
Like all other forms of everyday matter, food comes in three basic states: liquid, solid, 
and gas. To change a food from one state to another—say, from solid to liquid, or liquid 
to gas—you need to turn up or down the heat. Here are some examples of foods in flux! 

It's wonderful that ice cream softens and melts 
so fast. You know this if you've ever had ice 
cream frozen so hard you couldn't bite into it— 
and licking it didn't give you much taste. Then 
you had to wait. 

Ice cream freezes at about 29° F (-1.6° C), 
slightly below the temperature at which pure 
water freezes. The water in the ice cream is 
frozen solid; its particles are moving relatively 
slowly. When you remove ice cream from a 
freezer, you're warming it up. The air's heat 
makes the water particles start to move more 
rapidly, melting the ice cream into a drippy (and 
delicious) liquid mixture of water and cream. 

Usually, solids turn into liquids and liquids change to gases—in that order. (Think 
of solid ice melting into liquid water and then evaporating into thin air.) Can a 
solid change directly into a gas, without changing to a liquid first? Just ask an 
astronaut or a backpacker! They often eat freeze-dried foods because they're easy 
to pack and prepare, they don't spoil, and most important, they weigh less than 
regular food. 

Here's how freeze-dried foods, in this case, peas, are made: First, the peas are 
frozen solid. Then they're placed in a vacuum (an airless container, not the 
machine that cleans your carpets) to speed up the process. Ice particles on the 
peas' surface absorb heat from the container and break free, vaporizing (turning to 
gas) instead of water. This process, called sublimation, removes about 90 percent 
of the water from the peas and leaves a concentrated solid. To eat the peas, you 
just add water. What freeze-dried foods can you find in your supermarket? 



steam machine 
If you want to see water in three states, you don't 

have to travel to New York, California, and 

Florida. With an adult, melt solid ice cubes in a 

pot on the stove until they turn to liquid water. 

Carefully boil the water until steam rises. 

Here's the tricky part. Most people (adults and 

kids) think steam is a gas. But, if you can see it, 

it isn't a gas. When water reaches very high 

temperatures it vaporizes, or turns into an 

invisible gas called vapor. You can't see water 

vapor, but it's there—at the gap between the 

boiling water and steam. 

So what's steam? A liquid mist! When the 

vapor rises, it cools and condenses, forming tiny 

liquid water droplets of steam. 

It always seems like magic. The thick, mushy 
batter goes into the oven and out pops a cake. But 
what's really going on in there? First, the oven's 
heat makes the water in the cake batter evaporate 
(turn to vapor) at temperatures just above 212° F 
(100° C). (Here's a well-kept secret: Even though 
your oven is set to 350° F (176° C), the 
temperature inside the cake never rises above 
212° F (100° C).) The evaporating water keeps the 
batter cooler than the temperature inside the 
oven.) The proteins in the eggs interact and form 
an interlocking network that lets the cake batter 
solidify. Bet you never thought chemistry could 
taste so good! 

Activity 
HOT CAKES Imagine you're the head baker at The Chocolate 

Unlimited Bakery. You're supposed to deliver a special 

birthday cake today to the Matter Middle School. Your oven, 

though, is acting up and won't get hotter than 200° F. You need 

it to be at 350° F. But you figure this is just 12° F less than the 

temperature the inside of the cake will get anyway. You 

decide to go ahead and bake the cake longer at the lower 

temperature until it is done. You don't want to disappoint the 

kids. Will your plan be successful? Write out your reasons 

and draw a picture of the finished cake. Check out the 

explanation on page 32. 
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