Chemical Bonding Review
Why do atoms bond?  The octet rule – all atoms want eight valence electrons (except H – wants 2)

Notes:

3 Major types of bonds:  IONIC, COVALENT and METALLIC

Metallic Bonding
“Sea” of mobile electrons

Electrons flow among all atoms – reason why copper wire conducts electricity so well.  
Includes alloys (mixtures of metals – pewter, jewelry, coins, steel, cast iron, etc) as well as pure metals
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
Ionic Bonding

Usually between metal and nonmetal & involves transfer of electrons


Metals lose electrons ( become positive ions


Nonmetals gain electrons (  become negative ions

Ionic bonds always result in ionic crystals (shapes) which are always solids.
Dot diagrams show that one atom no longer has any dots & the other has 8 dots.  Show charges, indicating giving/taking of electrons. 
Covalent Bonding
Usually between two nonmetals

Electrons are shared (may be single, double or triple bonds)
Two types of covalent bonds:  Polar & Nonpolar


Polar covalent:  electrons shared unequally – one atom hogs the electrons.


Nonpolar covalent:  electrons shared equally

Can be represented with dot structures and can contain single, double, & triple bonds

From the dot structure you can predict a molecule’s polarity & shape
Check electronegativity differences to get BOND type:


l-----------------------l---------------------------------l-----------------------------------------l

            0       nonpolar   0.4           polar               1.7                ionic                     4


*Dot Structures:


1.  Look a formula & identify center atom – draw skeleton


2.  Count up total number of valence electrons prior to bonding


3.  Distribute the electrons so that every atom has 8 (except H, which has 2)


4.  If there are not enough electrons; then there is probably a double or triple bond

*Molecule Shape 

1.  All diatomic molecules are linear (memorize the 7 diatomics!)

2.  For all others look at center atom


3.  If it has:  **Memorize all of this!)


2 bonds & 0 lone pairs (  linear  (180o)




2 bonds & 1 or 2 lone pairs (  bent  (104.3o)


3 bonds & 0 lone pairs (  trigonal planar   (120o)  



3 bonds & 1 lone pair (  trigonal pyramidal   (107.5o)


4 bonds & 0 lone pairs (  tetrahedral   (109.5o) 
Overall Polarity
Look at bonds to determine the substance’s polarity.


Ionic bonds (  ionic crystals (solid salts)


Metallic (  metals


Covalent  (    Look at center atom:  
                                                        No lone pairs on center atom = nonpolar.   
                                                        Lone pairs on center atom = polar.
Bond Strength & Length:

Single bonds (long & weak)
                       Double bonds (moderate length & strength)


Triple bonds (shortest & strongest)
Properties (depends on overall polarity)
	Ionic Crystals:

1. Conducts electricity when dissolved in water (aqueous)
2. Dissolve in water

3. High melting point & boiling point
4. Do not dissolve in methanol

5. Solids
	Metallic

1. Conduct electricity as a solid

2. Do not dissolve in water or ethanol

3. Have highest melting point & boiling point
4. Ductile (can be drawn into wires); malleable (banged into sheets); shiny

5. solids 

	Covalent Molecules

	Polar Covalent:

1. do not conduct electricity

2. dissolve in water

3. low melting point & boiling point
4. solids, liquids or gases
	Nonpolar Covalent

1. do not conduct electricity

2. do not dissolve in water

3. lowest melting point & boiling point
4. mostly gases


Intermolecular Forces:

These are forces of attraction between two or more covalent molecules.  Molecules are not actually bonded together, just attracted to one another & held together that way. 

1. London Dispersion (Van der Waals) – weakest between all molecules.  Occurs between non-polar molecules
2. Dipole-dipole –  Occurs between polar molecules
3. Hydrogen bonding –Occurs between two molecules that both contain H & either N, O, or F .  Strongest IMF

Practice:   Do on a separate sheet of paper
1. Identify the types of bonds to the following.  Use the electronegativity chart on page 169 to determine the different types of covalent bonds (or look up a chart on the internet):
A.     Li2O
    B.   CCl4
            C.  MgF2
         D.  CsF

E.  N2
F.     SO

    G.  Br2

H.  NI3

         I.  Cu-Cu

2.  Draw the dot diagrams for the following covalently bonded molecules:


A.  NF3

B.  SiI4

C.  P2

D.  CH2I2
E.  HCN
F.  NBr3

G.  OCl2
H.  HAsI2


3.  Determine the shape of the molecules in question 2.

4.  Determine the polarity of the molecules in question 2.

5.  Determine the polarity of the following substances.  Remember, you have to identify the bond type first in order to determine the substance’s polarity.  Then, determine the intermolecular forces that might exist between the molecules.


A.  LiF

B.  K2O

C.  F2

D.  CH4

E.  NCl3

F.  Cr-Cr

6.  Which letters in question 5


a.  will conduct electricity as a solid?


b.  will conduct electricity in an aqueous solution?


c.  will dissolve in water?


d.  will have a high melting point?
**You have to memorize all of the shapes & bond angles**
