The Collapsing Soda Can and
The Power of Atmospheric Pressure
THE SCIENCE

This experiment demonstrates Boyles’ Law, the relationship
between pressure and volume of a gas;:
PV = a constant
ie, if the pressure goes up, the volume goes down and visa
versa. If we boil a small amount of water in an aluminium soda
can, it will change from a liquid into a gas. A gas occupies much
more space than the liquid which gave rise to it. Since a mole
of any gas occupies 22.4 L, then 18 cm3 (1 mole) of water when
boiled will occupy 22.4 L, enough to fill 11 two litre bottles with
some to spare. As the water turns into a gas, it displaces all
the air from the inside of the can, so the can is full of water
vapour (and some boiling water). If you then invert the can and
immerse it in a bowl of cold water, it collapses as if squeezed
by an invisible fist – but why?
The instant before the can is immersed in the cold water, it is
full of water vapour. If the temperature of vapour falls below
100 °C, it will condense back into a liquid, which, as we have
said occupies much less space than the gas from which it
comes. In this case, 330 ml of gas will produce 0.265 cm3 of
liquid which is much less than the volume of the can. The
remainder of the space in the can is ‘occupied’ by a vacuum.
Moreover, the can is immersed in water and so as the gaseous
water condenses, the air from outside can’t get into the can
to fill the vacuum because the can is under water and the
water cannot rush in fast enough, so at this point the whole
atmosphere is pushing the outside of the can with nothing on
the inside to balance the force, so the can collapses.

HEALTH AND SAFETY

This experiment involves boiling water so eye protection, longsleeves, and gardening gloves are required. The experiment
must be done under adult supervision. The can must not be
allowed to boil dry since the aluminium may melt. Use a coaster
to place the hot can on to avoid damaging any work surface.

METHOD

Boil a kettle of water and pour the water into the can to a depth
of 3 cm. Put the can onto a medium gas flame. The water will
start to boil (steam will come from the hole). Allow the water
to boil for 1 minute but do not allow to boil dry. Take the can off
the flame by holding the top rim (you should still have your PPE
gloves on) and turn the flame off. Place the can on a coaster
and then pick it up by the bottom and invert it over the bowl
of cold water, allowing any remaining hot water to fall out.
Immerse the can to about 1/3 of its length in the water. The can
will collapse as if squeezed by a giant fist.

NOTES

This experiment also works well with a five-litre metal oil can – ie
the old Castrol-GTX type, which have now been superseded by
plastic cans though the metal ones are still to be found in garages.

There is another way of looking at it is this. An empty can sitting
on a table has equal forces inside and out – air molecules
are pushing from the outside-in and causing pressure but air
molecules are also pushing from the inside out and so causing
equal pressure so the can stays as it is. If you remove the force
inside the can pushing out, the can will collapse.

MATERIALS

You will need:
• 500 ml soda can (most soda cans are 330 ml and do
work, but you can get drink cans which are 500 ml
and these give a more spectacular result);
• expendable drinks coaster;
• Personal Protective Equipment obtainable from DIY
shops: gardening gloves and safety glasses;
• bowl of cold water.
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