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NOVA Activity Fireworks!

Fireworks have been around for more than 1,000 years, and have been used and thought about in many different ways during that time. In this activity, find out some of the ways that fireworks have evolved.

Procedure

1. As you watch the program, take notes on your assigned group topic.
	a. the time period over which they have been used

b. the chemistry involved

c. the techniques used
	d. the type of use

e. the frequency of use
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The chemistry of fireworks has remained basically the same since their discovery. Gunpowder, which is the basis of many fireworks, is supplemented with metal powders to create sparky effects. The three basic ingredients are potassium nitrate (75 percent), charcoal (15 percent), and sulfur (10 percent). Saltpeter enhances the flame. A propellant is used to launch the fireworks into the sky. 

The Chinese are credited with discovering fireworks by creating a mixture of charcoal, sulfur, and saltpeter that would explode if enclosed in a small place. The Chinese would use firecrackers to scare away evil spirits. In medieval times, when people spent most of their time in the dark, people were fascinated by the sparks and explosions that created light. During the Renaissance, the military was responsible for both war artillery and for fireworks used during peacetime. In 1575, the Earl of Leicester hosted Elizabeth I and capped a multi-day feast with fireworks. Rulers would often use fireworks in ceremonies to prove they could create magic for their subjects. In the 1730s, fireworks went from being used for dramatic purposes to more common uses. 

It wasn't until the 1830s that pyrotechnicians learned how to add color to fireworks. Replacing potassium nitrate with potassium chlorate, an energetic oxidation agent, raised the combustion temperature of the fireworks to 2,000 degrees C (3,632 degrees F), allowing for a wider range of colors to be used. Colors are created by adding metal salts to the mixture. Each metal salt produces light in a specific wavelength (sodium salts create yellow; copper salts, blue; strontium nitrate, red; barium nitrate, green; charcoal or other form of carbon, orange). Pyrotechnicians are now trying to figure out how to create letters. Modern-day uses range from small to large celebrations. State laws vary concerning the type of fireworks allowed; some states allow none.
