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Technician notes

Kit

Glass Pasteur pipette

50 cm? gas syringe with silicone tubing to fit wide opening of pipette?

Dry red phosphorus (flammable, CLEAPSS Hazcard 73B)

Glass wool

Ethanol spirit burner

Universal indicator solution (highly flammable, CLEAPSS Hazcards 32 and 47, recipe book
47)

e Watch glass

e A micro-spatula or wooden splint

Preparation

Wear gloves and eye protection while working with the glass wool. Use a micro-spatula or wooden
splint to plug the nozzle of the Pasteur pipette with a small piece of glass wool. Holding the pipette
horizontally, place a micro-spatula of dry red phosphorus into the pipette 1-2 cm away from the plug.
Then plug the pipette tube in a similar fashion 1-2 cm further up the pipette. The phosphorus should
be trapped between the two wool plugs with an air gap of at least 1 cm either side.

Finally, clamp a gas syringe horizontally and fit the syringe to the wide end of the pipette with a piece
of silicone tubing. Check you can draw air in and out of the pipette easily by slowly moving the piston
of the syringe. The glass wool should act only to prevent solids from passing out into the nozzle of the
pipette (and to reduce the speed oxygen from the air diffuses in during the demonstration). Leave the
syringe with the piston in the withdrawn position, ready to pass air through during the demonstration.
The weight of the pipette will cause it to droop so support the narrow end by resting it in a second
clamp.

In front of the class

Work in a well-ventilated area. The audience should wear eye protection. Dim the lights slightly to get
the best effect from the flame. Ensure the nozzle of the pipette points away from audience members
and flammable materials. Light the spirit burner and use it to heat the red phosphorus in the pipette.

After a short time, the flame colour will turn more orange, indicating the presence of sodium in the
flame from the glass — the pipette will soften at this point. At approximately the same time, you will see
white vapours inside the tube (a combination of phosphorus oxides and white phosphorus which
remains once the oxygen in the pipette has been consumed). Also point out to students the
cream/yellow colour depositing on the glass wool which they may mistake for the pyrolysis of cotton
wool.

Extinguish and remove the spirit burner. Then expel the white phosphorus by squeezing the syringe.
When it contacts oxygen in the air at the end of the nozzle, the white phosphorous spontaneously
combusts to give an intense white/orange flame and a puff of white smoke.

Once the flame has gone out and the pipette has cooled, you can once more blow air through it with
the syringe, this time with the end submerged in a watchglass containing water and universal indicator
solution. The solution will turn red, showing the presence of phosphoric acid.

Safety and disposal
Do not handle glass wool with bare hands. Do not attempt to dry the phosphorus if it looks damp.
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Any remaining white phosphorus can be removed by leaving the pipette in 0.2 — 0.5 M copper sulfate
solution. The pipette can then be rinsed through with water and the washings disposed of down the
sink with plenty of water. The glass wool and pipette can be disposed of in the glass bin.
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