UNIT 4 - CHEMICAL BONDING AND MOLECULAR STRUCTURE

4.1.3 Lewis Representation of Simple Molecules
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The Architecture of Molecular Stability é%
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Kossel-Lewis Approach The Lewis Dot Structure
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©B THE OCTET RULE: \

Atoms transfer or share electrons to achieve a Lone Pairs
stable outer shell of eight electrons (matching (Non-bonding)
noble gas configurations).

Every valid Lewis structure is a map showing how a specific number of valence electrons is distributed to satisfy the octet for all atoms.



Step 1: Count Total Valence Electrons é%

(:ESum of Valence e”] + [Anion Charge] - [Cation Charge] = Total Availableei:)
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CH, (Methane) CO,* (Carbonate) NH,* (Ammonium)
4(C) + 4(C) + 5(N) +
[4 x 1(H)] [3 x 6(0)] [4 x 1(H) ]
- 8 e + 2(Charge) - 1(Charge)
= 24 e =8 e~
Neutral Add e for Negative Charge Subtract e for Positive Charge
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Step 2: Establish the Skeletal Structure A
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d CENTRAL ATOM RULE: The least electronegative atom occupies the central
position. (Hydrogen is always a terminal atom).

NF, Molecule C0,%" Ion
F O
N C
F/ \F 0/ . 0

Nitrogen is less electronegative than Fluorine. Carbon is less electronegative than Oxygen.

N is central. F occupies terminal positions. C is central. O occupies terminal positions.




Step 3: Distribute Single Bonds and Lone A

= TopAll
Pairs
Worked Example: Nitrite Ion (NO,”) | Total e™: 18

0—N-#0 ::o:—N—:o:: O—N—O

Draw single bonds Complete octets on Place leftover electrons
g k terminal atoms first. on the central atom.

(:18 -4 =14 e remaining:) (:i4 - 12 =2 e Iemaining:) (:_2 -2=0e remaining_:)




Step 4: Form Multiple Bonds if Octet is Incomplete
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The Problem

:0 0:
A

A\ Central atom is hungry (Octet not
satisfied).
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The Solution

OCTET SATISFIED: Both Oxygen
atoms and the central Nitrogen
now have 8 electrons.
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The Blueprint Matrix: Worked Examples

Molecule Formula

Total Valence e~

Final Lewis Structure

H;

1+1=2e H:H
Duplet (He configuration)
O3 (Ozone) 6 x 3= 18 e ,5\__
3 E B RO
:0: 1%
CO.2" i + 98+ 2 = %% @ -
O.—"’ "‘MQ
H H
C,H, (Ethene) 8 + 4 =12 e~ C=C
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