Demonstration - Section A: Teacher Support Material
“Clean Me Up”

Investigative Demonstration: 

This demonstration will assist students in understanding oil spills. It will look at how oil and water interact with one another when a spill occurs, as well as how oil spills can be cleaned up. The demonstration requires a lot of time, materials, and management, therefore it is suggested that students only do a small portion of the demonstration themselves.  
Curriculum Outcomes: 
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

List of Materials:

· Aluminum tray

· Water

· Blue food colouring

· 12 tbsp. of vegetable oil

· 8 tbsp. of pure cocoa powder

· 1 dash of liquid dishwasher detergent

· Tablespoon

· Teaspoon

· Popsicle stick

· Pair of tongs

· Bird feathers

· Sorbents (paper towel, cotton balls, rag, string, styrofoam cup, shredded wheat, and sponge)

Instructional Sequence And Explanation In Order To Develop Psychological Understanding In Students:

· Prepare the following materials beforehand in order to do the demonstration for the class:

Fresh Water Sample

· Tray with room temperature water to within 1 cm of the top

· Add 5-6 drops of blue food colouring

· Mix dye into water

· Let solution settle

Crude Oil Sample

· 3 tbsp of vegetable oil in beaker

· 2 tbsp of cocoa powder

· Mix thoroughly

· “What are some ways that water can become polluted?”

· If a student responds with an oil spill then continue with the lesson building on their idea. If no one comes up with this response use the following questions to lead students to this answer in order to proceed with the demonstration.

· “What are some things humans may accidentally put in water that pollutes it?”

· “What types of liquids might humans put in water that pollutes it?”

· “Do pollutants only come from land or can they come from boats also?”

· Show students the fresh water sample (lake) and crude oil sample which were prepared earlier. “What are some of the characteristics of these samples?”

· “Predict what will happen when an oil spill occurs and the oil and water come in contact with each other?”

· Have students gather around the tray and very slowly pour the crude oil sample into the fresh water sample from about a 1 cm height above the water. Wait about 1 minute.

· “What happened to the oil and the water?”

· “Why did the oil settle on top of the water and not mix with it?”

· The oil is lighter or less dense than the water so it floats on top and does not mix with the water.

 

· “Keeping in mind the oil floats on top of the water, what are some ways the oil could be cleaned up?”

· Responses most likely will include things like; wiping it up, dissolving or breaking up the oil to make it disappear in the water, scooping it off of the water. 

· Tell students about the different methods that are currently being used around the world today in order to clean oil spills.

· BOOMS - Floating barriers placed around the oil or around whatever is leaking the oil. Booms contain the oil so skimmers can collect it. 

· SKIMMERS - Boats, vacuum machines, and oil-absorbent plastic ropes that skim spilled oil from the water's surface after booms have corralled it. The skimmer collects oil into a container so it can be removed. 

· CHEMICAL DISPERSANTS - Materials that break down the oil into its chemical constituents. This helps disperse the oil and make it less harmful to wildlife and shorelines. 

· IN-SITU BURNING - Igniting freshly spilled oil while it's still floating on the water. 
· SORBENTS – sponge like material that absorbs oil

· Make a chart on the board and have students re-create the same chart in their notes. Discuss the advantages and disadvantages of each method used to clean up an oil spill. Take into consideration that water in different areas of the world is at different temperatures.

· “Today we will be looking at sorbents more closely and attempting to determine the effectiveness of different types in cleaning up oil spills.” 

· Use cotton balls, paper towel, and a sponge as the sorbents to be tested. 

· As a class weigh each item, record the weights on the board, place each item on the oil. Weigh each item after one minute to determine how much oil it absorbed. Repeat for all three sorbents being tested.  Then each group or student will make a bar graph of their results for everyone to see.
· Discuss as a class such questions as:

· “Which sorbent cleaned the oil best from on top of the water?”

· “Why is that sorbent the best?”

· Explain to the class that they will now investigate their own oil spill. 

· Distribute to each pair or group the materials listed above. Have half of the class conduct their experiment in an Arctic environment by adding ice to their ‘lakes’ and the other half conduct their experiments in a Tropical environment by using hot water from the tap in their ‘lakes’.

· Each pair/group should test each sorbent twice for one minute. Accumulate all findings on the board so students have a full set of data in order to complete the accompanying worksheet. 

Safety Concerns:

· Any student allergies should be taken into consideration (detergents, cocoa, etc.)

· Ingestion of detergent should be avoided

· Liquid spills could cause slipping hazards in the classroom
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Section B: Student Handout

What did we just learn about oils spills??  We learnt that when an oil spill occurs, the oil does not mix with the fresh water and instead floats on the top.  The reason the two liquids do not mix is because the water is denser (heavier) than the oil (lighter).

Now it’s time for you to investigate this human made disaster.  Are there any questions about oil spills that you think are important?

What about:

· Does the temperature of the water affect how the oil mixes with the water?

· Does a cotton ball clean up the oil spill better than a paper towel?

· Does the oil mix more with salt water (ocean) or with fresh water (lake)?

· What if the spill was in a smaller container?

Take a look at the diagram below.  What part of the demonstration can you change?  The oil, the water, the temperature or the container?  What could you use to replace it?  You could substitute the water for salt water, oil, Kool-aid etc.



[image: image1]
Today let’s investigate the question, “Does the temperature of the water affect how the oil mixes with the water?”
Procedure:

What part of the demonstration will you change?

How will you change it?

What part of the demonstration will you keep the same?

What will you measure?

How will you measure it?

Draw a diagram of the oil spill with the warm water and then with the cold water.  How will we tell the difference of the two waters from your picture?


[image: image2]
Using the information you have given above, write out a procedure of fairly testing your question. A good way to get a fair answer is to repeat the demonstration many times.  Try each material (cotton ball, sponge and paper towel) as many tines as it takes to get consistent results.
1.

2.

3.

4.

5.

6.

Prediction:
What do you think will happen when we mix the oil solution with the warm tropical warm as opposed to the cold artic waters?  Why do you think so? (Think back to the teacher demonstration!)


Results:
How did your investigation go?  Draw a bar graph to show how the two experiments worked out.  Compare them to the original graph made in the teacher demonstration that showed the room temperature water.






Warm Water


[image: image3]





Cold water
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Questions to Summarize:

What did you observe when you added the oil spill to the warm water?

What did you observe when you added the oil spill to the cold water?

How did the warm and cold water spills compare to the room temperature spill from the teacher demonstration?

Which sorbent in each oil spill “cleaned” up the most oil?

Were you right in your prediction?  Why or why not?

If an oil spill was about to occur, where would be the easiest area to clean it up: Antarctic, Hawaii, or Nova Scotia?  Or would there be a difference between the three?
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