Review

Consider the electronic arrangement of a carbon atom
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*Carbon has 4 valence electrons



*The carbon atom “strives” for an octet.



*This can be achieved through covalent bonding 



with other atoms.

Covalent Bonding

-Generally between nonmetals

-Electrons are shared to achieve a stable octet.

-Usually takes place between valence electrons (outermost s and p sublevel electrons)

-Lewis Dot Structures - Provide a method of visualizing the valence electrons for an atom.
Writing Lewis Dot Structures for isolated atoms

Electron Placement Order
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Example:

Draw a LDS for carbon.


Draw the LDS for the following atoms:
Be, Ga, N, O, I

Writing Lewis Structures for Molecules
1.  Determine the most likely arrangement of atoms.


a. Least EN atom is usually in the center.


b. Molecules are often symmetrical.


c. Hydrogen is never a central atom and can only have a “duet”.

2.  Determine the total number of valence electrons the molecule possesses.

3.  Fill in the "octets" of the outer atoms (Place electrons in pairs around the outer atoms)
4.  Check for an octet on the central atom.


a.  If the central atom has an octet and there are no leftover electrons, then you are done.

b. If the central atom doesn't contain an octet, consider a double or triple bond (two or three pairs of electrons shared between atoms)


c.  If there are electrons left over, place them as lone pairs on the central atom.

Notes:

-Sometimes a line is used between atoms to represent a pair of electrons.

-The Lewis Dot Structure doesn't tell you anything about the geometry of the molecule.
Example:  Determine the lewis dot structure for carbon tetrachloride, CCl4.

Answer:  CCl4 has 32 valence electrons.  Using the method outlined above the structure is

Follow-up questions:
Draw LDS for water (H2O), ammonia (NH3), and oxygen (O2)

Exceptions to the octet rule:

*  Central atoms with less than an octet


Common:

Be
2 pairs





B
3 pairs

*Free radicals: Molecules with "odd numbers" of electrons (e.g. NO2)

* Central atoms with more than an octet


(Potentially) atoms with valence electrons in the 3rd energy level or higher (e.g. SF6)


(Note: Nonbonding electrons have been omitted from the fluorines.)
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Electron dot arrangement





Cl





Cl





C





Cl





Cl








_1141027147

