10-1
Ammonium Chloride Ring
Description:  Vapors of ammonia and hydrochloric acid diffuse towards each other inside a tube.  A ring of ammonium chloride forms where the two chemicals meet and react.

Concept:  The ratio of diffusion rates of two gases is equal to the square root of the inverse of the ratio of their molecular weights.

Materials:  

· glass tubing 1 meter long, diameter 22 mm

· 2 rubber stoppers (size 3)

· cotton balls

· concentrated HCl

· 6 M NH3
· ring stand with clamp to hold glass tube

Safety:  Concentrated acid and base.  Wear safety goggles and gloves.

Procedure:

Label one end of the glass tube NH3 and the other HCl.


Dip one cotton ball into the HCl and another cotton ball into the NH3.  Simultaneously insert these cotton balls into the their appropriately labeled ends of the glass tubing.  Plug each end with a rubber stopper.


After 15 - 20 minutes a ring of NH4Cl should accumulate inside the glass tube.  The ring should be closer to the HCl side.


Measure the distance of the ring from the NH3 end and from the HCl end.  The distance from NH3 should be about 1.5 times the distance from the HCl end.  
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  =  1.46

                                         1 = NH3
                                         2 = HCl

Clean-up:  Neutralize cotton balls with NaHHHHHHHCO3 before throwing away.

Notes:  This is a tricky demo, we have not been able to get the expected ratio.  If you know the trick, let me know!

For a related demo, see The Affect of Temperature on the Rate of Diffusion.
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