspaper bleaching

· Erosion

· Milk turning sour

· Mixing salt and water

· Pounding putty

· Baking a cake

· Breaking a piece of wood
Ask students to share any other reversible or non-reversible changes they can think of. Ask how they can determine if a change is reversible or non-reversible.

Extend: 


Have each group discuss the changes that took place and then write summaries of the results in their Science Journals. Remind students that a summary only includes the most important ideas and information, Maps, webs and diagrams can also be summaries. When students write their summaries, ask them to consider whether materials can be separated after they’ve been mixed? Students should be able to explain how they ban separate water from a mixture by evaporating it, then making vapour condense on a surface.
Name: ______________________________

Date:___________________________
Observing Distillation
Record your predictions, notes, sketches, and conclusions about the Exploration.
My prediction about what will happen to the water:

____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

	Day 1
	Day 2
	Day 3
	Day 4

	Notes:
· Set up materials


	
	
	

	Sketches:

	
	
	


Observing Distillation (continued)
How did your perditions compare with your actual results?

_______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
What conclusion can you draw from the Exploration?

_________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

