Chemistry I – Chapter 12 – Molecular Structure

Lewis Structures


Steps for Writing Lewis Structures:

Step 1 – 
Determine the Total number of Valence energy level Electrons (the T.V.E.) 


(We don’t need to keep track of where they came from, the total is what is important.)

Step 2 – 
Use one pair of electrons to BOND atoms together. (You may use a single line segment to represent a bonding pair of electrons.)

Step 3 -
Arrange the remaining electrons to satisfy the Duet rule for hydrogen and the Octet rule for other elements.

Notes about Lewis Structures:

1. We must include all the valence electrons from all atoms. The total number of electrons available is the sum of all the valence electrons from all the atoms in the molecule. When drawing the Lewis Structure of a polyatomic ion, adjustments must be made to the T.V.E. (add two electrons for a -2 charge and subtract one for a +1 charge.)

2. Atoms bonded to one another share one to three  pairs of electrons.

3. The electrons are arranged so that each atom is surrounded by enough electrons to fill the valence orbitals of that atom (i.e., two electrons for hydrogen and eight electrons for other elements).
4. If there are not enough electrons to fill the valence orbitals of all elements independently, multiple bonds must be formed. (If you’re short, you share!)

5. If extra electrons remain after all octets are satisfied, they will be placed on an atom with available d sublevel space (with valency in the third energy level or higher).

Practice Examples:

1. CCl4
5. SiH4
9. HBr
13. O2
2. C2H6*
6. N2O4*
10. CO
14. SO3
3. OF2
7. AsI3
11. CO2
15. SO42-
4. NH41+
8. XeF4
12. SBr2
16. PF3
