Juniata College

[image: image1]
Juniata College

[image: image2]

Diffusion Stories

Teacher Notes

Time Needed to Complete the Lab:  Total Time 1.25 hours

Target Grade Level:  7th-12th grade depending on the complexity of extension activities

Objectives:

· To introduce the Kinetic Theory of Gases

· To verify Graham’s Law of Diffusion 

· To differentiate between diffusion and effusion

· To understand the basics of Osmosis

· To to demonstrate osmosis and how an indicator works

· To observe different semi-permeable membranes

Major Concepts:

· Graham’s Law of Diffusion

· Osmosis

· Semi-Permeable Membranes

Diffusion Story I:  Graham’s Law of Diffusion 

Pre Lab Activity:

· Have students bring in empty plastic drinking bottles, drop the inner tube of a fluorescent highlighters into water in the bottles to discuss, vocabulary words, and timed diffusion.  Allow students to decorate bottles at the end of the lab.  The bottles glow under UV light.

· Blow up a balloon and allow the air to slowly effuse through the opening

Diffusion Story II:  Diffusion and Osmosis

Demonstration

· Demonstrate the reaction between iodine and starch as a pre lab demonstration.

· Sprinkle some sugar on a dish of cut strawberries and discuss osmosis. 

Additional References:

· Membrane Structure and Function. July 15, 2010. <http://www.cytochemistry.net/cell-biology/membrane_intro.htm>

· Phosphorescence. July 14, 2010< http://math.ucr.edu/home/baez/spin/node17.html>

· Fluorescence. July 14, 2010<http://en.wikipedia.org/wiki/Fluorescence_spectroscopy>
Extension Activities:

· Research the structure of the cell membrane and how it works as a semi-permeable membrane.

· How is diffusion involved in the workings of a PEM (Proton Exchange Membrane) found with a hydrogen fuel cell.

· Derive the relationship between rate of diffusion and density from the equation for Graham’s Law of Diffusion.

· Why is it necessary that to have a reaction that identifies the presence of starch?

Vocabulary Definitions:

Diffusion:  The movement of substances from a region of high concentration to a region of low concentration.

Velocity:  Velocity is distance traveled in a certain time.

Temperature:  Average kinetic energy of particles is called temperature.

Kinetic Energy:  Energy of motion is called kinetic energy.

Semi-Permeable Membrane:  A membrane that is selectively permeable to certain substances and not to others is called a semi-permeable membrane,

Indicator:  An indicator is a substance that helps to identify the presence of another substance through a reaction.

Osmosis:  Movement of water from a region of high water concentration to a region of low water concentration across a semi-permeable membrane.
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