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Key Concepts:

· When is an atom unlikely to react?

· What is one way in which elements can achieve stable electron configurations?

· How does the structure of an ionic compound affect its properties?

Vocabulary:

1. electron dot diagram

2. ion

3. anion

4. cation

5. chemical bond

6. ionic bond

7. chemical formula

8. crystals

Stable Electron Configurations

I. When the highest occupied energy level of an atom is filled with electrons, the atom is stable and not likely to react.
A. The noble gases have stable electron configurations with eight valence electrons (or two in the case of helium)

II. The chemical properties of an element depend on the number of valence electrons.

A. Therefore, it is useful to have a model of an atom that focuses only on the valence electrons

1. An Electron dot diagram is a model of an atom in which each dot represents a valence electron.

a) The symbol in the center represents the nucleus and all the other electrons in the atom.

Ionic Bonds

III. Elements that do not have complete sets of valence electrons tend to react.
A. By reacting, they achieve electron configurations similar to those of noble gases.

B. Some elements achieve stable electron configurations through the transfer of electrons between atoms.

Transfer of Electrons

I. Electron dot diagram of chlorine atom vs sodium atom.

a. Each atom must lose or gain electrons to achieve a stable configuration by transferring electrons from one atom to another.

Formation of Ions

I. When an atom gains or loses an electron, the number of protons is no longer equal to the number of electrons.

a. The charge on the atom is not balanced and the atom is not neutral.

b. An atom that has a net positive or net negative electric charge is called an ion.

c. The charge on the ion is represented by a plus or a minus sign.

d. Sodium ion vs chlorine ion

i. Sodium Ion

1. A sodium atom has 11 protons and 11 electrons.

a. A sodium ION has 11 protons but only 10 electrons.

b. Because it has one more proton than the number of electrons, the sodium ion has a charge of +1

c. An ion with a net positive charge is known as a cation

i. Naming cations is easy – you just use the element name.

2. A chlorine atom has 17 protons and 17 electrons.

a. A chlorine ION has 17 protons and 18 electrons

b. Because it has one more electron than the number of protons, the chloride ion has a charge of -1

c. An ion with a net negative charge is known as an anion.

i. To name an anion – use the root of the element’s name and change the ending to –ide.

1. Chlorine becomes Chloride.

Formation of Ionic Bonds

I. Remember that a particle with a negative charge will attract a particle with a positive charge.

II. When a cation and an anion are close together, a chemical bond forms between them.

a. A chemical bond is the force that holds atoms or ions together as a unit.

i. An ionic bond is the force that holds cations and anions together.

1. It forms when electrons are transferred from one atom to another.
