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• Bonding in Solids
– Covalent Bonds
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Covalent Bonding and Crystal Structure

Covalent bonding is directional and the closeness of the 
bonding is severely restricted by the directional and numerically 
limited number of bonds.

Co-valent means “valence electrons shared together”
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Octet Rule…Again

Atoms want to get together to form this magical “octet” configuration.

When metals and non-metals combine together, they readily form ions 
(metalsÆcations, non-metals Æ anions), but the combination results in both the 
metal and the non-metal having this stable “noble gas” or octet configuration.

Q:  What happens when two non-metals get together such as carbon atoms?

A:  Rather than one atom “giving up” an electron and the other “accepting” and 
electron to form a cation and anion, respectively (this is what happens with an ionic 
solid)…the two atoms will equally share electrons.  Their valence shell electrons 

will be “co-valent” or shared to form the magical octet.

JMU Department of ChemistryJMU Department of Chemistry
Center for Materials ScienceCenter for Materials ScienceGSCI 101GSCI 101

Non-metals form covalent bonds
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Octets in Covalent Bonding
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Each carbon atom shares 4 valence electrons to form the magical octet
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Bonding Pairs-Bonding Angles
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Not all covalent molecules form solids…in 
fact…most do not.

CH4 (methane)
O2 (molecular oxygen)
CO2 (carbon dioxide)
H2O (water)
H2 (molecular hydrogen)
N2 (molecular nitrogen)
C8H18 (octane)
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Electronegativity
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Lewis Structures…Single Covalent Bonds
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32 total valence electrons
(28 from Cl, 4 from C)

8 total valence electrons
(4 from H, 4 from C)

Covalent
Bonding Electrons

Lone Pair
Electrons

JMU Department of ChemistryJMU Department of Chemistry
Center for Materials ScienceCenter for Materials ScienceGSCI 101GSCI 101

More Lewis Structures…Double Bonds

2 C + 4 H � C2H4

C + 2 O � CO2
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Writing Lewis Structures
1. Write the “skeletal structure”

– In general, the least electronegative atom occupies the central 
position, H and F occupy the terminal (end) position

2. Count the total number of valence electrons available

3. Draw a single covalent bond between the central atom and 
each of the surrounding atoms

4. If the octet rule is not satisfied for the central atom, add 
double/triple bonds by using lone pair electrons from the 
surrounding atoms.
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Predicting Geometry (of central C)
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4 Different Tetrahedral Bonding Representations
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Covalent Bonding…Polymers

Polyethylene (HDPE, LDPE)
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An Alternative
Notation:

[-CH2-]n
-CH2- is called a “mer”
This is the repeat unit 
in a polymer


