Chemical Energy

Perhaps the most convenient form in which to store energy is chemical energy, a form of potential energy. The foods we eat, combined with the oxygen we breathe, store energy that our bodies extract and convert into mechanical and thermal energy. The fuels that we burn in our automobiles, furnaces, and campfires also store energy in chemical form. Batteries store chemical energy as well, for later retrieval in the form of electrical energy.

A chemical reaction is simply a rearrangement of the way that atoms are connected together to form molecules. A simple example is 2H2 + O2 ―›→ 2H2O,           (4.1)

the combination of hydrogen gas with oxygen gas to form water. Initially, the hydrogen atoms are connected together in pairs to form H2 molecules, and the oxygen atoms are similarly connected in pairs. To form a water molecule (H2O),

we need two hydrogen atoms but only one oxygen atom, or equivalently, an entire H2 molecule but only half an O2 molecule. (In practice, the other half of the O2 will usually combine with another H2, to form a second water molecule.)

Many chemical reactions, especially those that consume oxygen, give off energy. For example, each time reaction 4.1 occurs, a very small amount of energy, roughly half a billionth of a billionth of a joule, is given off. If the reaction occurs by ordinary

combustion (burning), then the energy is given off as thermal energy, but sometimes the energy released can take on other forms, such as electrical or even mechanical energy.
