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4.3. Compounds

Compounds were first introduced in a previous chapter, and will be discussed in more detail throughout the rest of this chapter. A
compound is a substance that contains two or more elements chemically combined in a fixed proportion. The elements carbon and
hydrogen combine to form many different compounds. One of the simplest is called methane, in which there are always four times
as many hydrogen particles as carbon particles. Methane is a pure substance because it always has the same composition. However,
it is not an element because it can be broken down into simpler substances—carbon and hydrogen.

Recall that the components of a mixture can be separated from one another by physical means. This is not true for a compound.
Table salt is a compound consisting of equal parts of the elements sodium and chlorine. Salt cannot be separated into its two
elements by filtering, distillation, or any other physical process. Salt and other compounds can only be decomposed into their
elements by a chemical process. A chemical change is a change that produces matter with a different composition. Many
compounds can be decomposed into their elements by heating. When sugar is heated, it decomposes into carbon and water. Water is
still a compound, but one which cannot be broken down into hydrogen and oxygen by heating. Instead, the passage of an electrical
current through water will produce hydrogen and oxygen gases.

The properties of compounds are generally very different than the properties of the elements from which the compound is formed.
Sodium is an extremely reactive soft metal that cannot be exposed to air or water. Chlorine is a deadly gas. The compound sodium
chloride is a white solid which is essential for all living things (see below).

Figure 4.3.1: (A) Sodium is so reactive that it must be stored under oil. (B) Chlorine is a poisonous yellow-green gas. (C) Salt
crystals, a compound of sodium and chlorine.

Summary

e A compound is a substance that contains two or more elements chemically combined in a fixed proportion.
o A chemical change is a change that produces matter with a different composition.
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