Making ice cream with liquid nitrogen


Why? Well it’s seriously cool fun, I love ice cream and there is lots of good chemistry to be introduced.
Use a large stainless steel bowl and a wooden spoon to stir. Wear loose fitting gloves and work in an open space. If it’s for tasting, wooden tongue depressors are good and we must not do this in the lab.

Recipes

The fattening version

1 cup of cream is mixed with 1/3 cup of some fine sugar or icing sugar, vanilla (the real stuff, not the fake stuff) essence to suit (3drops of the real stuff) and chocolate chips or hail to suit or ….. Stir and leave to stand until the sugar is dissolved.  

The non fattening! version

2/3 cup of cream and 1/3 cup of skinny milk is mixed with 1/4 cup of some fine sugar or icing sugar, vanilla (the real stuff, not the fake stuff) essence to suit (3drops of the real stuff) and chocolate chips or hail to suit. Stir and leave to stand until the sugar is dissolved.  

Other flavours  (add and mix before cooling)
Coffee (hot, strong and fresh is the best) - with a few whole beans - yum!
Cookie dough - either homemade or store bought will do.
Candy - A Milky Way is good in bits, as is Heath Bar.
Liquors - Don't worry about the low freezing point, Liquid Nitrogen is much lower!

Mixing: Add the liquid nitrogen and stir until the mixture becomes too hard to stir.  Taste, YUM.
Things you can talk about as you are making it.

Safety:  

You are somewhat protected from it if a little spills on you, as your body heat boils it and creates a layer of gas which insulates you. 

BUT don’t contain it (by making a fist or …) because then it will give you a freezer burn that will need medical attention.

Properties:

Liquid nitrogen, it’s very cold, boiling point -195.8°C

What state is it at -200°C ?    or at    -100°C ?

How much liquid nitrogen will we need: 

This is a good introduction for these properties which are part of the Level 3 Chemistry course.
Factors to consider:

· Nitrogen temperature change:  -196 to -5°C a rise of 191°C

· Ingredients temperature change: 15 to -5°C a fall of 20°C

· Phase Changes

· Nitrogen ∆H(vaporisation) 
= 2.79 kJ mol-1    
· Water ∆H(fusion) 
= 5.99 kJ mol-1
· Specific Heat Capacity
· Nitrogen 
= 1.04 J g-1 K-1
· Water 
= 4.19 J g-1 K-1
Why do we use; a steel bowl (expansion and cracking), a wooden spoon (expansion and conduction) ?

If you did the calculations for the amount of liquid nitrogen we use, it suggests that the mixture will be colder, why isn’t it?  Cooling the surroundings.
Why is the ice cream so smooth? Fast cooling leads to small crystals.
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