Dobryan Tracz


Bubbling Foil
A Discrepant Event

Materials 
Aluminium foil

Mercury (II) chloride (Hg2Cl2)
Water
Cotton

Metal tongs
Plastic container with plastic lid

Chemical waste disposal container
Eye protection
Safety Considerations

Mercury compounds are poisonous and care should be taken to avoid contact with skin and to avoid inhalation of powdered mercury chloride. Tongs should be used to keep mercury chloride solution away from skin.  Aluminium foil is not to be touched with bare skin after the experiment. Proper disposal of materials into chemical waste is required. Consult MSDS sheet.
Content and Curriculum
This experiment can be incorporated into the following Specific Learning Outcomes (SLOs) in senior years science in Manitoba:
S1-2-13
Experiment to determine indicators of chemical change

S2-2-08
Experiment to classify acids and bases using their characteristic properties: Include: Reactivity with metals.

Description of Activity
1. Prepare the following:

a. Solution A: Water

b. Solution B: Saturated solution of mercury chloride in water

2. Organize groups of 4-5 students per table.
3. Each group will be given: 
a. 3 pieces of aluminium foil, approximately 20cm2
b. Solution A (50mL)
c. Solution B (50mL)

d. White cotton (a fist-sized clump)

e. Metal tongs

4. Ask students to examine aluminium foil. They can crumple and tear one of the pieces in their examination. Get them to write down some properties of aluminium foil, its uses and predict its potential reactivity (consider its position on the Periodic table as well).
5. Stress safety considerations to students: eye protection must be worn and bare skin is not to come into contact with either of the solutions.

6. Ask students to follow you as the demonstration is done.  
a. Take the tongs and grab some cotton. 
b. Dip cotton in Solution A and get it fairly soaked.
c. Using tongs, spread Solution A onto the aluminium foil surface. Note observations. Have students leave cotton on that piece of foil.

d. Using tongs, spread Solution B onto the aluminium foil surface. Note observations. Have students leave cotton on that piece of foil.

e. Have students give potential explanations for what they have observed.

f. Explain the theoretical basis of the observations.
Theoretical background
This experiment is an extremely exothermic chemical reaction, otherwise known as a thermite reaction. These reactions are heat-evolving (exothermic) and thermodynamically favourable (spontaneous). They involve on metal or metalloid and an oxygen-supply or oxygen-supplying material, in which the resulting mixture yields heat and reaction by-products.
The reaction between aluminium foil and mercury (II) chloride solution (Solution B) creates a visually stunning effect. The shiny and smooth surface of aluminium foil is quickly changed into a rough, bubbling material, appearing grey and black.
Initially, the thin aluminium oxide layer which coats the surface of the foil is stripped (see Figure A below). Reduced mercury combines with the aluminium underneath and produces dark patches, which are areas of aluminium mercury alloy. White patches are due to the oxidation of the underlying aluminium by atmospheric oxygen, forming aluminium oxide (Al2O3). The aluminium underneath the stripped layer is a highly reactive metal.
Not only is there a fairly rapid and striking physical change to the foil, but the evolution of heat from the reaction can also be felt. The foil seems to smoke and a “hissing” sound can be heard as the reaction speeds up. This makes the aluminium foil hot enough that it can burn a persons hand.
Discrepancy in the Event
“Bubbling foil” is a discrepant event because students see aluminium foil as an inert material.  When using it to cook in an oven, aluminium foil does not get very hot.  However, when the stable aluminium oxide layer is stripped off the surface by mercury (II) chloride solution, the aluminium is highly reactive and produces a great amount of heat.
Therefore, disequilibrium is created for a student who tries to predict the potential reactivity of aluminium, as they believe it to be a normal, non-reactive substance in their every day lives (foil, cans, food wrap).
Figure A

