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 The Science of Fireworks

What do the space shuttle and the Fourth of July have in common? The same scientific
principles that help scientists launch a space shuttle also help pyrotechnicians create
spectacular fireworks shows. The word pyrotechnics comes from the Greek words for
“fire art.” Explosive and dazzling, a fireworks display is both a science and an art.

An Ancient History

More than 1,000 years ago, Chinese civilizations made black powder, the original
gunpowder used in pyrotechnics. They used the powder to set off firecrackers and
primitive missiles. Black powder is still used today to launch fireworks into the air and to
give fireworks an explosive charge. Even the ingredients—saltpeter (potassium nitrate),
charcoal, and sulfur—haven’t changed since ancient times.

Snap, Crackle, Pop!

The shells of fireworks contain the ingredients that create the explosions. Inside the
shells, black powder and other chemicals are packed in layers. When ignited, one layer
may cause a bright burst of light while a second layer produces a loud booming sound.
The shell’s shape affects the shape of the explosion. Cylindrical shells produce a trail of
lights that looks like an umbrella. Round shells produce a star-burst pattern of lights.

The color and sound of fireworks depend on the chemicals used. To create colors,
chemicals like strontium (for red), magnesium (for white), and copper (for blue) can be
mixed with the gunpowder.

Explosion in the Sky

Fireworks are launched from metal, plastic, or cardboard tubes. Black powder at the
bottom of the shell explodes and shoots the shell into the sky. A fuse begins to burn when
the shell is launched. Seconds later, when the explosive chemicals are high in the air, the
burning fuse lights another charge of black powder. This ignites the rest of the ingredients
in the shell, causing an explosion that lights up the sky!

Bang for Your Buck

The fireworks used during New Year’s Eve and Fourth of July celebrations can cost
anywhere from $200 to $2,000 apiece. Count the number of explosions at the next
fireworks show you see. If each of the fireworks cost just $200 to produce, how much
would the fireworks for the entire show cost?


