



Oil Percolation Rate 

Introduction

The purpose of this activity is to measure the rate of oil percolation of various types of oils through different soil types in terrestrial and aquatic environments. 

Time

One class period (50 minutes)
Objective

The students will analyze results and draw conclusions from experiments designed to measure the rate of different types of oil percolating through various types of soil samples.

Materials

· Two-liter soft drink bottles (number depends upon the number of different types of soils compared)

· Earth material  (sand, gravel, clay, garden mixture soil, etc.)

· Aquarium and aquatic plants

· Petroleum products with different viscosities (can substitute vegetable oil, etc.)

· Stopwatches

· Beaker or graduate cylinder for measuring petroleum products

· Masking tape and markers for labeling

· Ruler for measuring

· Medicine dropper 

· Magnifying glass

· Data sheet for recording information

*Note: Dispose of contaminated soil appropriately. 

Procedure

Short-term project for oil percolation through soil on land

Note: the time required for this experiment is dependent upon the number of soils and number of petroleum products. For an experiment that can be easily done in a 50 minute time period, use only one petroleum product and four soil types.
1. Cut the tops of the two-liter drink bottles so that soil can be packed into them.

2. Pack approximately 15 centimeters of a soil type into a drink bottle. Follow the same procedure with each oil type. The number of the same types of soils is dependent upon the number of petroleum products to be tested. 

3. Label each of the bottles as to type of soil.

4. Have one student introduce approximately 50 cc of petroleum product into the bottle of soil while another student serves as a timer. Have other students measure the rate of percolation (how the oil seeps through the soil) at regular intervals (every 10 seconds) using a ruler and stopwatch.

5. Repeat this procedure for each soil type and different type of petroleum product. 

6. In small groups, have the students construct graphs comparing the rate of penetration verses time for each soil type and each petroleum product. 

7. Orally discuss the results and compare the rate of percolation of different oil types and different soils. 

Long-term project investigating the penetration of oil into bottom sediments in aquatic environments. 

1. Cover the bottom of the aquarium with a layer of clay followed by a layer of sand. Finally, add a thin layer or rocks and gravel.

2. Add water (Can be fresh or salt according to the type of ecosystem desired).

3. Add aquatic plants and allow the plants to become established (possibly one or two weeks).

4. Use a medicine dropper to place several drops of oil into the aquarium each day for three weeks. 

5. Have students carefully observe and record any changes in the plants and the bottom sediment daily.  

6. At the end of three weeks, properly dispose of the water. Observe the plants carefully and check for any evidence of oil (a magnifying glass may be helpful).  Carefully remove each layer of sediment (the rocky layer, the sandy layer, and the clay layer). Analyze each layer for evidence of oil by looking through the sediment for oil stains, oil drops, etc. record observations for each layer. 

Evaluation/Assessment 

1. The teacher will monitor student participation in cooperative learning groups in order to insure that the objectives are reached. Checklists are recommended.

2. For the short-term project, students may write a summary of the activity describing the different rates of percolation in the different soil types.

3. For the short-term project, have the students write a report comparing the oil percolation in the soils in the activity to soils that would actually exist in nature. 

4. For the long-term project, have the students summarize the project and report their findings. This can be done in written form or oral presentation. 

Extension

In a class discussion have students suggest ways to clean the soil in the short-term project. Allow them to utilize some of the suggested methods to clean up the oil in the soil samples (see activity entitled “Oil Spill Cleanup”). How well did they work? What are some of the special problems in removing oil from oil samples?
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