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Drawing Lewis Structures
How to draw a Lewis dot structure
1. Count the number of valence electrons (v.e.).

a. If there the formula is an ion, add or subtract the number of electrons appropriately

b. For anions, electrons get added in; for cations they get subtracted out

i. OH- has a total of 8 v.e. (6 + 1 + 1); NH4+ has 8 v.e. (5 + 4(1) -1)

2. Decide on the central atom.

a. Carbon is always central.
b. Hydrogen is never central.

c. The central atom is the least electronegative, with the exception of hydrogen.

d. Remember, molecules tend to be as symmetrical as possible.

3. Try drawing the molecule with single bonds first.

4. Add in pairs of electrons on every atom to complete the octet, with the exception of Hydrogen (it only ever wants 2 v.e. electrons and can only ever form a single bond).

5. Count the number of electrons shown in your Lewis structure.  

a. If the value agrees with your count in step 1, you did it correctly!

b. If the value does not agree with your count in step 1, then you need to redraw your Lewis structure using double and triple and bonds.  Remember H will NEVER form a double or triple bond!  Count again until your number agrees with the valence electrons in step 1.
6. Do one last check on your structure.  If it was an ion, you need to add square brackets the entire molecule and then write the charge as a superscript in the upper right hand corner:  [ H – O:]-1
Exceptions and special situations

1. Hydrogen will only ever form a single bond and will never have lone pairs around it.

2. Carbon will always have a complete octet.  Always.

3. Nitrogen, because it has 5 valence electrons, can have an incomplete octet and an odd number of electrons around it.

4. Boron can also have less than an octet because of the 3 valence electrons.

5. Only atoms in the 3rd row and beyond can break the octet.

Nitrogen will not break the octet rule, unlike phosphorus in the same family, because nitrogen is in the 2nd period, which lacks a d orbital.  Phosphorus is down in the 3rd period, and while the d orbital is typically not used for phosphorus, phosphorus can hybridize its orbitals and use the empty d orbital to hold electrons beyond the octet.  Hence, PCl5 exists, while NCl5 does not.  This is the same exact reason why sulfur can break octet (which leads to multiple oxidation numbers like (2, +4 and +6 for sulfur) and oxygen cannot.
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