Chemistry:  Bonding Notes
Chemical bonds are forces that hold groups of atoms together and make them function as a unit.

A bond forms when the energy of the resulting group of atoms is lower than the separated atoms. (i.e. more stable)

The distance between atoms where the energy is minimized is called the bond length.

The energy required to break a given bond is its bond energy.

General types of bonds:

	
	
	electronegativity difference

	nonpolar covalent
	Equal sharing of electrons
	( 0.4

	polar covalent
	Unequal sharing of electrons
	> 0.4 and < 1.67

	ionic
	Transfer of electrons and subsequent attraction between oppositely charges ions
	≥ 1.67


Rules for Writing Lewis Dot Structures

· Sum the valence electrons from all the atoms.  Do not worry about keeping track of which electrons come from which atoms.  It is the total number of electrons that is important. (Remember that negatively charged ions have gained electrons and positively charged ions have lost electrons.)

· Use a pair of electrons to form a bond between each pair of bound atoms.

· Arrange the remaining electrons to satisfy the duet rule for hydrogen and the octet rule for the 2nd period elements.

About the Octet Rule and Exceptions

· The 2nd period elements C, N, O, and F should always be assumed to obey the octet rule.

· The 2nd period elements B and Be often have fewer than 8 electrons around them in compounds.  These electron deficient elements are very reactive.

· The 2nd period elements never exceed the octet rule, since their valence orbitals (2s and 2p) can accommodate only 8 electrons.

· 3rd period and heavier elements often satisfy the octet rule but can exceed the octet rule by using their empty d orbitals.

· When writing the Lewis structure for a molecule, satisfy the octet rule for the atoms first.  If electrons remain after the octet rule has been satisfied, then more bonds are needed and start again from the central atom.
Resonance structures are written when there is more than one possible Lewis dot structure for a molecule.

Hybrid orbitals form when the orbitals mix.  One s and three p orbitals form four equivalent sp3 hybrid orbitals (tetrahedral).  One s and two p orbitals form three equivalent sp2 hybrid orbitals (trigonal planar).  One s and one p orbital form two equivalent sp hybrid orbitals (linear).  One s, three p, and one d orbital form five dsp3 equivalent hybrid orbitals (trigonal bipyramidal).  One s, three p, and two d orbitals form six equivalent d2sp3 hybrid orbitals (octahedral).

