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Equipment and Supplies:

1. Al(s) powder

2. Fe3O4 granules

3. Thermite reaction starter (can be ordered from most chemical supply co.)

4. Five gallons of sand (for running the reaction in a classroom).

5. One half a sheet of 3/4 inch plywood (4ft by 4ft) to protect the classroom floor during the reaction.

6. Beaker (50ml) to serve as a reaction chamber

7. Propane torch

Set Up:

In front of the class weigh out 40.21 grams of the Fe3O4 and 10.64 grams of the Al. Place both solids in the 50ml beaker and mix thoroughly. Create a cone shaped depression in the top of the mixture and fill with thermite starter. Pour the five gallons of sand onto the ¾ inch plywood square and allow the sand to form a pile at it’s normal angle of repose. Embed the reaction beaker in the top of the sand pile such that the rim is just exposed at the surface of the sand.

Problem posed

How many grams of iron will be formed in this thermite reaction?

Additional information needed:

 You need to give the formulas for reactants and products if the thermite reaction has not been previously discussed in class.

Additional comments:

Run the reaction as close to the beginning of the class period as you can after weighing out the chemicals. The reaction is started by igniting the powder in the cone at the top of the reaction chamber with the propane torch. Keep in mind that this reaction is very exothermic and if you have not worked with it in the past I strongly suggest that you run it out doors on your own a few times before trying it in class. The iron produced will be molten, white-hot and will collect at the bottom of the beaker. The beaker tends to melt, but will hold together enough to keep the molten metal produced forming in a single pool. Because of the molten state of the iron, its relative high density, and the high temperatures of the reaction chamber essentially all the impurities are floated to the surface. This occurs best if the white-hot iron is allowed to start cooling slowly. This is the time for your students to complete their calculations and reach consensus on the answer. When the class is ready to check their work remove the reaction chamber from the sand pile with tongs, place in a lab sink and slowly douse with water. During the cooling process much steam will be produced. After the cooling process is complete the reaction chamber can be broken open and enclosed in a crust of slag like an egg yolk will be a solid ingot of pure iron that is recovered for weighing.

The weights used for the reaction can of course be altered, but keeping the Al(s) as the limiting agent is a good idea. If not, the students may forget to check for a limiting agent and get a correct answer anyway. You can run larger quantities, but check out the reaction ahead of time to be sure the increased energy does not overload the set up. If the powders are too fine (especially the ironoxide) the reaction will be too fast and a minor explosion may occur which is not safe and which may not produce a single ingot of iron to weigh. If you learn to run this reaction safely the results are really quite spectacular-good luck.

Sample student calculation based on the values given:

Balanced reaction

Fe2O3(s) + 2Al(s) ---- Al2O3(s) + 2Fe(l) + energy

Moles of iron III oxide and aluminum

45.21 grams 
[image: image1.wmf] = 0.1954 moles of Fe3O4
8.64 grams 
[image: image2.wmf] = 0.320 moles of Al

Check for limiting agent

0.320 moles of Al (1/2) = 0.160 mole of Fe3O4 needed. We have 0.1954 moles of Fe2O3 available therefore the aluminum is the limiting agent.

Amount of iron formed

0.320 moles of Al(2/2) = 0.320 moles of Fe produced

(0.320 moles) (55.8gr/1 mole) = 17.8 grams.
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