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Why is 0o Fahrenheit what it is?
Description: The Temperature of an ice bath is measured while salt is dissolving in it. This is compared to the temperature of a saturated salt solution/ice mixture and the Celcius temperature is calculated to be 0o F.

Concept:  In attempting to produce as cold a temperature as possible, Fahrenheit (1686-1736) prepared an ice bath to which he added salt to lower the temperature further.  He assigned a value of zero to that temperature.1
Materials:
· Ice

· Sodium chloride

· Water

· Thermometer

Safety:  

Despite the fact that sodium chloride is poisonous in high concentrations, this demo is safe.

Procedure:  


Before class: 

Prepare a saturated salt/ice mixture and keep it cold during class.  Put the thermometer tip either in the ice bucket or a water/ice mixture to allow temperature equilibrium.  This way you can start with 0o C immediately.


In class:

Prepare a water/ice mixture and measure its temperature.  Then dissolve several scoops of salt in the mixture and watch the temperature drop.  The obtained temperature can be the first example for calculating the Celsius/Fahrenheit conversion.  Then compare to the temperature found in the saturated salt solution/ice mixture.

Clean-up:  Pour down the drain after completely dissolving salt.

Notes:  

This reaction can be referred to a couple of times later: physical states, pure compounds, heterogeneous mixtures, structure of water and solutions, endothermic processes, melting point and its suppression.

This demo was developed by Dr. Ulrike Werner-Zwanziger for C101.

When Alice tested this demo using the overhead projectable temperature probe, she got –20.5 oC which is –5 oF.  She got good results with a mercury thermometer.

oF = 9/5(oC) +32.  If oF = 0, oC should be –17.8. 
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