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Osmosis and Semi-Permeable Membranes
Description:  A dialysis tube full of a starch solution is immersed into a solution of tincture of iodine.  Tincture of iodine is dropped into a beaker of starch solution and the starch solution turns purplish-black.  After about 30 minutes the starch solution in the tubing is turning purple.  In about a day it is completely purplish-black.

Concept:  Osmosis is the movement of a substance across a semi-permeable membrane from an area  that is more concentrated in that substance to an area that is less concentrated.  Semi-permeable membranes only allow certain substances through.

Source:  Biology for Every Kid 101 Easy Experiments that Really Work by Janice Pratt VanCleave

Materials:

· About 1 foot of dialysis tubing (MWCO 3500, flat width 45 ( 2 mm, diameter 29 mm, volume/length 6.4 mL/cm, Spectrum order number 132 592)

· 2 dialysis tubing closures (55 mm)

· Tincture of iodine (from grocery store)

· Cornstarch (from grocery store)

· A 2 L beaker

· Eye dropper

· Funnel

· 500 ml beaker

Safety:  Tincture of iodine is a poison.  Dialysis tubing is stored in a poisonous substance, sodium azide.  Wear gloves.

Procedure:  


Before class:  

Mix 15 g of corn starch in 500 mL of distilled water.  Fill the 2 L beaker with about 2 L of distilled water and add about 5 mL of tincture of iodine.  

Wearing gloves, rinse the dialysis tubing with distilled water to remove the sodium azide.  Fold one end of the tubing over and clamp a closure over the fold.  Using the funnel fill the dialysis tubing with some of the starch solution.  Be careful to not get any starch on the outside of the tubing or on the closure.  Fill the tubing so that there is enough space left to fold the open end over and attach another closure.  Rinse the dialysis tubing well with distilled water to make sure there is no starch on the outside of the tubing.  Keep the tubing in a beaker of distilled water until ready to do the demo.

In Class:
At the beginning of class put the dialysis tube containing the starch solution into the beaker containing the tincture of iodine solution.  In a separate beaker, add a few drops of tincture of iodine to some leftover starch solution to show what happens when these two solutions combine. 

At the end of class observe what has happened to the color of the solution inside the tubing and of the solution outside the tubing (in the beaker).

You may want to let the tubing soak in the beaker until the next class.  If you do this, make sure that the tubing is immersed in liquid so that it will not dry out and break.  Cover the beaker to reduce evaporation.

Clean-up:  All solutions can go down the drain.  The dialysis tubing can go in the trash.

Notes:  This demonstration was used as an activity for Brownie Math and Science Days.  Karen Muskavitch from IU Biology told Alice about it.

Starch has a molecular weight around 100,000

Iodine has a molecular weight around 260
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