Bonding
OBJECTIVES:

1. Describe covalent, ionic, and metallic bonding. 

2. Relate properties of compounds to type of bonding.

3. Predict whether a compound of two elements would be mainly ionic or covalent using the position of the elements in the periodic table or electronegativity values.

4. Define the term ion and state ions formed by elements in groups 1, 2, 13, 14, 15, 16, and 17.

5. Define cation and anion.

Atoms combine to form molecules and compounds.  Chemical bonds are the forces that hold these atoms together.  There are three main types of bonds:

· Covalent bond – share of electrons, mostly between non-metals, low MP, called a molecule, represented by a chemical formula (symbols are used for the elements to represent the atoms present and subscripts are used to indicate the relative numbers of atoms), weak bond 

· Ionic bond – electrostatic attraction between ions of opposite charges, transfer of electrons, produces ions, mostly between metals and non-metals, high MP, soluble in water, hard solids (salts) at room temperature, strong bond
· Metallic Bond – a bond that results when metal atoms release their valence electrons to a pool of electrons shared by all the metal atoms, each atom is not bonded to any other particular atom, this is why metals are so malleable and ductile – their valence electrons are free and this is why electricity flows so easily in metals, the more easily an electron gives up its valence electrons, the stronger the metallic bond will be.
An ion is an atom or group of atoms that has a net positive or negative charge.  A cation is the positive ion while the anion is the negative ion. 

The greater the difference in electronegativity between the atoms, the more likely the bond will be ionic.  If the difference in electronegativity between the bonding atoms is small, the more likely the bond will be covalent.
· Ionic Bond

· greater difference in electronegativity, ΔEN >2.0

Covalent Bond

· low water solubility

· smaller difference in electronegativity, ΔEN =< 0.5; ΔEN = 0, the bond is purely covalent with a total sharing of electrons

Polar Covalent Bond

· unequal sharing of electrons which causes positive and negative poles to form

· 0.5 < ΔEN < 2.0

· characteristics that are between ionic and covalent bonds
