[bookmark: _GoBack]Rules for Drawing Lewis Structures of Molecules (Covalent Compounds)

1. Determine the total number of valence electrons for the molecule (valence electrons of all the atoms in the molecule)
	  Example Molecule: NCl3	          N  = 5 x 1 = 5	
					+ 3 x Cl = 3 x 7 = 21
		     				              26
	
	NOTE: If the molecule is a polyatomic ion adjust the number by subtracting one electron for every positive charge 	and adding one electron for every negative charge on the molecule

2. Construct the skeleton of the molecule using lines to indicate single covalent bonds (each line represents 2 electrons) between the atoms.   This can be the most challenging step of the process.  Follow the following guidelines.
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	Using the above rules, we see that Nitrogen is the mostly like central atom.  The Chlorines surround the central atom.
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3. Subtract the total number of valence electrons used to construct the skeleton from the total number of valance electrons available from step 1.  Remember each line (or bond) represents 2 electrons.  26 – (3 x 2) = 20.

4. Assume that all the atoms in the molecule obey the octet rule (except hydrogen).  Determine the number of additional valence electrons required to give all of those atoms the required eight valence electrons.  

	Each Chlorine is associated with 2 electrons from it’s bond with Nitrogen, each needs 6 more = 6 x 3 = 18
	Nitrogen is associated with 6 electrons from the 3 bonds with Nitrogen, it needs 2 more = 2 x 1 = 2

5. If the number of electrons needed matches the number of electrons left from step 4 start to place the electrons in pairs (from the outside atoms in; Chlorine atoms before N atom) where needed to satisfy the octet.  If they do not match… stay tuned, we will look at this soon.  If the molecule is an ion, place brackets around the ion and add the charge to the top right corner.
[image: Screen Shot 2012-04-21 at 11]
6. Check that the total number of valence electrons represented in the diagram matches the total number of valence electrons you began with in step 1. 

Quick Check Questions:

1. Hydrogen sulphide, H2S, is a poisonous, foul-smelling, and flammable gas.  Why is the molecular skeleton “S-H-H” incorrect for the molecule?




2. Determine the total number of valence electrons presented in each of the following molecules

	H2Se
	CCl4
	NF3
	PCl5
	SF6
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Guidelines for Generating Molecule “Skeletons™

1. Ifthe general formula for the compound s of the form“AX, then the central
atom A" will be the one with the lower group number, which also usualy
corresponds to the lower electronegativiy. Obviously, if only two atoms existin
the molecule, then no central atom exists

2. Hydrogen atoms form only one bond and so do not achieve an octet of
electrons.

3. Fluorine atoms always form only one bond, and the other halogen atoms usually
form only one bond. Exceptions to this occur i those halogens are central atoms
and are bonded to other smaller halogens or to oxygen.

4. (2) Oxygen atoms normally form two bonds and don'toften bond to each

other in compounds with other elements. (An exception to thisis hydrogen
peroxide)

(b) Nittogen atoms normaly form three bonds.

() Carbon atoms normaly form four bonds.

5. Avoid creating rings or cyclic structures when you draw skeletons
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Sample Problem — Drawing a Lewis Structure for a Molecule
Drawthe Lewis structure for a molecule of water, H,0.

What to Think about

1. Each hydrogen atom willform one
bond and the oxygen willform two.
The oxygen must therefore be the
central atom even thoughit has
3 higher electronegativity than
hydrogen. Oxygen has six valence
electrons and hydrogen has one.

2. Use the steps isted above:
Step 1: Determine the fotal number of
valence electrons in the molecule.
Step 2: Construct the "skeleton” of the.
molecule
Step 3: Determine the number of
valince electrons remaining.
Step 4: Assume that all of the atoms.
in the molecule obey the octet rule:
(except hydrogen).
Step 5: Compare the number of
valence electrons available to the.
number of valence electrons needed
to complete the octets of the atoms.
Step 6: Available electrons match
electrons i the diagram. Note that
in the fina structure, oxygenis
assoclated with two bonding pairs and
twonon-bonding or lone pairs).

HowtoDolt

& + (2% 1) = & valence electrons present bn molzeule

The skeleton must be: H - O —

Blestvons available: 2 Elections used i skeleton: 4
Blectrons remdining: & - + = 4

Blestrons required t complets oxygen's ootet: 4+

Pair up remaining electrons and place them where needed to satsfy
oxygens octet.

H—o—H
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