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Tollen's Test for Aldehydes and Ketones 
(a.k.a. The Silver Mirror)

Reference:  General Chemistry 4th edition by Darrell D. Ebbing, p 1041.

Description:   Tollen's Reagent is added to two flasks.  A dextrose water solution is added to one and swirled.  The contents of the flask turn brown and then silver is plated onto the inside of the flask.  Sucrose is added to the other flask.  The contents may turn brown but no silver is plated.
Concept:  Silver (I) is reduced to silver metal by aldehydes but not by ketones.

Materials:

· Gloves

· Goggles

· Two 500 mL Florence Boiling Flasks with rubber stoppers

· Nitric Acid

· Distilled water  

· 200 mL 0.1 M Silver Nitrate

· Concentrated Ammonium Hydroxide

· 100 mL 0.80 M Potassium Hydroxide

· 100 mL 0.25 M Dextrose

· 100 mL 0.25 M Sucrose

· 100 mL Graduated Cylinders

· Pasteur Pipettes

Safety:  

Nitric acid will burn skin terribly.  Wear gloves and goggles.  

Acetone is volatile.  Do not use near flame.  Work in hood when washing flasks with acetone.  

Silver is toxic.  Wear gloves and goggles.  

Wash hands when done handling these chemicals.

Beware: I have heard that silver-ammonia mixtures, if left sitting around can become explosive.  

Procedure:


Before Class:  

Prepare the Flasks



Rinse the flasks with distilled water, leaving the water in the flask.

Using a pipette rinse the inside of the flask with Nitric acid and then swirl the acid and water in the flask.



Dump the contents of the flask into the beaker.



Rinse the flask with distilled water and dump this water into the beaker.

Using a pipette rinse the sides of the flask with acetone and then swirl the acetone in the flask.



Pour this small amount of acetone down the drain with the water running.



Rinse the flask once more with distilled water.


To both flasks:


Add 75 mL of 0.1 M Silver Nitrate

Pour small amounts of Ammonium Hydroxide to the silver and swirl until the solution is a brown color (muddy).

Pour small amounts of Ammonium Hydroxide to this muddy mixture until it becomes colorless, clear again.


Add  40 mL of Potassium Hydroxide and the solution will become muddy again.


Add Ammonium Hydroxide until the solution becomes colorless, clear again.

In Class:
To one flask add 100 mL of Dextrose.  To the other add 100 mL of sucrose

Stopper both flasks.

Swirl the flasks so that the silver will plate more uniformly over the insides of the flasks (the plating will occur in the flask with dextrose within a few minutes).

Add a scoop of Dextrose to the flask with the sucrose swirl to silver plate it also.

An acrylic spray is available to coat the inside of the flask, to prevent the silver from tarnishing.

Clean-Up:  
The contents of the flask that did not contain Methyl Ethyl Ketone can be washed down the drain.  The contents of the flask that did contain ketone should be put into a waste bottle and taken to EH&S collection site as flammable hazardous waste.

Beware: I have heard that silver-ammonia mixtures, if left sitting around can become explosive.

Notes:  This demo is commonly called the Silver Mirror and is done at the Chemistry Open House Magic Show on a larger scale.

Has been used in C102.
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