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VSEPR Theory: Valence Shell Electron Pair Repulsion

VSEPR Theory: (Valence Shell Electron Pair Repulsion) predicts the Cj@ ome J\T‘j (shape) of molecules.

(‘QP\A\S‘Q

e Electrons surrounding an atom tend to (repel) each other.
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e FElectrons (bonds and lone pairs) surrounding an atom will adopt a shape to "1 ™! te this

repulsion, by arranging themselves as er as possible from each other.

¢ DD\A\D\(’, and h"i ?\E, bonds are treated the same as a SINGLE bond in terms of ability to
repel electrons.
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Magnitude of repulsion: {Lone pair > bonding pair(s)
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But why?
o Since lone pairs experience an attraction (or pull) from only 1 nucleus (as opposed to & nuclei for bonding

electron pairs), lone pairs have a more concentrated electron density and thus a GREATER repulsive effect: they

takeup M OTE  space around an atom!

Effect of Lone Pairs on Molecular Geometry

No lone pairs | I One lone pair Two lone pairs
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Key Definitions

Electron Domains Bonding Domains

Regions of electron dghgi i% about a central atom. Regions of bO”O{ ih 31 electron density about a

central atom.

Used to determine electron geometry: Used to determine molecular geometry:
¢ bond angles! e VSEPR shape!
One electron domain equals: One bonding domain equals:
e One lone pair, or e Onesingle bond, or
¢ One single bond, or e One double bond, or
e (One double bond, or e One triple bond

* Onetripie bond Yep, you read that right = a single, double, or triple bond

Yep, you read that right = a single, double, or triple only counts as ONE bonding domain!
bond only counts as ONE electron domain!

— _
~ Lone pair
A
Electron geometry: Molecular geometry: |
tetrahedral trigonal pyramidal

Important things to know about Molecular and Electron Geometry:
1. When lone pairs are 1 Q+ present on the central atom, molecular and electron geometries are the Qq me |
2. In expanded octets, lone pairs can be in two possible locations: axial (top and bottom) or equatorial (around the

center). Place lone pairs wherever they’ll be ‘PON"H) E—HZ apart (maximum possible angle)!

Let’s Practice! How many electron domains and bonding domains are around the central atom for each of the following
molecules?

1) 2) 3)
H St H
| /O\ N ces o
«N—™H H H Vs .
| -
H
# electron domains? L’\ # electron domains? L’ # electron domains? 3
# bonding domains? 5 # bonding domains? L # bonding domains? 5 i
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How to Draw 3-D Shapes on Paper

You won't be expected to use this 3-D drawing strategy, but you have to know what it means when you see it with an
example molecule!

iy e o

Straight Iine
Bond 1 plane of paper |

Hatched wedge

Bond going into the page

Solid wedge ‘
Bond coming out of the page

: . A & A A
- - aa 5 ; P e " N .
Linear Trigonal planar Bent
X =5 Y X 'd &ﬁ
1 \,2{}5 ‘\\\,\}X LXs
A‘x' Al X—A’ £ AR .
,/A""’”X & 4 \IWX o g ) | - é&
XN e X : & . @ X ¥
X @g @ X @ X &
Tetrahedral Trigonal pyramidal Trigonal bipyramidal
¥ AP &5 - .
| X 1 X X ) & X X @ D
S _ = 4, I o & @ LW & )
A g < A e A &
A ¥ RAA R i A TR .~
X & X & X X & &
Seesaw Octahedral Square planar

Let’s Practice! Complete the table below.

Lewis Dot Structure (2D)
(w/ predicted bond angles)

Electron geometry

Molecular geometry

CH»0

eor .
i\ N Yo
C N

H 3

# electron domains:g_

e geometry:

J(r'\gowk

P\ﬁﬂqr

# bonding domains: 3
VSEPR shape:

i gonal

%\qvmf"




