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Boiling at a Reduced Pressure
Description:  A beaker containing water and a thermometer is boiled at room temperature inside a vacuum chamber.  The temperature gradually drops as the water boils until the water solidifies (sometimes demonstrating the triple point).
Concept:  Boiling point is the temperature at which the vapor pressure of a liquid equals atmospheric pressure.  If the pressure around a beaker of water is reduced to nearly zero, boiling can occur at room temperature.
Materials:

· Vacuum Pump

· Vacuum Chamber

· Short Thermometer

· 250 mL beaker or smaller

· If freezing is desired, use only 25-50mL of water

· VizCam 2000 (for a large lecture hall)

Safety:

Do not use strong acids, bases or organics in the vacuum chamber!  

            The chamber does not need any vacuum grease.

Procedure:

Place the beaker containing water inside the vacuum chamber, being careful not to block the hole on the bottom.  Put the thermometer into the beaker if you wish to show that boiling is a cooling process.  The vacuum pump will operate as soon as it is plugged in.  Make sure the chamber is touching the rubber gasket only before supplying the pump with power.  When you are finished, release the vacuum by disconnecting the hose that connects the pump to the chamber.
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