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Para- and Diamagnetism

Reference:  

Chemistry: the Molecular Nature of Matter and Change, 2000, by M. S. Silberberg

Description: A vial containing a ionic compound containing a paramagnetic metal is hung from a string from a bar on a ring stand in between the gap in a gap magnetic and the vial sticks to one of the sides of the magnet.  Repeat with a diamagnetic metal and the vial just sits in the middle of the gap, not sticking to either side.

Concept:  From Silberberg Chapter 8: “Paramagnetism is the tendency of a species with unpaired electrons to be attracted by an external magnetic field.”   A species with all of its electrons paired exhibits diamagnetism and is slightly repelled by a magnetic field.  

Materials:

· Gap magnet

· Ring stand, clamp, and bar

· Samples of the following compounds in small vials (about 3-4 cm tall and 1.5 cm diameter) capped with strings attached to the cap

· Manganese sulfate, MnSO4 (strongly para)

· Zinc sulfate, ZnSO4 (dia)

· Copper II sulfate, CuSO4(5 H2O (weakly para)

· Iron II sulfate, FeSO4(7 H2O (para)

· Sodium sulfate, Na2SO4 (dia)

Safety:  
Be careful for magnet.  It is strong enough that it will “grab” metal pieces from you.  Metal salts are toxic to a degree so keep them in the vials.

Procedure:
Mount bar on ring stand using the clamp.  Hang a vial on a string from the bar.  Move the gap magnet such that the vial goes in the middle of the two sides.

Clean-up:  Leave the metals in the vials.  They can be reused.

Notes:  

This demonstration was suggested by Dr. Adam Allerhand. 

In the large auditorium the Viscam camera can be used to project the demonstration on the big screen so it is visible to all.
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