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AP Chemistry

	Chapter 8 Summary Notes

	Main Concepts
	Explanations

	· Types of Bonding:
· Ionic: electrostatic attraction between oppositely charged ions. Ex. NaCl, K2SO4. Generally solids. Non conductors as solids and good conductors as liquids or aq solutions. Identified by the presence of a metal cation. Results as atoms lose or gain e- to achieve a noble gas e- configuration; is typically exothermic. Lattice Energy: Measurement of the energy of stabilization (strength of ionic bond) given by the formula on the right.
· Covalent: sharing of e- between two atoms (typically between nonmetals). Ex. CO2, SO2. Generally gases and liquids. Non conductors.
· Metallic: between metal atoms because of the movement of valence e- from atom to atom to atom in a “sea of electrons”.
 “sea of e-”; bonding e- are relatively free to move throughout the 3D structure. Good conductors, malleable, ductile
Covalent Network: large number of atoms/molecules bonded in a network through covalent bonding. Insoluble, high mp and bp
· The Octet Rule: Atoms tend to gain, lose, or share e- until they are surrounded by 8 e- in their outermost energy level (have filled s and p sub shells) and are thus energetically stable.
· Lewis structures: Lewis structures are used to depict bonding pairs and lone pairs of electron in the molecule. 
Step 1
Total number of valence electrons in the system: Sum the number of valence electrons on all the atoms. Add the total negative charge if you have an anion. Subtract the charge if you have a cation.
Step 2
Number of electrons if each atom is to be happy:  Atoms in our example will need 8 e (octet rule) or 2 e (hydrogen). So, for the ex.
 Step 3
Calculate number of bonds in the system: Covalent bonds are made by sharing of e. You need 32 and you have 24. You are 8 e deficient. If you make 4 bonds ( with 2 e per bond) , you will make up the deficiency. Therefore,

# of bonds= ( e in step 2- e in step 1)/2 =(32-24)/2= 4 bonds.
Step 4
Draw the structure: The central atom is C (usually the atom with least electro negativity will be in the center). The oxygens surround it. Because there are four bonds and only three atoms, there will be one double bond. 
· Exceptions to the Octet Rule: 

Odd-electron molecules:
Ex: NO or NO2 (involved in breaking down ozone in the upper atmosphere)
Incomplete octet:
Ex: H2, He, BeF2, BF3
Expanded octet: occurs in molecules when the central atom is in or beyond the third period, because the empty 3d sub shell is used in hybridization (Ch. 9)
Ex:PCl5, SF6
· Formal Charge: For each atom, the numerical difference between # of valence e- in the isolated atom and # of e- assigned to that atom in the Lewis structure.
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V is the number of valence electrons of the atom in isolation (atom in ground state); N is the number of non-bonding valence electrons on this atom in the molecule; and B is the total number of electrons shared in covalent bonds with other atoms in the molecule.
The most stable bond :
· Has FC on all atoms closest to zero
· Has all negative FC on most EN atoms.
· Resonance Structures: Equivalent Lewis structures that describe a molecule with more than one likely arrangement of e- .
· Bond Order: An indication of bond strength and bond length.
Longest -> weakest; Shortest -> Strongest.
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Metallic Bonding (e sea model)
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Diamond and Graphite (covalent network bonding)
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Resonance Structures
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