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Oleic acid nanolayer: Student Guide
The Activity’s Objective: Determine the thickness of a very thin layer of a material.

Getting Started

· Create a work space large enough for a circular tray, graduated cylinders, paper towels, paper cups, a medicine dropper, a pipette, and a ruler.

· Place enough water in a circular tray to form a layer of water with a depth of approximately half a centimeter.
· Each group will be given a small amount of oleic acid.  

· Bottles of alcohol will be available to share among groups.

Making a solution of oleic acid

· Put 1.0 mL of oleic acid into a 25 mL graduation cylinder.  One option is to use a pipette obtain the 1.0 mL sample of oleic acid.  The other option is to use the 10 mL graduated cylinder to measure 1.0 mL of oleic acid.

· Add alcohol to the oleic acid in the 25mL graduated cylinder until the total volume of the solution is 25 mL.

· Transfer the solution back and forth between a clean paper cup and the 25mL graduated cylinder to thoroughly mix the solution.

· Put 1.0 mL of the oleic acid solution into a 25 mL graduated cylinder.

· Once again, add alcohol to the oleic acid in the 25mL graduated cylinder until the total volume of the second solution is 25 mL.

· Again, transfer the solution back and forth between a clean paper cup and the 25mL graduated cylinder to thoroughly mix the solution.

· Use a dropper and a 10 mL graduated cylinder to determine how many drops (N) of the second solution of oleic acid is contained in 1.0 mL of that solution.

Making an oleic acid thin film

· Use a chalk eraser to sprinkle fine chalk dust onto the surface of the water in the food tray.

· Use the dropper to drop one drop of the second oleic acid solution onto the surface of the water in the circular tray.

· Allow a short time for the alcohol solvent to evaporate into the air and dissolve in the water.

· Use the ruler to estimate the average diameter (in centimeters) of the circular layer of oleic acid.
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Returning materials (as an example of directions given to your students):

· Containers will be provided to empty the food trays.
· Please return materials to a designated area and clean your work area.
Calculate the thickness of the layer of oleic acid.


You started with 1.0 mL of oleic acid which you diluted with enough ethanol to make 25.0 mL of a solution.  You then diluted 1.0 mL of that first solution with enough ethanol to make 25.0 mL of a second solution.

Question 1:  How many mL of oleic acid were in 1.0 mL of the first solution that you made?

Question 2:  How many mL of oleic acid were in 1.0 mL of that second solution? 


You then determined how many drops (N) of the second oleic acid solution were contained in 1.0 mL of that solution.

Question 3:  What would be a formula to calculate the volume of oleic acid in each drop of the second solution?

Question 4:  What formula would you use to calculate the area of the thin layer of oleic acid?

Question 5: What formula would you use to calculate the depth (thickness) of the layer of oleic acid?
Question 6: What will be the unit for the depth of the thin layer of oleic acid?
Question 7: What is the depth of the thin layer of oleic acid?

a. in centimeters? 
b. in meters? 

c. in nanometers?

Question 8:  What are some sources of experimental error in the procedure you followed?

Question 9: How might experimental errors be reduced?
Question 10: Imagine that 1.0 liters of pure oleic acid is accidentally spilled onto the surface of a lake.  Based on your experimental results, how many square kilometers of the lake’s surface would be covered by a thin film of oleic acid? Be sure to describe each step of the method that you used to answer this question.
