PROPANE-OXYGEN ROCKET
This reaction can be used in a variety of situations:

· Fun- at any level
· Stoichiometry- the equation shows the 1 : 5 ratio for complete reaction




C3H8  +  5O2  (   3CO2   +   4H2O


  
Try other ratios first, no oxygen at all, 1 : 1 propane oxygen, all fairly 



ineffective, then get pupils to balance the equation & voila’.
· Rate of reaction 


(fast burn[movement, as in a motor] v/s explosion [destruction]) 
· Energy & reactions


Qualitatively : chemical energy to heat, light & sound



Quantitatively : at Yr 12 or 13 -calculate energy of explosion



C3H8  +  5O2  (   3CO2   +   4H2O      Δ H = -2217 kJ mol -1
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It is quite safe if the volumes are kept as stated. There is still a fairly loud reaction, so care with ears. Ear muffs are a good idea for whoever is lighting the bottle. 
· Use a 125 mL plastic bottle, mark with volumes



20 mL propane (LPG)



80 mL oxygen (a bit less than required)


***Remainder air- this dilutes explosive
    mixture some what.

· Fill with water and displace water with gases

· Stopper plastic bottle and place in launching tube

· Use a long igniter (stick with candle taper attached) 

· Pupils stand clear, remove stopper,  ignite

· Bottle should fly across lab & be in one piece***.

***If you do not add some air and fill the bottle with the stoichiometric mixture the reaction is more violent and will probably destroy the bottle on the launching ramp. Not a very good idea, although it can distinguish a propellant v/s an explosive mixture.
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