Lewis Dot Formulas

Gilbert Lewis (1916)
Valence electrons represented by dots around a core
Elements have “A” group number of valence electrons

Tool for explaining bonding between atoms

I | II I | IV (| vV | VI |VII| O
He Heg
L4 £l LR J LEJ LA J LR J
Lie |eBee oBooCooNo:Oo:Fo:Ne:
o o o o0 oo
° ° e | o0 | o0 | o0
Nae [eMge eAleleSieleP O:S .:C'.:Af:
° B E oo [“oo
© @ ee o [ee e
Ke [eCae e Gae|eGee|eAs e|,See | Bre|gKr o
. ® © oo [“eoe
° ° oo [Jee [Joe [Jee,
Rbe|eSr e e|n e|eSne|eSbe(,Te el | o|gXeq
° ® 'y oo ("o
L] B LR J LN J LR J LR J
Cse|eBae eTle(ePbe|eBi e[cPoe|s At *|SRng
D ° D X oo

[:l Metal D Metalloid D Nonmetal

Members of a Chemical Family have same Lewis Dots

Start with element symbol
Add electrons present in outer (valence) shell
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Octet Rule

Eight valence electrons, ns2npb, is especially stable

Noble gases do not tend to form compounds

To reach stability of the octet:

Atoms lose or gain (transfer) electrons (for ionic compounds)

Atoms share electrons (for molecular or covalent bonded compounds)
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Product: both atoms with “inert configuration”

Na, *Fs Nat 2Fs
[Ne] 35! [He] 262 2p° [Ne] [Ne]

Electron Moves (is taken by) To the non-metal: metals loses electrons
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Nomenclature — Line for pair

CI + CI —*CICI or I(:I—(:II
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Examples

molecule Lewis #regions of lugh electron ——— Lewis # regions of lugh electron
structure density structure density
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Lewis Dot Formulas

Useful for simple ions

Ammonia

Rapidly becomes tedious
Does Not Provide Stereochemistry
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Chemistry is a 3-D Phenomenon

2-D thinking limits horizons & understanding
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Valence Shell Electron-Pair Repulsion (VSEPR)

Unshared Pairs Repel — maximize distance between pairs
Creates Molecular Geometry

Molecular Geometry

2 electron clouds 3 electron clouds 4 electron clouds
Linear Trigonal planar Tetrahedral

&

HgCl, CH4
5 electron clouds 6 electron clouds
Trigonal bipyramidal Octahedral

Valence Shell Electron Pair Repulsion (VSEPR)

Central Atom Bonding Determines Molecular Shape

Number of electron bonding groups:
2 3 4 <) 6

Linear Trigonal-planar Tetrahedral Trigonal-bipyramidal Octahedral
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AX, AX AX, AXg AXg
Example: BeF, Example: BF, Example: CF, Example: PF, Example: SFq
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VSEPR Dictated Molecular Shapes

Bond Spatial Electron pair Lone pair substitutions
angles geometry geometry
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Linear
Trigonal planar (sp’)
Totrahcdral (sp’) Trlgonal Bent

pyramidal

> o
ey

Trigonal bipyramidal (dsp®) “Sawhorse” T-shaped Linear
- 5 °
or «ji:r 5
(d?sp®) Square Square T-shaped  Linear

pyramidal planar

Assignment

Start Taking Unit 9 Practice Test
The Practice Quiz is very similar to the Unit Exam
Success on Unit exam is directly related to practice exam experience

Be able to draw Lewis Dot Formulas for the Common Elements
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