Introduction to Bonding
· In nature, most atoms are joined to other atoms by chemical bonds.

· A chemical bond is a mutual electrical attraction between the nuclei and valence electrons of different atoms that binds the atoms together.

Types of Chemical Bonding

· Ionic Bonding-Chemical bonding that results from the electrical attraction between large numbers of cations and anions. Atoms completely give up electrons to other atoms
· Covalent Bonding-Sharing of electron pairs between two atoms. Electrons are owned equally by the two bonded atoms

· The degree to which bonding between atoms of two elements is ionic or covalent can bed estimated by calculating the different in the elements’ electronegativities. (Look on pg 151. for EN values)

Ex: F=4.0  Cs=0.7     4.0-0.7=3.3    p162  Ionic Bond 

Nonpolar covalent [0-0.3]  A covalent bond in which the bonding electrons are shared equally be the bonded atoms, resulting in a balanced distribution of electrical charge. 
Polar-Covalent [0.3-1.7]  Bonded atoms have an unequal attraction for the shared electrons (p163 Figure 6-3)  
Ionic [1.7-3.3]
Practice Give the electronegativity difference, bond type, and more negative atom

1) C and H     0.4  Polar-Covalent         C 

2) C and S     0.0   Nonpolar-Covalent  Same

3) O and H    1.4   Polar-Covalent         O

4) Na and Cl  2.1  Ionic                         Cl

5) Cs and S    1.8  Ionic                         S

Covalent Bonding
· A molecule is a neutral groups of atoms that are held together by covalent bonds
· A chemical compound whose simplest units are molecules is called a molecular compound

· A chemical formula indicates the relative numbers of atoms of each kind in a chemical compound by using atomic symbols and numerical subscripts
· A molecular formula shows the types and numbers of atoms combined in a single molecule of a molecular compound
· A diatomic molecule is a molecule containing only two atoms
p165 Figure 6-5

· Bond length is the distance between two bonded atoms at their minimum potential energy
· Bond energy is the energy required to break a chemical bond and form neutral isolated atoms
P168 Table 6-1 What is the relationship between bond length and bond energy?

Octet Rule
· Octet Rule-Chemical compound tend to form so that each atom has an octet of electrons in its highest occupied energy level   p169 

· Exceptions

Hydrogen forms bonds surrounded by two electrons

       Boron has three valence electrons and forms bonds surrounded by six electrons

· Electron-dot notation is an electron-configuration notation in which only the valence electrons of an atom of a particular element are shown, indicated by dots placed around the element’s symbol

Ex: F  ECN=[He]2s22p5  7 electrons 

Practice  Write the electron-dot notation for the following elements

1. Phosphorus   2. Silicon    3. Sulfur    4. Chlorine    5. Xenon
