Certain chemical materials have a tendency to combine to form a different substance. This tendency is called chemical bonding and is related to the number of electrons in the outer orbit or shell. In many cases heat or special circumstances are required for the materials to combine. This is also true for substances to break apart.

Being a curious person, some questions about this that you may have are: 

· Why do elements combine? 

· Do characteristics of the materials change? 

· What holds molecules together? 

· What is needed to cause a combination? 

Following is a simple explanation about how and why the various elements combine and bond.

Reason elements combine

Each atom or element has electrons in orbits or shells around the nucleus. You saw in the Basics of Chemistry that there are certain rules for how many electrons there can be in each orbit. There is also a strange trait or rule about atoms:

Atoms "like" to have their orbits completely filled with the maximum number of electrons allowed.

Because of this rule, when certain elements come together they will either share electrons, give up electrons, or take on extra electrons in order that their outer orbit is filled (or empty). When the existing outer orbit of an atom is complete, the atom is chemically very stable or inert.

The reason certain elements combine, then, is to complete their outer shell so that the combination is chemically stable.

Most have incomplete orbits

Most elements do not have their outer orbit complete. Some may have one or two electrons starting up a new orbit, while others may be just short of filling their outer orbit. These are good candidates for combining.

(See The Periodic Table to see how elements are classified according to their outer orbits.)

If such materials are brought together, the atoms will combine in such a manner that one loses its excess and one gains electrons to fill its outer orbit. Sometimes they may share the electrons. This combination is a molecule.

Example of salt

Sodium (Na) has 1 electron in its outer orbit. If it got rid of that electron, then sodium would have an empty outer orbit with the next orbit filled. On the other hand, chlorine (Cl) has 7 electrons in its outer orbit. That orbit would like the be filled with the maximum of 8 electrons.

These two poisonous elements can combine to form NaCl or salt. The sodium gives up an electron and the chorine gains an electron when they combine.

Most of the time a compound will have completely different characteristics than the elements that have combined to make it.

Example of water

Hydrogen has 1 electron in its outer orbit. It would "like" to have either no electrons or 2 electrons to fill its shell. On the other hand, Oxygen has 6 electrons in its outer orbit. That means it needs 2 electrons to fill the orbit with 8.

Thus, two atoms of hydrogen each share their electrons with one atom of oxygen to form the H2O water molecule. Note that here two gases combine to form a liquid at room temperature.

Example of Oxygen

An oxygen atom is unstable by itself, because its outer orbit is missing 2 electrons. One oxygen atom will combine with another oxygen atom to form a more stable oxygen molecule (O2), which is in our atmosphere.

Many combinations possible

There are millions of possible combinations for chemical compounds using this method. Some of these combinations can be extremely complex, especially when they involve combinations of carbon, hydrogen and oxygen—such as is seen in complex sugars and petroleum products.

Molecular force

Once a molecule has been formed by the exchange or sharing of electrons, a powerful molecular force holds the elements together in a compound. This molecular force is the reason that heat must often be applied to break substances apart and why energy is given off in many chemical reactions such as the burning of the carbon compound, wood.

Requirements for combining

Sometimes heat is required for different elements or molecules to combine. For example, you have to heat up a piece of coal (carbon) before it will combine with the oxygen in the air to burn and create carbon dioxide.

Sometimes the material must be dissolved in water before a chemical reaction will occur. NaCl usually must be created in a water solution.

And sometimes what is known as a catalyst must be used to initiate a chemical reaction. Your car has a catalytic converter, which helps to burn the pollutants out of the exhaust.

Ionizing molecules

Some molecules will break into ions when they dissolve in water. That means one part gets extra electrons and one part loses electrons. For example, salt or NaCl dissolved in water breaks into the Na(1+) sodium positive ion (one less electron) and Cl(1-) chlorine negative ion (one extra electron).

This characteristic allows for various chemical and electrical reactions to happen in water. 

In conclusion

You have learned that one reason elements combine is that they "like" to have a full outer orbit. Knowing this, you can show many examples of chemical combinations. A strong molecular force holds compounds together, once they combine.

