List of Materials

· 1 aluminum tray

· Water

· Blue food colouring

· 12 tbsp. vegetable oil

· 8 tbsp. pure cocoa powder

· 1 tablespoon

· 1 teaspoon

· 1 popsicle sticks

· 1 pair of tongs

· Bird feathers

· 1 dash of liquid dishwasher detergent

· Sorbents (paper towel, cotton balls, rag, string, styrofoam cup, garden peat moss, Shredded Wheat, and sponge)

Safety Considerations
· Using regular household items should be safe as long as students are responsible and do not put anything in their months (i.e. detergent) and are respectful of each other and the items.

· Liquids could be spilled on the table or floor, be sure to wipe spills up, so no students slip and fall.  Liquids and other items could also be spilled on students and stain their clothes, be careful!

Curriculum Application
· Grade 8, Cluster 4: Water Systems

· 8-4-17:  Identify substances that may pollute water, related environmental and societal impacts of pollution, and ways to reduce or eliminate effects of pollution.  (crude oil, water, transport ships, animals, sorbents)

· 8-4-18:  Identify environmental, social, and economic factors that should be considered in the management of water resources.  (animals, human beings, transport ships, crude oil, sorbents)
· 8-4-19:  Use the design process to develop a system to solve a water-related problem.  (sorbents)

Preparation

· To prepare the fresh water sample: 
· Fill aluminum tray with cold tap water to within 1cm of the rim;

· Add 5-6 drops of food dye;

· Mix dye and water with a popsicle stick; and

· Let the solution settle.

· To simulate the crude oil sample:

· Place 3 tbsp. of vegetable oil in the styrofoam cup;

· Add 2 tbsp. of cocoa powder; and 

· Mix cocoa powder and oil thoroughly with a popsicle stick.

Review

· “How is fresh water/ocean different from tap water?”
· “How can water be polluted?”

· “What kinds of ways can we clean water?”

Introduce Terms
· “Today we are going to look at the effects of an oil spill in fresh water, and try different sorbents out to help clean up the oil.”
Introduce Experiment

· “Here we have a cup of ‘crude oil’ which we will slowly add to the tray of fresh water to simulate what would happen if oil spilled in the environment for real.”

Demonstration

To Contaminate the Fresh Water:

· Having made the separate fresh water and crude oil samples, begin the experiment by contaminating the fresh water.

· Equilibrium in students: “The oil will probably go everywhere and mix in with the water.”  Students will assume that the oil will mix throughout the water because that is a typical reaction when you mix anything with water (i.e. mixing iced tea powder and water).

· Ask the class what their predictions are: “How do you think the oil is going to react/mix with the water?”

· Very slowly pour the crude oil sample closely over the water.  Wait a minute.

· Disequilibrium in students: “Why did the oil stay on top of the water and not mix in with it?”

· Note: to simulate the ocean instead of fresh water, add 1 tsp. of salt and mix it with the water (before you add the dye in while preparing the sample).

To Test the Sorbents:

· Having spilled the oil into the water, begin to test each sorbent (by carefully putting it on top the oil-contaminated surface) to see what happens, and how it helps to clean up the spill.

· Place a small sorbent sample into the centre top of the contaminated fresh water.

· Disequilibrium in students: “Why did… (observation) happen?” The reactions of the sorbents will vary.

· While students observe the different reactions, ask them how they would explain what is happening to the oil, water, and sorbent.
· Remove the sorbent with the tongs.

· Try out the another sorbent in an oil-contaminated part of the water.

· After you tested all the sorbents, put the feather under a tap and splash some water on it.  Let the students observe how it is not absorbed, but makes bubbles on top of it.  Then show students what happens to the feather when you put it in the oil.  Notice the different affects on the feather.  “How does the oil affect the feather?”

· Leave the dishwasher detergent as the last sorbent to test, because of its reaction (and get the most “aww’s” from the student’s).  Notice how the detergent pushes the oil away to the sides of the tray.

Explanation/Equilibrium

· Draw a simple diagram of what is observed (the oil on top of the water).
· Begin by explaining how water is denser/heavier than oil, which is why the oil stays on top of the water.

· Open up the discussion to the class and ask them to think about:

· “What happened to the oil and the sorbent when you put them in the fresh water? Did it absorb, sink, float, or mix in?”
· “Did the sorbent pick up any water?”
· “What is the condition of the sorbent afterwards?”
· “How would you pick up the oil in a ‘real-life’ situation like this?”

· “How would you dispose the oil-contaminated sorbent afterwards?”
· “How does oil affect a feather, a bird, and other animals?”

· “What happens when detergent is added to the oil?”

· Explain why the different sorbents were affected differently by their exposure to the oil-contaminated water.

· Discuss pollutants like oil and how they affect the water, animals, and other parts of the environment.

· Definitions in writing:
· Fresh water: Water that is not salty, especially when considered as a natural resource.
· Sorbent: A substance that sorbs (to take up and hold either by adsorption or absorption).

Concluding Questions

Knowledge:  Write out the definition of fresh water and sorbent.
Comprehension:  In your own words, describe why oil stays on top of the water, and why the sorbents have the reactions they do in the oil-contaminated water.
Application:  If there was an oil spill in the ocean how would you clean it up? Why? What would you do with the sorbent afterwards?
Analysis:  With the diagram of the oil, water, and a sorbent, indicate the various layers and characteristics (including the sorbent’s affects).
Synthesis:  List two ways in which you would find an affect like the oil and water, or oil and sorbent in real life?  How are they similar and different?
Evaluation:  If there was an oil spill in the North, how would the oil affect the glaciers and the environment considering the temperature?
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