1. A Giant Bunsen Burner:
Bunsen burners are still well used in school laboratories and provide an important ‘model’ for the burning of gaseous fuels within a carefully pre-mixed proportion of air or oxygen.  It is almost impossible to demonstrate the burning of gas to a class using an actual Bunsen burner.  This demonstration usefully complements the early lessons during which pupils become familiar with the basic techniques of heating things safely.


CH4    + 202                   CO2   +     2H20   +   Energy

The glass tube used is about 1.3m (4ft) long and 5cm (2in) in diameter.  This is supported vertically in a clamp stand (use two clamps minimum).
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Natural gas is introduced just below the bottom of the tube through a piece of narrow glass tube, which acts as the ‘pin-hole jet’.  This is fixed through a sheet of card (or one half of a plastic petri-dish) and the gap closed by wrapping a strip of thin card loosely around the base of the wide glass tube.

Operation

a. Light the ‘Bunsen’ with the air hole closed and the gas supply on high.  Wait a second or two before applying a lighted taper to the top end of the tube.

b. When the luminous flame is established at the top of the tube gradually open the air hole by lifting the collar.  (Do this very slowly - it takes a few seconds for the changes at the bottom of the tube to affect the flame at the top.)

c. If the non-luminous flame (with the blue inner cone) has not appeared when the air-hole is fully open, the proportion of air reaching the flame can be increased further by turning the gas supply down - slowly.  Eventually the blue cone will become unstable and the flame will ‘light back’ down the tube with a characteristic ‘woosh’.  (The gas should then be quickly turned off, since allowing it to continue to burn at the ‘pin-hole’ may cause the large tube to crack.)

Risk assessment   (You MUST make your own):

a. By far the most dangerous aspect of this demonstration is the difficulty of ensuring that the apparatus is stable and does not easily fall (or get knocked) over.  A large clamp-stand is necessary and the tube must be clamped firmly at least two points.

b. Take care that the flame is sufficiently clear of ceilings and light fittings.

c. The glass tube may crack if over-tightened in the clamp or due to ‘thermal shock’.  Fixing a strip of tin plate or aluminium foil around the top edge so that the glass is not in direct contact with the flame can reduce the possibility of cracking the top of the tube. (This is essential if a plastic tube is used

d. Support the thin glass tube (pinhole jet) and the gas supply tube so that it is not subjected to significant stresses that might cause breakage.

e. Lighting back is an explosion, which could cause breakage of the wide tube at the lower end.  In my experience this has never happened, but it is appropriate for you to wear safety spectacles and for the class to be kept at a good distance.  (Students need to be at least six feet away to get a view of the whole apparatus.)

Educational Context
The control of combustion by varying the proportions of air and fuel gas in the mixture is important in all furnaces and gas appliances.

On a very large scale ‘lighting back’ can occur within coalmines if a mixture of methane (fire damp) and air happens to exist and be ignited by a small spark.  (Miners are often killed mainly because the flame uses up the oxygen in the air rather than the direct effect of the explosion.)

From gas supply





Loose fitting card tube to act as collar. (Lift to open the air hole.)





Glass or plastic tube (If plastic is used the top must be protected with a heat resistant band.)
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