The Museum of Life and Science will be making Nano Ice Cream throughout the month of July. Stop by for a tasting and find out how liquid nitrogen cools the ice cream at such a rapid rate that it precipitates super fine grained (nano) ice cream. 

Wednesday through Saturdays July 8 through August 1, 2009 For more information please visit our website: http://www.ncmls.org/visit/campus-and-exhibits/exhibits/investigate-health/lab 

Nano Ice Cream

Materials for 20 people or ½ gallon

1 quart half-and-half

1 pint of heavy cream

1 cup sugar

8 T vanilla

1 liter of Liquid Nitrogen

Metal mixing bowl 

Wooden spoon

Ice cream scoop

Heavy gloves

Goggles

Spoons, napkins, small cups for serving
Talking Points

What makes ice cream smooth? Tiny crystals, right?

Have you ever taken ice cream and put it in the back of the freezer and forgotten about it for a year and then looked at it? It’s nasty right?  You’ll see big long ice crystals that have developed and it’s chunky and doesn’t look like ice cream anymore.

So, what makes ice cream smooth is making really small, fine-grain crystals. Today, you’re going to learn how to make really smooth ice cream, or in other words nano ice cream.

All ice cream is, is milk, cream, sugar and a few flavorings (pour each pre-measured amount into the bowl as you mention them)

If you were to make homemade ice cream you would use ice and salt to cool the liquid. Salt lowers the freezing point of water about 5 or 10 degrees C. This process nucleates the grains inside the liquid but it usually takes about an hours worth of stirring to finish it. 

Now what we’re going to do is cool this liquid down really, really fast. Instead of ice and salt, we’ll be cooling it down using Liquid Nitrogen (LN) (Hold up can of LN). 

Does anybody know how you get LN? Or, what is LN?

You might remember from science class that most of the air we breathe is nitrogen (about 78%) with 20% being oxygen and the remaining 2% a potpourri of gases. It's particularly useful for freezing foods because nitrogen is odorless, colorless, and tasteless.

How would you make LN if someone asked you to make it? Would you put it in the refrigerator?  Basically, if you make a gas cold enough it turns into a liquid. You do this by putting it under pressure, or compressing it. 

If you compress a gas, like N, and then let it expand again, it cools down.  If you do this over and over again, it eventually gets so cool that it turns into a liquid.  

Please keep in mind that LN is dangerous. Does anyone know just how cold LN is? It’s 77 degrees Kelvin. That’s about 200 degrees below zero (in Celsius) or about-320 degrees F. What happens when you get really, really cold on your skin? Frostbite, right? Just for reference, your freezer at home is probably set to around -15 degrees F!
As we begin to cool the liquid with LN, many tiny little crystals will form. Because we are cooling it at such a rapid rate, the crystals will not have the opportunity to grow very large.  They’re so small that they’re nanosized!  That means the crystals are way, way to small to see.  And that’s why we’re calling this nano ice cream.

[At this time you’ll pour half of the LN into the bowl that has the cream, milk and sugar. Before doing this make sure no one has open toed shoes if they are in the front row, the presenter has on goggles and heavy gloves.   Be sure to close the LN container promptly.]

[Continue to pour in LN and stir until finished.]

OK, remember, instead of taking an hour to make ice cream with ice and salt we’re going to make it in a matter of seconds by cooling it really fast, resulting in tiny nanosoized nucleated crystals, or in other words, very, very smooth ice cream.

As you can see, suddenly we’ve gone from having a bowl of milk to having a bowl of ice cream.  

[Hold up bowl and show audience.]
[Serve!]

Caution: if you are allergic to milk do not enjoy the ice cream just enjoy the science! 




