Experiment to Clean Up an Oil Spill

An environmentally-friendly oil spill experiment 
(Courtesy Minister of Supply and Services Canada 1994)
The enclosed package provides information on pollution from ships and Australia's measures for preventing and controlling ship-sourced pollution:

Do you want to try cleaning up an oil spill yourself? This experiment will help you understand why it is such a difficult task. All of the tools you will need are environmentally friendly and easy to find. See your science teacher if you have any questions. 

You need: 

· one 28 cm x 19 cm x 4 cm clear glass baking dish (or equivalent) 

· water 

· blue food colouring 

· 12 tbsp. vegetable oil 

· 8 tbsp. pure cocoa powder 

· 1 tsp. table salt 

· a tablespoon 

· a teaspoon 

· 5 paddle-pop sticks 

· a coffee mug 

· sorbents (paper towel, cotton balls, rag, string, nylon pot scrubber, sponge, styrofoam cup, garden peat moss) 

· 1 squirt of liquid dishwashing detergent 

· tweezers or tongs 

· bird feathers 

To prepare the fresh water: 

· Fill baking dish with cold tap water within 1 cm of rim. 

· Add 5-6 drops of food dye. 

· Mix dye and water with a stirring stick. Let solution settle. 

Answer question 1 in Observations. 

To simulate crude oil: 

· Place 3 tbsp. of vegetable oil in mug. 

· Add 2 tbsp. of cocoa powder. 

· Mix cocoa powder and oil thoroughly with a paddle pop stick. 

To contaminate fresh water: 

· Very slowly pour simulated crude oil from a height of 1 cm onto the top of the fresh water dish. If you pour the oil too quickly, the experiment won't work. 

Answer question 2 in Observations. 

Wait 3 minutes. 

Do you want to change your answer to question 2 in Observations? 

To test the sorbents: 

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

Answer questions 3, 4, 5 and 6 in Observations. 

Remove sorbent with tweezers or tongs. 

Repeat step 1 with other sorbent samples. 

Answer questions 7, 8, 9 and 10 in Observations. 

Clean out contaminated fresh water. 

Prepare new simulated fresh water following instructions above. 

Add detergent to the oil-contaminated fresh water. 

Answer questions 11, 12 and 13 in Observations. 

To determine how oil affects feathers: 

Dip feather into oil-contaminated fresh water. 

Answer questions 14 and 15 in Observations. 

Repeat all of the above procedures substituting an ocean for the fresh water. To prepare the ocean, follow the fresh water procedures except add 1 tsp. of salt and mix it with the water before step 2. 

At the end of the ocean experiments, answer question 16 in Observations. 

Questions on Observations: 

1. How is the fresh water/ocean different from tap water? 

2. What happened to the oil when you dropped it on the fresh water/ocean? Did it sink? Float? Mix in? 

3. How much oil did the sorbent clean up? How quickly? 

4. Does the sorbent pick up water too? If so, how can you tell? 

5. Does the sorbent sink or float? 

6. What is the condition of the contaminated sorbent? 

7. How would you pick up the oil-contaminated material in a "real" oil spill in fresh water/the ocean? 

8. How would you dispose of the oil-contaminated material in a real oil spill? 

9. Of the sorbents you tested, which one worked the fastest? The best? 

10. What other materials could you use as sorbents? 

11. What happened when the detergent was added to the contaminated fresh water/ocean? 

12. Where would the oil go in "real" fresh water/ocean after a dispersant (like the dishwashing detergent is used? 

13. How clean is the fresh water/ocean now that it has dishwashing liquid in it? 

14. What happens when a feather gets oil on it? 

15. How might an oiled feather affect a bird? 

16. Are the results of the experiment different when you use fresh water instead of an ocean? 

http://www.amsa.gov.au/marine_environment_protection/Educational_resources_and_information/Teachers/Classroom_Projects/Clean_up_oil_spill_exercise.asp

Purpose
To replicate the effects of an oil spill and apply an effective system to clean it up. 



Additional information
An oil spill occurs when liquid petroleum hydrocarbon is released into the environment due to human error. This form of pollution can take months, even years to effectively clean from the environment. The effects can be devastating, especially to birds and amphibious life that's effected by oceanic spills. Birds that are exposed to the ravages of an oil spill are prone to kidney damage, liver malfunction, dehydration, and metabolic imbalances. Unless human intervention is applied, most bird exposed to oil spills die. 

