Unit 7

C2.2B

Demonstration

HCl-Ammonia

In advance of the demonstration, obtain two watch glasses or petri dishes (or other similar shallow glass containers. You will need concentrated HCl and concentrated ammonia solutions. Prior to observing the demonstration, students need to know that when NH3 and HCl react chemically, a white solid, NH4Cl, is produced. The reaction is a simple combination reaction, and the equation is easily understood by students. Prepare for the demonstration in view of the class. Be sure to wear safety glasses as you perform the demonstration.
1.   Place a small volume of the HCl solution in one watch glass. 

2.  Keeping the second watch glass at least 1 meter away from the HCl, place a small volume of concentrated ammonia solution in that watch glass. 

3.  Slowly move one of the watch glasses along the table top until the finely divided ammonium chloride begins to form in the space between the two watch glasses. 

The demonstration works best if there are no ambient air currents in the room from open windows or heat vents, etc. The question to be discussed is, “Where did the ammonium chloride form and why did it form in between the two watch glasses?” Students easily see that in order for the white solid to form, molecules of both reactants must have diffused from their respective watch glasses into the surrounding air space where they collided and reacted chemically.

A variation of this demonstration can be done as a laboratory investigation by students. It appears in many standard chemistry lab manuals as “Graham's Law.” Omitting the calculation steps in this procedure gives students a chance to see the diffusion of two gases in a narrow chamber. Briefly, the procedure requires a buret tube (open at both ends), two one-hole rubber stoppers to fit, two cotton swabs, and concentrated solutions of HCl and NH3. The cotton swabs are inserted through the holes of the rubber stoppers. One cotton swab is soaked in HCl and the other cotton swab is soaked in ammonia and the two stoppers are inserted simultaneously in the ends of the buret tube. After several minutes students will observe the formation of ammonium chloride as a “white ring” in the tube. One of the advantages of this procedure is that students observe the NH4Cl form closer to the ammonia end of the tube. This allows some discussion not only of molecular motion, but also of the fact that lighter molecules move more rapidly.
