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Science in Motion

Juniata College


Microscale Experiments with Ammonia
Pa State Standards:

3.4.12.A
Apply concepts about the structure and properties of matter.
1.2.11.A
Read and understand the central content of informational texts and documents in all academic areas.

Introduction:
Ammonia, along with many other gases, can be safely generated in a large syringe.  The purpose of this experiment is to generate ammonia and perform several experiments with it.

Guiding Question:

Please answer the following question before beginning the lab.
Look at the structure of ammonia below.  Why does it act as a base?
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Equipment/Materials:
0.1 M CoCl2
0.1 M CuSO4
0.1 M NiCl2
0.1 M AgNO3

6 M HCl

15-cm latex tubing

60-mL syringe with LuerLOK fitting

600-mL beaker

Concentrated ammonium hydroxide

Hot plate

Latex syringe caps

Thermometer

Waste container

Well plate

Safety:

· Goggles must be worn at all times in the lab.
Procedure:
Part I: Generating Ammonia Gas

1.  Draw 3 mL of concentrated ammonia solution into a clean, dry 60-mL syringe.  Place the latex cap over the LuerLOK fitting.  

2.  Place the syringe in a 600-mL beaker of hot (60 - 70°C) water for several minutes to generate ammonia gas.  
3.
Care must be taken to stop the gas generation after the syringe is full.  Remove the latex syringe cap while it is directed upwards.  Rotate the syringe 180° in order to discharge the remaining liquid, and then recap the syringe.  CAUTION!  The liquid will violently spray out of the syringe.  (In order to control the spray and minimize the ammonia odor, discharge the liquid into a sink with running water.)  

Note:  Several syringes of NH3(g) can be generated at the same time if a larger beaker of hot water is used, however, it is best to stagger their starting times in the hot bath so that they are not all ready to come out at the same time.  After the liquid has been discharged, store the NH3 filled syringes in the hot water bath until needed.

Disposal:  Unwanted gas can be disposed of by bubbling the ammonia through water.

Part II: Ammonia Fountain
1.   Pour about 50 mL of the HCl + Universal Indicator solution into a plastic cup.

2.  Wrap your fingers around the plunger of the ammonia-filled syringe.  Remove the syringe cap with your other hand, and suction 2-3 mL of the solution into the syringe.  

3.  Keep the tip of  the syringe under the surface of the water, and firmly hold the plunger in place so that it is not pulled into the syringe barrel.  (There is a considerable force pulling the plunger inward!)  Ammonia gas is so soluble with water that additional water is rapidly suctioned into the syringe, creating a small “fountain”.

4.   Record any observations here.

Part III: Ammonia is Very Soluble in Water 

1.  Remove the syringe cap from an ammonia-filled syringe, and replace it with a 15-cm length of latex tubing.  

2.  Hold the syringe by the barrel, and not by the plunger.  Suction 2-3 mL of the solution into the syringe, and then pinch the tubing closed with your fingers.  The plunger will be pulled rapidly inward as the ammonia gas dissolves in the water.  (The action is so fast that it may be surprising to some.)
3.  Record any observations here.

Part IV:  Ammonia is a Base
1.  Remove the latex cap from an ammonia-filled syringe, and equip it with a 15-cm length of latex tubing.
2.  Using the cup of HCl + Universal Indicator solution you used in Part I, slowly discharge the ammonia gas just above the surface of the Universal Indicator solution.  As the ammonia comes in contact with the water, it will dissolve and raise the pH in the vicinity of the surface.  A pH gradient of several colors often develops upon standing.

3.  Record any observations here.

Part V: Ammonia Forms Complex Ions with Transition Metals
1.  Add a little of each solution to a reaction well.  Be sure to record the location of each solution.  Place the well plate on a white piece of paper for easier visibility.
2.  Equip the syringe with a 15-cm length of latex tubing.  Into each well, slowly discharge enough NH3 gas through the solution to achieve the desired results. 
	Solution
	Results

	0.1 M CoCl2
	Initially forms green-blue precipitate; then forms soluble dark yellow [Co(NH3)6]Cl2

	0.1 M CuSO4
	Initially forms pale blue-green precipitate; then forms soluble deep blue-purple [Cu(NH3)4]SO4

	0.1 M NiCl2
	Forms soluble purple [Ni(NH3)6]Cl2

	0.1 M AgNO3
	Initially forms brown precipitate; then forms soluble colorless [Ag(NH3)2]NO3


3.  Record any observations here.

Questions:

1.  Why does ammonia act as a base?

2.  Complete the equilibrium equation below.
                      NH4​​+(aq)   +   OH-(aq)  [image: image2.png]
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