One of the most devastating oil spills occurred in 1989 in Prince William Sound, Alaska. The Exxon Valdez oil tanker was carrying 53 million gallons of crude oil to Washington when it struck Bligh Reef. Over 10 million gallons of crude was released into the pristine sea of Prince William Sound, covering over 11,000 square miles of ocean. 

There are several methods currently available to clean up oil spills. These include: 

· Boats equipped with skimmers designed specifically for skimming oil from water surfaces

· Dispersants, a special chemical that works like a detergent to help break up oil so that bacteria and other natural organisms in the ocean can digest it

· Burning off the oil (which in itself leads to other environmental concerns)

· Sorbents that are used to soak up the oil
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Required materials
· Small piece of aluminum foil

· Vegetable oil (or other suitable cooking oil)

· Deep baking dish

· Water

· Several cotton balls



Estimated Experiment Time 
About 15 minutes



Step-By-Step Procedure
· 1. Pour water into the baking dish so it's about 1/2 full

· 2. Shape the piece of foil into a small canoe or boat, roughly the size of your thumb.

· 3. Fill your canoe with the cooking oil and place it on top of the water in the baking dish

· 4. When you want to create your "oil spill", tip the canoe over

· 5. Wait a few minutes as the oil contaminates the water and begins to spread

· 6. Now it's time to clean up the mess. Use your cotton balls to soak up the oil by placing the cotton over the contaminated areas.



Note
You'll find it will take a LOT of cotton balls to soak up that small amount of oil that was spilled into the water. Imagine the effect of millions of gallons of oil being spilled into the ocean and how much effort would be required to "absorb" it all. 



Observation
You'll note that the oil stays on the surface of the water and begins to dissipate at an almost exponential level. If you were to mimic rough waters, the oil would spread at a greater pace. What other methods to you suppose we could have used to clean up this spill? What do you think would be the hardest to clean up in the case of an oil spill, an ocean, lake, or river? 



Result
The cotton ball fibers absorb the oil from the water, but also take a lot of water along with it. The number of cotton balls required to clean up that small amount of oil is staggering! If you were to try to clean the spill with something such as a ladle (to replicate skimming) you'd find you'd have even greater difficulty cleaning it. 



http://www.sciencefairadventure.com/ProjectDetail.aspx?ProjectID=139
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your results

Sent in by:
Alexander of Alexandria, VA

Make a machine to measure movement.
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Materials Needed

· cardboard box with the flaps cut off

· plastic cup

· felt tip marker

· string

· cup of small rocks, marbles, or bolts

· clay

· paper

· scissors
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Instructions

1. Do you know what a seismometer is? It's a machine that shows earthquakes or other movement. Here's how you make a really simple one that can measure movements that you make in your house.

2. Check with a grown-up before you begin. Cutting a cardboard box can be pretty tricky.

3. First, take a box and open the top. Cut off the flaps and turn the box so the open side faces you.

4. Using scissors, poke two holes next to each other in the center of the top of the box. You may want to ask an adult to help with the scissors.
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5. Poke one hole in the center of the bottom of the plastic cup, one hole along the rim of the cup, and another hole exactly opposite that hole.

6. Put the marker through the hole in the center of the bottom of the cup. The writing end should be sticking out of the bottom of the cup.

7. Put some clay around the hole so that the marker won't move.

8. Cut a 45cm piece of string (although if you have a bigger box, you may need a longer piece) and thread it through the two holes along the rim of the cup.
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9. Then, thread the string through the holes in the box, so that both ends of the string are equally in the box. Tie the ends on top of the box.

10. Fill the cup 3/4 of the way with something that'll weigh the cup down. You can put anything in the cup to weigh it down-marbles, bolts, rocks, anything heavy will work.

11. Cut a strip of paper that's as long as the box and approximately 5 inches wide.

12. Put one end of the paper under the marker. Take the cap off the marker and make sure that it sticks out of the cup far enough so it touches the paper.

13. Now have someone shake the box right and left while someone pulls the paper forward. If you do this right, you should get a squiggley line on the paper.
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The more you shake the box, the wider the lines will be. Try pounding on the table and see what kind of lines it makes. Try making some changes to it so that it can detect really small movements, like singing or talking softly. You could also try making the holes in the box closer together or adding more weight to the cup. Be sure to share what you've learned with other ZOOMers around the country.
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http://pbskids.org/zoom/activities/sci/seismometer.html

