


What does*“ice” haveto dowith “icecream”?
Below isatypical triglyceride butterfat molecule from which ice cream is made.
Ice cream is formed when many tiny ice crystals form between the "arms” of the
triglyceride butterfat molecule.
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Typical molecule of butterfat, a triglyceride, found inice
cream.

Extensions. Chemistry, Crystalsand Calories

A. Look at the drawing of the butterfat molecule. The letters stand for chemical
elements, joined together in long chains. Y ou can make a“MODEL” of the
molecules with gum drops and toothpicks

B. You can make up acode...which element (gumdrop) iswhich color:
The elements are;
Carbon (C)  Coalor
Oxygen (O) Calor
Hydrogen (H)  Color

C. Build the molecule with groups assembling a part of achain. Connect them
with toothpicks (chemical bonds...the glue that holds elements together in
molecules). . Thesymbols"=" or "||" mean use two toothpicks. These are
called double bonds in chemistry. Then lay them out and connect the whole
butterfat molecule on the floor or table.



D. At the sametime, make lots of water molecules (H20- Oxygen in middle,
Hydrogens on each side like a boomerang) and oxygen molecules (O2). Lay
the water molecules between the long chains of the butterfat. Now “freeze’
them by connecting three boomerang shaped water molecules together in a
hexagon shape, touching the hydrogen atoms together.

E. Why doesice cream make people gain weight? After you eat ice cream, the
only way to get rid of itisto “burn” it out of your body. That involvesthe
same idea as burning a match...fuel and oxygen...except thisburning is
flameless. Theice cream isthe fuel and the air you breathe gives you
oxygen.

F. “Burn” theice cream by using the oxygen molecules you made. Oxygen
breaks ice cream apart by attacking and breaking the toothpicks and carrying
away the Hydrogen and Carbon. Hereisthe formula:

C + 02 makes one CO2 (carbon dioxide you breath out)
H + H+O makes one H20 (water) which you breath out (cold morning
breath?)

G. How many oxygens doesiit take to carry away the butterfat molecule? Thisis
why “Aerobics’ isagood ideafor weight loss...makes you fill your body with
lots of Oxygen to “burn” the butterfat, releasing “heat” measured in calories (a
way of measuring food content).

The Thermodynamics and Chemistry of 1ce Cream
(Whereisthe heat going and what happensto ice cream after you eat it?)

What isgoing on in the bags?

A. Theinsideof theiceisvery cold, -10 to —20 F. But when you hold anice
cube, the exterior, in contact with air and your hand is +32 F, cold water.
Clean, pure water cannot be aliquid below +32 F. It becomesice.

B. Sat Mysteries- The mixture of salt and water can be liquid below +32 F. It
can be aliquid down to —20 F. So adding salt does not “meltice’. It makesa
mixture of water and salt that has alow temperature... “ Salt gives water
permission to freeze at alower temperature”

C. Thevery cold salt water surrounds the baggie with the milk (which is 30%
water) and “steals” heat from the milk. The temperature of the milk becomes
so cold that the water in the milk beginsto form tiny ice crystals. The
butterfat does not form crystals. The shaking keeps the milk from forming
one big ice cube.



D. What isacomet - ice cube or ice cream? Deep Impact will help us find out.
The data from Deep Impact will tell us alittle about how the comet
formed...blob of water or snowball of crystals that came together.
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