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Optical Activity

Description:  Sugar is used to rotate the plane of polarized light.

Concept:  The structure of fructose is such that when polarized light passes through an aqueous solution of the sugar, the light is rotated counter clockwise.  Dextrose will rotate the polarized light clockwise.

Materials:

· Overhead projector

· Three, pint sized mason jars
· Sucrose 

· Glucose (dextrose, corn sugar) saturated solution 

· Fructose (available at Marsh and Bloomingfoods)

· 3 inch polarizing demonstration discs (from Edmund Scientific)

Procedure:


Set cardboard with circle cut-out on overhead projector.


Use polarizing discs to extinguish light by turning top disc so white stickers on disc line up. (It will not be completely extinguished; it will look dark purple.)


Set jar of glucose in-between the discs, setting discs so that white stickers are still lined up (some bluish light will shine through).  Rotate (counterclockwise about a half inch) until the field of light is dark purple again. 


Set jar of fructose in-between discs with white stickers lined up (a lighter blue colored light will shine through).  Rotate (clockwise about a half inch) until the field of light is dark purple again.

Diagram:
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Notes:  This demo was developed for Prof. Ewing's C100 course.

Prof. Starn used it in C102, Spring '94.
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Polarized light is rotated slightly counterclockwise by fructose:
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This Demo does not work very well.   I have tried different things and it seems that the rotation is so small that it is difficult to see.  But some do like this demo.  We do however have a video that includes a similar demonstration:  World of Chemistry, Program 9.  See the Audio/Visual Appendix at the end of this manual for a more complete description of this video.  

Dr. Ewing recently did this demo with me again and it was found that with dextrose the rotation was about 30( clockwise and with sucrose 40( clockwise and the fructose was about 10( counter-clockwise.  He also explained why the color of light passing through the disks changes as they are rotated.  This is due to the fact that if one color is let thru another will be blocked.  Also different wavelenghts of light rotate in different amounts.
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