Ch. 7 Ionic and Metallic Bonding
7.1 Ions
Valence electrons – the s and p electrons in the highest occupied energy level.

The number of valence electrons determines the chemical properties of the element.

Representative elements – the group number (1A-8A) indicates the number of valence electrons 

Electron dot structures show the valence electrons as dots around the chemical symbol.

All elements in a group have the same number of valence electrons and the same electron dot structure.
Octet Rule

Atoms try to achieve a noble gas configuration (8 electrons in the outermost s and p orbitals).

Metals lose electrons to form octets.

Nonmetals gain electrons to form octets with metals.

Nonmetals share electrons with other nonmetals to form octets.
Formation of Cations

Loss of electrons leaves atoms with a positive charge (cation).

Group A metals lose an electron to form the electron structure of the previous noble gas.
Transition metals may have electrons move between the s and d orbitals to form more than one cation.
Formation of Anions

The gain of electrons by neutral atoms forms anions.

The ending of the name of the element is changed to –ide.

Fluorine becomes the fluoride anion.

Nonmetals achieve noble gas configuration by gaining electrons.

Group 7A gains one electron to have a   -1 charge.

Group 6A gains two electrons to have a -2 charge.

Group 5A gains three electrons to have a -3 charge.
7.2 Ionic Bonds

Ionic compounds are electrically neutral compounds composed of cations and anions.  (Opposite charges attract).

Chemical Formula – shows the kind and numbers of atoms in the smallest representative unit of a substance.

Formula unit – lowest whole number ratio of ions in an ionic compound.
Properties of Ionic Compounds

Most ionic compounds are crystalline solids at room temperature.

Atoms are arranged in 3-dimensional repeating patterns.

High melting points

Conduct electricity when dissolved in water or melted.

Coordination number – the number of oppositely charged ions surrounding each ion in a crystal.

7.3 Bonding in Metals

Metallic bonds are formed by the attraction between metal cations and the free-floating valence electrons surrounding them (sea of electrons).

The sea of electrons insulates the metal cations from each other enabling the metal atoms to arrange themselves in very compact, orderly patterns.

Properties of Metals

Good conductors of heat and electricity.

Ductile – can be drawn into wires.

Malleable – can be hammered into shapes.

Alloys

Alloys are a mixture of two or more elements, at least one of which is a metal.

Properties of alloys are often superior to the properties of the component elements.

Substitution Alloy – the components of the alloy are about the same size; they replace one another in the crystal.

Interstitial Alloy – smaller atoms fit into spaces (interstices) of larger atoms.
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